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Emergence and control of infectious diseases in China 
Longde Wang, Yu Wang, Shuigao Jin, Zunyou Wu, Daniel P Chin, Jeff rey P Koplan, Mary Elizabeth Wilson

Infectious diseases remain the major causes of morbidity and mortality in China despite substantial progress in their 
control. China is a major contributor to the worldwide infectious disease burden because of its population size. The 
association of China with the rest of the world through travel and trade means that events in the country can aff ect 
distant populations. The ecological interaction of people with animals in China favours the emergence of new microbial 
threats. The public-health system has to be prepared to deal with the challenges of newly emerging infectious diseases 
and at the same time try to control existing diseases. To address the microbial threats, such as severe acute respiratory 
syndrome, the government has committed substantial resources to the implementation of new strategies, including 
the development of a real-time monitoring system as part of the infectious-disease surveillance. This strategy can serve 
as a model for worldwide surveillance and response to threats from infectious diseases.

Introduction
Since the establishment of the People’s Republic of 
China, the life expectancy of the average Chinese 
individual born in 1949 has increased from 35 years at 
birth to 63·2 years in 1970–75, and to 72 years in 
2000–05.1,2 This increase has been accompanied by a 
reduction in the infant mortality rate from 200 per 
1000 livebirths in 1949 to 23 per 1000 in 2005.1,2 These 
impressive gains were probably due to a substantial 
reduction in rates of infectious diseases.3 

As China entered the 21st century, concern about 
infectious diseases was abating. However in 2003, the 
severe acute respiratory syndrome (SARS) epidemic 
struck, bringing the country to a standstill. The attention 
of the entire country and indeed the world focused on the 
control of this infectious disease. Many questioned the 
readiness and openness of China to confront an infectious 
disease epidemic. Since the SARS epidemic, interest in 
the emergence and control of infectious diseases in 
China has been renewed.

In this paper, our three main objectives are to describe 
the changing epidemiology of infectious diseases in 
China; describe the major strategies undertaken by the 
government to control known and emerging infectious 
diseases; and discuss the key ingredients for success in 
the control of infectious diseases and the major challenges 

confronting their future control. China’s experience can 
provide a model relevant to other developing countries.

Changing epidemiology
Reporting system for infectious diseases
The Chinese Government established a routine reporting 
system for selected infectious diseases in the 1950s. Only 
two major changes have been made to this system in 
more than 50 years. First, the number of notifi able 
diseases (class A: highly infectious and can cause large 
epidemics in very short time [only plague and cholera are 
in this class]; class B: might cause epidemics [epidemic 
cerebrospinal meningitis (mainly meningococcal 
meningitis), scarlet fever, epidemic encephalitis B 
(Japanese encephalitis), malaria, epidemic haemorrhagic 
fever (hantavirus haemorrhagic fever with renal syn-
drome), hook-worm diseases, brucellosis, rabies, anthrax, 
hepatitis (A,B,C,E, other), diphtheria, pertussis, polio-
myelitis, measles, dysentery, typhoid and paratyphoid, 
dengue fever, gonorrhoea, syphilis, AIDS, tetanus 
neonatorum, HIV infection, tuberculosis, severe acute 
respiratory syndrome, schistosomiasis, human avian 
infl uenza]) increased from 15 when the system was 
started in the 1950s to 25 in 1970, 26 in 1996, 
27 in 1997–2003, and 28 in 2004, and then decreased to 27 
in 2005, with 18 diseases consistently reported from 1970 
to 2007 (panel 1). Second, the system switched from 
paper-based reporting to the submission of electronic 
fi les in 1985, and since 2003 has used web-based reporting 
(fi gure 1). In 2008, when the earthquake occurred in 
Sichuan, a cellular phone reporting programme was 
developed and integrated into the existing system.

Morbidity and mortality of infectious diseases
China had a rapid reduction in the yearly incidence of the 
18 consistently reported infectious diseases from 1970 
to 2007, decreasing from between 4000 and 4340 cases 
per 100 000 population per year in 1970–71 to between 120 
and 250 cases per 100 000 per year in 1990–2007 (fi gure 2). 
These diseases included malaria, measles, pertussis, and 
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Search strategy and selection criteria

We searched PubMed for English language papers, and 
Wanfang Data and VIP-Information for Chinese language 
papers. We used the search terms “infectious disease”, 
“morbidity”, “mortality”, “prevention”, “elimination”, and 
“China” in combination with the term “review”. We mainly 
selected publications in the past 10 years. We manually 
searched the Chinese yearly health statistics and government 
reports published in the past 5 years. We accessed the 
national notifi able infectious diseases database for morbidity 
and mortality data in 1970–2007.
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dysentery.4 However, the reported rates from 1990 to 2007 
changed little (fi gure 2). A similar pattern of reduction 
was reported in the mortality rate of the 18 consistently 
notifi able infectious diseases. For these diseases, 
mortality decreased from 8–9 deaths per 100 000 popu-
lation per year in 1970–73 to less than one death 
per 100 000 population per year in 1991–2007 (fi gure 3).4 
In 2006, deaths from infectious diseases accounted for 
only 1·2% (3·38 per 100 000 population for deaths from 
infectious diseases, and 530·46 per 100 000 population 
for overall deaths) of the overall mortality in both urban 
and rural areas.5

