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Epidemiological characteristics and trends of 
notifiable infectious diseases in China from 1986 
to 2016

Background Since the 1980s, China has undergone significant social change 
and the incidence of infectious diseases has also changed considerably. Here, we 
report the epidemiological features and changes in notifiable infectious diseas-
es in China from 1986 to 2016 to explore the factors contributing to the suc-
cessful control of infectious diseases and the challenges faced in the prevention 
and control of infectious diseases.

Methods The data of notifiable infectious diseases in China from 1986 to 2016 
were collected from the monthly analysis report of the National Infectious Dis-
ease Surveillance System. Joinpoint regression models were used to examine 
incidence and mortality trends from 1986 to 2016. IBM SPSS Statistics version 
22.0, Excel 2010 and R x64 3.5.2 were used for data analysis.

Results A total of 132 858 005 cases of notifiable infectious diseases were re-
ported over these 31 years, with an average yearly incidence of 342.14/100 000. 
There were 284 694 deaths with an average yearly mortality rate of 0.73/100 000. 
The overall incidence and overall mortality of notifiable infectious diseases both 
showed a “U” distribution (ie, a decrease, stable, an increase, stable again). The 
top five diseases in terms of incidence were hand, foot and mouth disease, viral 
hepatitis, tuberculosis, other infectious causes of diarrhea and dysentery, ac-
counting for 78.0% of all reported cases. The top five causes of death were HIV/
AIDS, rabies, tuberculosis, viral hepatitis and epidemic encephalitis B, which 
accounted for 76.07% of all mortalities. The diseases with the top five fatality 
rates were rabies, H5N1, H7N9, HIV/AIDS and plague, with rates of 91.06%, 
66.07%, 38.51%, 25.19% and 10.31%, respectively.

Conclusions This analysis will benefit the future monitoring of infectious dis-
eases and public health measures in China.

© 2020 The Author(s)
JoGH © 2020 ISGH

The occurrence of infectious diseases is not only related to the source of infection, 
the route of transmission and the susceptible population, but is also affected by nat-
ural and social factors. Since the 1980s, China has undergone tremendous social 
changes [1,2], and the incidence of infectious diseases has changed considerably 
as a result of improvements in sanitary conditions and the nutritional status of the 
population, advances in diagnostic and therapeutic techniques, and the increased 
application of vaccines and drugs. By the year 2000, the incidence of infectious 
diseases in China had dropped significantly [3]. Most infectious diseases had been 
effectively controlled, and some had even been eliminated. However, as a result of 
the prevention and control of infectious diseases abating, traditional infectious dis-
eases such as tuberculosis re-emerged and became epidemic, and new infectious 
diseases such as severe acute respiratory syndrome (SARS) [4], avian influenza A 
H5N1[5], poliomyelitis [6], pandemic H1N1 influenza [7] and avian influenza A 
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H7N9 [8] also emerged and became epidemic. This has highlighted the fact that infectious diseases are 
still a major disease burden in China [9].

In China, a national standardized reporting system for selected infectious diseases was established in the 
1950s [3]. From the 1980s onwards, the data collected, using this system, have become more consis-
tent and reliable. Only two major changes have been made to this system over time. First, the number 
of notifiable diseases in the system has increased during this time. Second, the method of reporting has 
changed, switching from paper-based reporting in 1950 to an electronic version of the report in 1985, 
and then an internet-based case reporting system was introduced in 2003. This study selects the annual 
data from the 1986 to 2016 infectious disease surveillance system report to describe the epidemiological 
characteristics and trends of infectious diseases in China over the past 31 years. The factors contributing 
to the successful control of infectious diseases are explored, along with the challenges faced in the pre-
vention and control of infectious diseases.

METHODS

Data sources

The data come from the monthly analysis report of the National Infectious Disease Surveillance System 
from 1986 to 2016, which was reported by the Division of Infectious Disease, Chinese Center for Disease 
Control and Prevention. The data includes the numbers of cases and deaths per month, and those of the 
same month in the previous year were also included. The annual population data for the years 1986–
2016 were collected from the data published on the website of the Chinese National Bureau of Statistics.