Most commonly reported infectious diseases
In the past a few years, the most commonly reported 
cases of and deaths from notifi able diseases have resulted 
from a small number of major infectious diseases. 
In 2006, the fi ve most frequently reported infectious 
diseases in China were tuberculosis, hepatitis B, dys-
entery, syphilis, and gonorrhoea, accounting for 3 963 663 
of 4  608 910 (86%) reported cases of the 27 notifi able 
infectious diseases. In 2006, fi ve infectious diseases—ie, 
tuberculosis, rabies, HIV/AIDS, hepatitis B, and Japanese 
encephalitis B, accounted for 9439 of 10 726 (88%) deaths 
from the 27 notifi able infectious diseases in China.6

Re-emergence of selected infectious diseases
In the past few years some infectious diseases—
particularly sexually transmitted diseases—have 
substantially increased. Sexually transmitted diseases 
were nearly eliminated in the 1970s after a 20 year eff ort,7 
but since the start of socioeconomic reforms in 1978, 
and a large increase in migrant populations and in 
commercial sex, these diseases have been proliferating.7–9 
Gonorrhoea and syphilis are now among the top fi ve 
most common notifi able infectious diseases.6,10,11 The 
incidence of measles per year has increased in the past 
few years; half these cases occur in children of migrant 
workers who have lower immunisation coverage and 
lower antibody concentrations than do the children of 
non-migrants.12,13

Emergence of infectious diseases
Spread of HIV/AIDS
HIV/AIDS was fi rst reported in China in 1985 and by 1998 
infection had spread to all 31 provinces. The 2007 estimate 
suggests that about 700 000 people are living with 
HIV/AIDS, with 50 000 new infections per year.14 The 
Chinese Government has identifi ed HIV/AIDS as a 
major threat to public health. The continuing challenges 
in the control of HIV/AIDS are outlined in a review by 
Zhang and colleagues15 in this Series.

SARS
The fi rst new infectious disease identifi ed in the 21st 
century was caused by the SARS coronavirus—an 
airborne pathogen.16 The fi rst cases of SARS were 

retrospectively identifi ed in Guangdong Province in 
November, 2002. Infection spread within Guangdong 
and to Hong Kong, then from Hong Kong to other parts 
of the world. Simultaneously, SARS spread to other 
provinces in China, including Beijing (in March, 2003), 
resulting in the world’s largest local SARS epidemic.17 
Overall, China reported 5327 of 8071 (66%) cases and 
349 of 776 (45%) deaths from the 2003 
world wide SARS epidemic.18 After some delay in 
response, the government mobilised the entire country 

Panel 1: List of notifi able diseases in China, 1970–2008

Present notifi able diseases*
• Plague†
• Epidemic cerebrospinal meningitis (mainly 

meningococcal meningitis)†
• Scarlet fever†
• Epidemic encephalitis B (Japanese encephalitis)†
• Malaria†
• Epidemic haemorrhagic fever (hantavirus haemorrhagic 

fever with renal syndrome)†
• Hook-worm diseases†
• Brucellosis†
• Rabies†
• Anthrax†
• Hepatitis (A,B,C,E, other)†
• Diphtheria†
• Pertussis†
• Poliomyelitis†
• Measles†
• Dysentery†
• Cholera†
• Typhoid and paratyphoid†
• Dengue fever (1990)
• Gonorrhoea (1990)
• Syphilis (1990)
• AIDS (1990)
• Tetanus neonatorum (1996)
• HIV infection (1997)
• Tuberculosis (1997)
• Severe acute respiratory syndrome (2004)
• Schistosomiasis (2005)
• Human avian infl uenza (2005)

Past notifi able diseases (notifi ed from 1970–89)
• Smallpox
• Relapsing fever
• Tsutsugamushi disease
• Forest encephalitis (tickborne encephalitis)
• Infl uenza

Past notifi able diseases (notifi ed from 1970–2004)
• Ship-fever (mainly louse-borne typhus)
• Kala-azar (visceral leishmaniasis)

*Notifi cation began in 1970, unless otherwise shown within parentheses. †One of the 
18 consistently notifi able infectious diseases reported from 1970 to 2007.
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to control the spread of the epidemic. After successful 
containment in June, 2003, three other laboratory-related 
outbreaks occurred in Beijing, Singapore, and Taiwan.19 
The origin of the virus was never identifi ed, but studies 
suggest that bats might serve as the animal reservoir20–23 
and that civet cats might have been the immediate source 
of the virus that infected people.24

Highly pathogenic avian infl uenza (H5N1)
The fi rst human cases of avian infl uenza caused by the 
H5N1 strain were reported in Hong Kong in 1997, but the 
initial outbreak was contained by the rapid public-health 
response.25 Since then, outbreaks have occurred in poultry 
or wild birds, or both, in at least 55 countries. By April, 
2008, 382 human avian infl uenza cases (241 fatal) were 
documented in 14 countries.26,27 Mainland China has had 
88 avian infl uenza outbreaks in poultry and birds in 
23 provinces, and it reported its fi rst human avian infl uenza 
case in November, 2003. By the end of April, 2008, a total of 
30 human cases and 20 deaths had been reported.28

Streptococcus suis
S suis (a microbe that occurs in pigs) caused the largest 
ever reported outbreak of infection in people in Sichuan 
province, China in 2005.29,30 The pathogen identifi ed as 
causing human disease was a highly virulent clone.31,32 A 
total of 215 human cases were reported, with 38 deaths.29,33 
Most cases were previously healthy adult male farmers 
who had been in contact with sick pigs or their products. 
No person-to-person transmission was noted.32 Cases have 
also been reported in Vietnam, Thailand, the Netherlands, 
and other countries with intensive pig rearing.33,34

Zoonoses and infectious disease emergence
Zoonoses—infections transmitted from animals to 
people—such as, SARS and avian infl uenza, are 
prominent in emerging infections in China and 
worldwide. Domestic and wild animals are sources of 
well characterised and new microbial threats to people. 
The increasing size and density of populations with the 
expanding interface between people and animals provide 
increased opportunities for previously unknown 
microbes to enter the human population. 

As wealth has increased in China, consumption of 
animal protein has increased and the number of animals 

raised for food, especially pigs and poultry, has expanded 
rapidly. Between 1968 and 2005, the increase in the human 
population was less than two-fold (790 million to 
1·3 billion), whereas it was almost 100-fold (5·2 million to 
508 million) in the pig population and more than 1000-fold 
(12·3 million to 13 billion) in the poultry population.35 In 
China, as in most other developing countries, these 
animals are raised in close association with people, 
increasing the risk of transmission from animal to people. 

The interest of the Chinese people in exotic food further 
increases the risk of transmission of infection from 
animals to people. Animals that previously were not used 
for food consumption are readily available in Chinese 
markets, in which live animals of diverse species might 
have contact with people and each other. People can come 
into contact with the microbial fl ora of animals through 
raising, collection, transportation, trade, slaughter, 
preparation, and consumption of animals and their 
products.36

Movement of live animals and trade across borders are 
the other routes by which pathogens can reach new animal 
and human populations. Animals and birds that migrate 
or fl y and are not confi ned in closed spaces share their 
microbial fl ora with other species. For example, studies 
show viruses that infect bats can cause disease and death 
in other species, including people.37 Other examples 
include the SARS coronavirus and the Nipah virus, which 
have caused outbreaks in other Asian countries.37,38 Other 
microbes not yet characterised but which might be 
pathogenic to people exist in animal populations. A related 
concern is that the increased use of antimicrobial drugs 
(including antiviral drugs) in animal populations could 
aff ect resistance profi les of bacteria and viruses that infect 
people. The S suis strains implicated in the outbreaks in 
China have acquired tetracycline resistance.39

Outcomes of emerging infectious diseases
Although the emerging infectious diseases in China have 
not resulted in large epidemics, they are important 
because of their potential for swift national and 
international spread if not quickly detected and contained; 
The spread of SARS is perhaps the best example to date. 
With less than 8000 cases worldwide, the SARS outbreak 
clearly showed how a new infectious disease can cause 
social instability and economic disruption with 
repercussions worldwide. The outbreak is estimated to 
have resulted in a total loss of US$25·3 billion to China’s 
economy and a 1–2% drop in China’s gross domestic 
product growth rate for 2003.40 Although the circulating 
H5N1 avian infl uenza virus does not transmit well from 
person to person, it could undergo genetic change that 
would aff ect transmissibility, or another infl uenza virus 
with pandemic potential could emerge.41

Because of the potential for quick national and 
international spread of emerging infectious diseases, 
rapid detection and containment will be needed to 
prevent an epidemic or pandemic. Unusual and new 

1950–85
County-based monthly
reports sent by post

1985–2003 
County-based monthly
reports sent by electronic
means

2004 
Hospital-based real-time
reports exchanged through
internet

Figure 1: Development of a reporting system of notifi able diseases in China
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infections might be highly visible, can provoke anxiety, 
disrupt travel and trade, and lead people to fl ee to try to 
avoid them. Resolution of these types of diffi  culties 
requires good science, surveillance, implementation of 
eff ective interventions; and an eff ective communication 
system to inform the at-risk communities and to educate 
them about the appropriate measures to be taken.