Procedures

The National Infectious Disease Surveillance System have started from 1955 in China. In 1955, there 
were 18 notifiable infectious diseases and this number increased to 25 in 1978 [10]. These diseases were 
divided into two categories: A and B. In 1989, the first “Law of the People’s Republic of China on the 
Prevention and Treatment of Infectious Diseases” stipulated 35 notifiable infectious diseases, which were 
classified into classes A, B and C. The numbers of notifiable infectious diseases increased over time. Cur-
rently, there are totaling 39 notifiable infectious diseases in China. This equated to a total of 45 notifiable 
infectious diseases over time in China (Table 1).

The monitoring of three infectious diseases, that is, smallpox, relapsing fever and undulant fever, was 
stopped in 1989, after no incidences were reported between 1986 and 1989. Therefore, this study did 
not include the analysis of these diseases but did analyze the remaining 42 diseases. Influenza A H1N1 
was only reported in 2009-2013, As H1N1 was included in the monitoring of influenza viruses in 2014, 
this study combined the H1N1 influenza data with those of other influenza viruses for statistical analysis.

Statistical analysis

Yearly mortality (per 100 000) was the number of deaths per year divided by the mid-year population 
size. The fatality rate (per 100) was the number of reported deaths divided by the number of reported 
cases over the same period.

Table 1. Changes to the list of notifiable diseases in China, 1955-2016

Year No. of diseases NewlY added CaNCel-reportiNg

1955 18

Plague, cholera, smallpox, epidemic encephalitis B, diphtheria, scrubtyphus, relapsing fever, 

dysentery, typhoid fever, scarlet fever, epidemic cerebrospinal meningitis (ECM), measles, 

poliomyelitis, pertussis, anthrax, undulant fever, forest encephalitis and rabies

-

1978 25
Influenza, viral hepatitis, Tsutsugamushi disease, epidemic haemorrhagic fever (EHF), lep-

tospirosis, brucellosis, malaria
-

1989 35

HIV/AIDS, gonorrhea, syphilis, kala-azar, dengue fever, tuberculosis, schistosomiasis, filari-

asis, echinococcosis, lepra, epidemic parotitis, rubella, neonatal tetanus, acute hemorrhagic 

conjunctivitis (AHC), other infectious diarrhea*

Smallpox, relapsing fever, forest 

encephalitis, Tsutsugamushi dis-

ease, undulant fever

2004 37 SARS and highly pathogenic avian influenza A (H5N1) -

2008 38 Hand, foot and mouth disease -

2009 39 Influenza A H1N1 -

2013 39 H7N9 avian influenza Influenza A H1N1

*Other infectious diarrhea refers to diarrhea other than that caused by cholera, dysentery or typhoid fever.



Notifiable infectious diseases in China from 1986 to 2016

www.jogh.org •  doi: 10.7189/jogh.10.020803 3 December 2020  •  Vol. 10 No. 2 •  020803

V
IE

W
PO

IN
TS

RE
SE

A
RC

H
 T

H
E

M
E

 4
: H

E
A

LT
H

 
TR

A
N

SI
TI

O
N

S 
IN

 C
H

IN
A

We used joinpoint regression models [11] to examine incidence and mortality trends from 1986 to 2016 
and to identify changes in trends at every stage. The software Joinpoint Regression Program Version 
4.7.0.0 (Statistical Research and Applications Branch, National Cancer Institute) was employed to build 
the joinpoint regression models, calculate annual percentage changes (APC) and average annual percent-
age changes (AAPC) to express trends. A z test or t test was used to assess whether an APC or AAPC was 
significantly different from zero. The terms increase and decrease were used when the slope was signifi-
cant (P < 0.05). A non-significant annual percentage change (P ≥ 0.05) was described as stable, indicating 
that the incidence was maintained at a perennially stable level or that the incidence was perennially un-
reported or only reported sporadically.