The enactment of the International Health Regulation 
is designed to improve communication and coordination 
between countries so that early reporting and response to 
emerging infectious diseases can take place. China is 
committed to implementing this new regulation. The 
importance of China in addressing emerging infectious 
diseases and being part of the worldwide surveillance 
and response network is highlighted by evidence 
suggesting that H3N2 infl uenza viruses originating in 
east and southeast Asia each year subsequently seed 
infl uenza virus epidemics worldwide.42

Control of infectious diseases
In recognition of the changing challenges of infectious 
diseases, China’s government is simultaneously 
undertaking two main approaches to deal with this issue. 
The fi rst is to continue to reduce the burden of the 
infectious diseases that have the biggest eff ect on the 
health of the nation. The second is to build an eff ective 
disease surveillance and response system to rapidly 
identify newly emerging infectious diseases and to 
minimise their spread in China and the rest of the world.

Strategies to control infectious diseases
Various strategies have been used to control the spread 
of infectious diseases in China. Some strategies have 
been proven to be eff ective worldwide. These strategies 
include improvement of water supply and sanitation; 
improvement of the safety of blood collection; control 
of populations of mice, fl ies, mosquitoes, insects, and 
other vectors; and a change in relevant legal codes for 
infectious diseases (such as the 2004 revision of the 
Law of the People’s Republic of China on the Prevention 
and Treatment of Infectious Diseases). These strategies 
have reduced the incidence of water-borne, food-
borne, blood-borne, vector-borne, and other infectious 
diseases.

China has used specifi c strategies that have been 
especially helpful in the control of infectious diseases, 
including strong government commitment and 
leadership—eg, the state council AIDS working committee 
chaired by a vice premier with 29 ministers and seven 
local provincial governors, and free treatment for major 
infectious diseases (eg, tuberculosis, HIV/AIDS; panel 2). 
The use of these strategies is described in this Series.15,43 In 
this paper, we draw attention to the use of these strategies 
in the control of the spread of tuberculosis. 

Progress in the control of the spread of tuberculosis 
was slow before 2000, with only 30% of estimated new 
infectious cases detected and treated with the 
WHO-recommended directly observed treatment, short-
course strategy.44–46 Between 2000 and 2005, the state 
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Figure 2: Trends in incidence (cases per 100 000 population per year) of notifi able infectious diseases in China during 1970–2007
 Vaccine-preventable diseases were pertussis, diphtheria, polio, and measles. Gastrointestinal infectious diseases were cholera, dysentery, typhoid, and paratyphoid.
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council held three video-teleconferences with provincial 
government leaders to encourage an accelerated plan to 
control the spread of tuberculosis. Clear targets for case 
detection and treatment success were disseminated to 
every county and district in China, and progress was 
vigorously monitored.45 The Chinese ministry of health 
and the WHO regional offi  ce in Asia and the Pacifi c 
jointly held a special meeting with the governors of the 
12 provinces in which the targets were not met to further 
encourage them to achieve their goal. 

The central government increased provision of 
resources to the local government by increasing the 
tuberculosis budget more than seven-fold. International 
collaborative projects provided additional support to the 
national tuberculosis control programme. The ministry 
of health provided widespread technical assistance and 
training, and monitored the implementation of quality-
control pro grammes. With the new internet-based 
disease reporting system, specifi c eff orts were taken to 
ensure that all suspected and confi rmed cases of 
tuberculosis seen in China’s vast hospital system would 
be immediately reported to the local Centre for Disease 
Control and Prevention (CDC). In turn, CDC staff  actively 
follow-up these reported cases. This approach, which 
linked the hospital and the public-health services, played 
an important part in increasing the detection of 
tuberculosis cases.45 By the end of 2005, the detection of 
infectious cases had increased to 80% and treatment was 
successful for 92% of these cases, surpassing the 2005 

Panel 2: Specifi c strategies for infectious disease control in China

Central government leadership is essential for local governmental response
The amount of central government attention to infectious diseases largely determines 
the amount of local governmental response.

Local governments are accountable for achieving disease control targets
Local government offi  cials will support and prioritise control of infectious diseases when 
they are given specifi c disease control targets and know they will be held accountable for 
achieving them.

Central government increases local government funding for control of infectious 
diseases
Such funding provides local government with the necessary resources to implement 
disease control programmes, and serves as an example and incentive to increase local 
funding.

Innovative technologies and approaches to improve disease control
Perhaps the best example is the use of the new internet-based disease reporting system 
to improve the reporting and follow-up of infectious diseases.

Pilot or demonstration projects to develop national disease control policies
These projects help develop the best approach within the Chinese context, including the 
adaptation of international best practices; frequently needed to convince policy makers of 
the feasibility and eff ect of specifi c approaches.

Contribution of international collaboration
International collaborative projects have provided the needed funding to implement 
disease control programmes. More importantly, they have trained many health 
professionals in international best practices and management approaches.
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Figure 3: Trends in deaths (per 100 000 population per year) from notifi able infectious diseases in China during 1970–2007
Vaccine-preventable diseases were pertussis, diphtheria, polio, and measles. Gastrointestinal infectious diseases were cholera, dysentery, typhoid, and paratyphoid. 
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worldwide tuberculosis control targets set by the WHO. 
China was one of only four countries with a high 
tuberculosis burden to achieve this target.45 

Improvement in the disease reporting system
Present strategies for the control of emerging infectious 
diseases focus on early detection and response. The SARS 
epidemic drew attention to substantial weaknesses in the 
infectious diseases surveillance and response system. A 
robust system should enable identifi cation of old diseases, 
and rapid recognition of and response to new ones.

As SARS cases began to arise and increase in various 
parts of China, policy makers could not obtain timely and 
accurate information on the extent and distribution of 
the epidemic. Reports from hospitals to the public-health 
system were delayed and incomplete. On April 24, 2003, 
during the SARS epidemic, local CDCs were required by 
the ministry of health to report daily (through a secured 
website) the number of cases in their jurisdiction. A 
month later, on May 24, 2003, local hospitals were 
required to submit information on SARS cases with this 
same web-based system. This reporting system provided 
policy makers with essential and up-to-date information 
on the epidemic and it showed the usefulness of 
information technology in disease control.

After the 2003 SARS epidemic, the Chinese Government 
resolved to improve its disease surveillance system. The 
ministry of health took note of the successful use of 
modern information technology during the epidemic and 
built the world’s largest internet-based disease reporting 
system, called the China Information System for Disease 
Control and Prevention (CISDCP). The CISDCP had two 
important improvements compared with the previous 
reporting system. The fi rst is that diseases were reported 
in real time. In the past, hospitals and clinics would 
submit case-report forms to their county or district CDC; 
local CDCs would submit report summaries once a month 
up the chain to the national CDC. With the CISDCP, 
hospitals and clinics immediately and directly reported 
through the internet. This innovation allows public-health 
offi  cials to have real-time information on diseases so they 
can immediately identify disease outbreaks and implement 
any needed containment strategies. 

Reports of notifi able diseases from hospitals in real 
time with the passage of the new law on infectious 
disease reduced the under-reporting of infectious 
diseases. Before this, health-care providers and hospitals 
did not take disease reporting seriously.

The second improvement of this new reporting system 
included the availability of case-based reporting instead 
of aggregate reporting. With case-based information, 
health offi  cials can immediately identify the nature and 
location of a particular disease outbreak, the characteristics 
of clusters of cases (eg, age, sex, occupation), and (with 
geographic-information-system technology) the precise 
geographic location of the outbreak down to specifi c 
villages and households. 

Another benefi t of the system is that in the build-up to 
the system being introduced, many ordinary public-health 
workers received improved comprehensive training in 
disease surveillance. Many health workers have developed 
an improved understanding of the principles and 
importance of disease surveillance by working with the 
system on a daily basis. 

Early detection system for emerging infectious diseases
Improved reporting of known infectious diseases will 
not necessarily lead to earlier detection of and rapid 
response to a new disease. To address this diffi  culty, the 
Ministry of Health developed a surveillance and 
response system for pneumonia of unknown cause, in 
which reporting through the CISDCP is required. 
Pneumonia was selected because airborne pathogens, 
such as the SARS coronavirus, highly pathogenic avian 
infl uenza, or human infl uenza are most likely to cause 
a major rapid disease epidemic. Once a patient’s profi le 
meets the clinical, radiological, and laboratory criteria 
of pneumonia of unknown cause, hospitals are required 
to report the case within 24 h and, if necessary, take 
immediate action to contain the spread of the disease. 
Once the national CDC identifi es a case of pneumonia 
of unknown cause through the CISDCP, active contact 
with the provincial and lower-level CDCs and hospitals 
ensures that the case is properly diagnosed and 
managed, and that appropriate measures are undertaken 
to contain the disease.

236 cases of pneumonia of unknown cause were 
reported during 2005 and 2006. After proper assessment 
and follow-up, 21 cases were confi rmed human avian 
infl uenza (H5N1). Most of these cases were not linked to 
known avian infl uenza outbreaks in poultry or birds, so 
the surveillance system played a key part in their 
identifi cation. For the 21 cases, the average time from 
symptom onset to report in the CISDCP system was 
9·5 days and a further 10 days to confi rm the presence of 
human avian infl uenza infection. Confi rmation of a 
disease would lead to a reporting delay of at least 10 days, 
which could have led to further disease transmission. 
Although much more work is needed to further improve 
this surveillance system, initial results are encouraging. 
If an infl uenza pandemic were to begin in China, this 
surveillance system could identify clusters of pneumonia 
of unknown origin in real time, thereby providing 
Chinese health authorities and the rest of the world with 
early warning of the start of the pandemic.

Challenges
As China looks ahead to deal with existing and new 
infectious diseases, it is also important to address the 
challenges and weaknesses in the present infectious 
disease control eff orts. We now have new and diff erent 
challenges in this millennium. Continuation in the use 
of the old methods, even if they have been successful, 
will not be suffi  cient. 
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Public-health and hospital systems
The public-health workforce in many areas remains 
poorly trained and unmotivated. Incentives for 
community-based health workers to undertake disease 
control activities is insuffi  cient. A substantial amount of 
time will be needed to train a workforce capable of further 
controlling existing infectious diseases and dealing with 
new infectious diseases. This drawback is especially 
serious in the poor parts of China where the burden of 
infectious disease is the greatest.

Hospital staff  have an insuffi  cient understanding of the 
role they should have in disease control. They need to be 
better trained and motivated to participate in proper 
diagnosis, reporting, and management of infectious 
diseases. Hospitals should become part of the network to 
control and prevent epidemics of infectious diseases. An 
increased sense of professionalism and the idea and 
practice of life-long learning needs to be developed and 
inculcated in hospital staff . Development of education 
programmes to change the present treatment-focused 
mindset of hospital personnel will take time and creativity.

Strengthen collaboration between and within 
governmental sectors
As in many countries, responsibilities for health issues 
in China are separated into several diff erent ministries 
and levels of government. The Chinese Government can 
clearly respond eff ectively and effi  ciently when confronted 
with a crisis (eg, SARS). The state council has the 
authority to enforce collaboration between ministries 
and between diff erent levels of government. An improved 
leadership by the state council is needed to address 
infectious disease control through multisectoral 
involvement as part of routine work instead of as a part 
of crisis management. 

Population mobility
More than 10% of China’s population has moved away 
from their original residence, mainly from poor rural 
areas to urban centres in search of better economic 
opportunities. Migration promotes transmission of 
infectious diseases and creates major challenges for 
detection and control of epidemics of infectious diseases. 
The diagnosis and treatment of some infectious diseases 
like tuberculosis are already free for migrants in some 
areas; however, much more assistance is needed.

Inadequate access to health services
The high cost of health care severely restricts access to 
health-care services in China. In some of the poor rural 
areas, this diffi  culty is magnifi ed by the absence of basic 
health-care coverage. Patients with infectious diseases 
who delay or do not seek treatment because of the cost 
or diffi  culty of accessing services will be at increased 
risk of developing more severe and chronic forms of 
the disease and will be much more likely to infect other 
people. Health-system and health-fi nancing reforms 

are discussed in this Series.47 These issues are an 
essential component of the eff ort to control infectious 
diseases in China. 

Development of drug-resistant diseases
The increase in drug resistance for many types of 
infections in China (eg, bacterial, viral, parasitic) 
complicates the control strategies for these diseases. 
Drug-resistance is most common with sexually trans-
mitted diseases, tuberculosis, and HIV/AIDS.48,49 The 
resistance of HIV to fi rst-line antiretroviral drugs is 
increasing among patients with HIV/AIDS in China.49 
About one in ten cases of tuberculosis identifi ed in the 
2000 national prevalence survey had multidrug-resistant 
disease. Several provinces have some of the highest 
rates of this form of tuberculosis in the world, and 
extensively drug-resistant tuberculosis has also been 
reported.50,51

Inappropriate prescribing of antimicrobial drugs by 
health-care providers and the incorrect intake of drugs by 
patients contribute to the development of drug-resistant 
microbes. Increased eff orts will be needed to educate 
health-care providers, patients, and their family members 
to address these diffi  culties. Treatment of resistant 
infections typically requires drugs that are more toxic, 
and more expensive than those used to treat non-resistant 
infections, which makes the control of present and future 
infectious diseases diffi  cult (and, in some cases, 
impossible). The drug-resistance patterns of specifi c 
diseases with time will need to be monitored by 
laboratories to decide on the most cost-eff ective treatment 
strategy for each locality and to make necessary changes 
in strategy as resistance patterns change.

Further innovation and collaboration
Eff ective new innovations and technologies, when 
appropriately applied, have the potential to greatly 
enhance our ability to control present and future 
infectious diseases. China should invest more in the 
development of innovative, cost-eff ective approaches that 
are compatible with the existing health-care system in 
both urban and rural areas—eg, rapid diagnostic tests 
that can be used widely and will allow early, appropriate 
treatment, and do targeted research. 

The exponential increase in the number of Chinese 
travelling overseas and the number of visitors to China in 
the past decade is only one indicator of China’s increased 
association with the rest of the world; Therefore, the risk 
of cross-national transmission of infectious diseases is 
increased. Control and prevention of these diseases is a 
worldwide eff ort; therefore, China and other countries 
sharing information, experiences, and technologies is 
essential for the health of all. 

Conclusion
Preparation for a pandemic will require a high degree of 
coordination between ministries and agencies in all 
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countries, and the fi nancial and technical support of the 
worldwide community. China can lead in developing 
systems for surveillance and response that can serve as a 
model for other developing countries.

Confl ict of interest statement
We declare that we have no confl ict of interest.

Acknowledgments
This paper received support from the China Multidisciplinary AIDS 

Prevention Training Programme, and US National Institutes of Health 

research grant (U2R TW06918) funded by the Fogarty International 

Center, National Institute on Drug Abuse, and the National Institutes of 

Mental Health. We thank Liping Wang for assistance in preparation of 

fi gures, Michael Phillips, and Roger Detels for their valuable comments, 

and Naomi Juniper for assistance with the editing.

References
1 Rands G. Aspects of health care in China. J R Soc Health 1989; 

109: 79–85.

2 United Nations Development Programme. Human development 
report 2007/2008. New York: Palgrave Macmillan; 2007.

3 Cook IG, Dummer TJ. Changing health in China: re-evaluating the 
epidemiological transition model. Health Policy 2004; 67: 329–43.

4 Chinese Centre for Disease Control and Prevention. National 
database for notifi able diseases in China (1970–2007).

5 Chinese Ministry of Health. China’s annual health statistics 2007. 
Beijing: Peking Union College Publishing House, 2007.

6 Chinese Ministry of Health. Notifi able diseases in China in 2006. 
Beijing: Ministry of Health, 2007.

7 Shao C, Xu W, Ye G. Sexually transmitted disease control in China 
(1949–1994). Chin Med Sci J 1996; 11: 252–57.

8 Gil VE, Wang MS, Anderson AF, Lin GM, Wu ZO. Prostitutes, 
prostitution and STD/HIV transmission in mainland China. 
Soc Sci Med 1996; 42: 141–52.

9 Chen XS, Gong XD, Liang GJ, Zhang GC. Epidemiologic trends of 
sexually transmitted diseases in China. Sex Transm Dis 2000; 
27: 138–42.

10 Chinese Ministry of Health. Notifi able diseases in China in 2005. 
Beijing: Ministry of Health, 2006.

11 Chinese Ministry of Health. Notifi able diseases in China in 2004. 
Beijing: Ministry of Health, 2005.

12 Cheng Z, Ni J, Wang S. Epidemiology characteristics of measles in 
the status of high coverage of MV and discussion on the necessity 
of immunization strategy adjustment. Chinese J Dis Control 2007; 
11: 10–14.

13 Zheng LQ. Resurge of measles in China. Health News (Beijing), 
June 08, 2007. http://www.chinacdc.net.cn/n272442/n272530/
n272817/n272862/17878.html (accessed June 23, 2008).

14 State Council AIDS Working Committee Offi  ce, UN theme group 
on AIDS in China. A joint assessment of HIV/AIDS prevention, 
treatment and care in China (2007). Beijing: China Ministry of 
Health, 2007.

15 Zhang K, Detels R, Liao S, Cohen M, Yu D. China’s HIV/AIDS 
epidemic: continuing challenges. Lancet 2008; published online 
Oct 20. DOI:10.1016/SO140-6736(08)61357-4. 

16 Cavanagh D. Coronaviruses in poultry and other birds. Avian Pathol 
2005; 34: 439–48.

17 Shaw K. The 2003 SARS outbreak and its impact on infection 
control practices. Public Health 2006; 120: 8–14.

18 Lam WK, Zhong NS, Tan WC. Overview on SARS in Asia and the 
world. Respirology. 2003; 8 (suppl): S2–5.

19 Lim W, Ng KC, Tsang DN. Laboratory containment of SARS virus. 
Ann Acad Med Singapore 2006; 35: 354–60.

20 Lau SK, Woo PC, Li KS, et al. Severe acute respiratory syndrome 
coronavirus-like virus in Chinese horseshoe bats. 
Proc Natl Acad Sci USA 2005; 102: 14040–45.

21 Hon CC, Lam TY, Shi ZL, et al. Evidence of the recombinant origin 
of a bat severe acute respiratory syndrome (SARS)-like coronavirus 
and its implications on the direct ancestor of SARS coronavirus. 
J Virol 2008; 82: 1819–26.

22 Li W, Shi Z, Yu M, et al. Bats are natural reservoirs of SARS-like 
coronaviruses. Science 2005; 310: 676–79.

23 Hampton T. Bats may be SARS reservoir. JAMA 2005; 294: 2291.

24 Wang LF, Eaton BT. Bats, civets and the emergence of SARS. 
Curr Top Microbiol Immunol 2007; 315: 325–44.

25 Ho G, Parker J. Avian infl uenza: risk, preparedness and the roles of 
public health nurses in Hong Kong. Nurs Inq 2006; 13: 2–6.

26 Poland GA, Jacobson RM, Targonski PV. Avian and pandemic 
infl uenza: an overview. Vaccine 2007; 25: 3057–61.

27 McFee RB. Global infections–avian infl uenza and other signifi cant 
emerging pathogens: an overview. Dis Mon 2007; 53: 343–47.

28 WHO. Cumulative number of confi rmed human cases of avian 
infl uenza A/(H5N1) reported to WHO. Geneva: World Health 
Organisation, 2008.

29 Yu H, Jing H, Chen Z, et al. Human Streptococcus suis outbreak, 
Sichuan, China. Emerg Infect Dis 2006; 12: 914–20.

30 Normile D. Infectious diseases. WHO probes deadliness of China’s 
pig-borne disease. Science 2005; 309: 1308–09.

31 Gottschalk M, Segura M, Xu J. Streptococcus suis infections in 
humans: the Chinese experience and the situation in North 
America. Anim Health Res Rev 2007; 8: 29–45.

32 Feng P, Tan MZ, Chen ZH, et al. Clinical features and outcome of 
infection of type 2 Streptococcus suis in human. Sichuan Da Xue Xue 
Bao Yi Xue Ban 2007; 38: 874–78.

33 Lun ZR, Wang QP, Chen XG, Li AX, Zhu XQ. Streptococcus suis: an 
emerging zoonotic pathogen. Lancet Infect Dis 2007; 7: 201–09.

34 Mai NT, Hoa NT, Nga TV, et al. Streptococcus suis meningitis in 
adults in Vietnam. Clin Infect Dis 2008: published online Jan 29. 
DOI:10.1086/527385.

35 Osterholm MT. Preparing for the next pandemic. N Engl J Med 
2005; 352: 1839–42.

36 Matsui S. Protecting human and ecological health under viral 
threats in Asia. Water Sci Technol 2005; 51: 91–97.

37 Cui J, Han N, Streicker D, et al. Evolutionary relationships between 
bat coronaviruses and their hosts. Emerg Infect Dis 2007; 
13: 1526–32.

38 Halpin K, Hyatt AD, Plowright RK, et al. Emerging viruses: coming 
in on a wrinkled wing and a prayer. Clin Infect Dis 2007; 44: 711–17.

39 Ye C, Bai X, Zhang J, et al. Spread of Streptococcus suis sequence 
type 7, China. Emerg Infect Dis 2008; 14: 787–91.

40 Hai W, Zhao Z, Wang J, Hou Z-G. The Short-term impact of SARS 
on the Chinese economy. Asian Econ Pap 2004; 3: 57–61.

41 Wang H, Feng Z, Shu Y, et al. Probable limited person-to-person 
transmission of highly pathogenic avian infl uenza A (H5N1) virus 
in China. Lancet 2008; 371: 1427–34.

42 Russell CA, Jones TC, Barr IG, et al. The global circulation of 
seasonal infl uenza A (H3N2) viruses. Science 2008; 320: 340–46.

43 Wang L, Utzinger J, Zhou X. Schistosomiasis control: experiences 
and lessons learnt from China. Lancet 2008; published online 
Oct 20. DOI:10.1016/SO140-6736(08)61358-6.

44 The National Technical Steering Group of Epidemiology Sampling 
Survey on Tuberculosis. Report on the fourth national 
epidemiological sampling survey of tuberculosis. 
Chinese J Tuberc Respir Dis 2002; 25: 3–7.

45 Wang L, Liu J, Chin DP. Progress in tuberculosis control and the 
evolving public-health system in China. Lancet 2007; 369: 691–96.

46 Tang S, Squire SB. What lessons can be drawn from tuberculosis 
(TB) control in China in the 1990s? An analysis from a health 
system perspective. Health Policy 2005; 72: 93–104.

47 Tang S, Meng Q, Chen L, Bekedam H, Evans T, Whitehead M. 
Tackling the challenges to health equity in China. Lancet 
2008; published online Oct 20. DOI:10.1016/SO140-6736(08)6134-1.

48 Zhang LX. Treatment of multidrug-resistant tuberculosis in China. 
Chemotherapy 1996; 42 (suppl 3): 16–19.

49 Zhang FJ, Maria A, Haberer J, Zhao Y. Overview of HIV drug 
resistance and its implications for China. Chin Med J (Engl) 2006; 
119: 1999–2004.

50 Watts J. China’s shift in HIV/AIDS policy marks turnaround on 
health. Pledge to provide free HIV tests shows China is starting 
to take action on combating the disease. Lancet 2004; 
363: 1370–71.

51 Zignol M, Hosseini MS, Wright A, et al. Global incidence of 
multidrug-resistant tuberculosis. J Infect Dis 2006; 194: 479–85.


	Health system reform in China 2 Emergence and control of infectious diseases in China
	Introduction
	Changing epidemiology
	Reporting system for infectious diseases
	Morbidity and mortality of infectious diseases
	Most commonly reported infectious diseases
	Re-emergence of selected infectious diseases

	Emergence of infectious diseases
	Spread of HIV/AIDS
	SARS
	Highly pathogenic avian influenza (H5N1)
	Streptococcus suis
	Zoonoses and infectious disease emergence
	Outcomes of emerging infectious diseases

	Control of infectious diseases
	Strategies to control infectious diseases
	Improvement in the disease reporting system
	Early detection system for emerging infectious diseases

	Challenges
	Public-health and hospital systems
	Strengthen collaboration between and within governmental sectors
	Population mobility
	Inadequate access to health services
	Development of drug-resistant diseases
	Further innovation and collaboration

	Conclusion
	Acknowledgments
	References