We used IBM SPSS Statistics version 22.0 (IBM, Armonk, NY, USA) and Excel 2010 (Microsoft, Seattle 
WA, USA) to extract, sort and clean data. IBM SPSS Statistics v22.0 and R x64 3.5.2 (Foundation for Sta-
tistical Computing, Vienna, Austria) were used for further data analysis.

RESULTS

Overall incidence and mortality rate

Between 1986 and 2016, a total of 42 infectious diseases were included in our study. As shown in Ta-
ble 2, a total of 132 858 005 cases of infectious diseases were reported in these 31 years, with an av-
erage yearly incidence of 342.14/100 000. Among the reported cases of infectious diseases, there were 
284 694 deaths from notifiable infectious diseases, with an average yearly mortality rate of 0.73/100 000 
(Table 2).

Table 2. Incidence, mortality and fatality rates of notifiable diseases in 1986-2016

Year
No. of Notifiable 

diseases
Mid-Year popula-

tioN (10000)
Cases of Notifiable 
iNfeCtious diseases

iNCideNCe 
(/100 000) death NuMber

MortalitY 
(/100 000) fatalitY (%)

1986 25 106 679 7 210 479 675.90 12530 1.17 0.17

1987 25 108 404 5 350 224 493.55 10836 1.00 0.20

1988 25 110 163 4 534 327 411.60 12739 1.16 0.28

1989 35 111 865 3 224 377 288.24 10692 0.96 0.33

1990 35 113 519 2 912 467 256.56 10446 0.92 0.36

1991 35 115 078 2 965 911 257.73 7146 0.62 0.24

1992 35 116 497 2 496 505 214.30 4995 0.43 0.20

1993 35 117 844 2 025 825 171.91 4229 0.36 0.21

1994 35 119 184 2 124 620 178.26 4353 0.37 0.20

1995 35 120 486 1 967 202 163.27 3102 0.26 0.16

1996 35 121 755 1 847 112 151.71 2965 0.24 0.16

1997 35 123 008 2 243 544 182.39 3867 0.31 0.17

1998 35 124 194 2 403 887 193.56 3839 0.31 0.16

1999 35 125 274 2 433 031 194.22 3351 0.27 0.14

2000 35 126 265 2 302 929 182.39 3241 0.26 0.14

2001 35 127 185 2 337 774 183.81 3599 0.28 0.15

2002 35 128 040 2 312 067 180.57 4484 0.35 0.19

2003 35 128 840 2 508 234 194.68 5685 0.42 0.21

2004 37 129 608 3 482 492 268.70 5526 0.43 0.16

2005 37 130 372 3 966 853 304.27 8088 0.62 0.20

2006 37 131 102 4 110 606 313.54 8457 0.65 0.21

2007 37 131 789 4 839 527 367.22 7868 0.60 0.16

2008 38 132 466 5 874 475 443.47 11086 0.84 0.19

2009 39 133 126 6 562 737 492.97 12888 0.97 0.20

2010 39 133 771 7 066 563 528.26 15855 1.19 0.22

2011 39 134 413 6 999 486 520.74 16558 1.23 0.24

2012 39 135 070 7 658 424 567.00 17618 1.30 0.23

2013 39 135 738 7 068 165 520.72 16399 1.21 0.23

2014 39 136 427 7 688 792 563.58 16287 1.19 0.21

2015 39 137 122 6 847 852 499.40 18057 1.32 0.26

2016 39 137 867 7 491 518 543.39 17908 1.30 0.24
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Records identified through data 
base searching 

(n = 2117) 

Additional records identified 
through other sources  

(n = 4) 

Records after duplicates removed 
(n = 1720) 

Records screened 
(n = 1720) 

Records excluded 
(n = 1485) 

Full-text articles assessed 
for eligibility 

(n = 235) 

Full-text articles excluded, 
with reasons 

(n = 208) 
Outcome not by RSV mono- 
and co- infections: 76 
No results for <5y: 57 
Conference abstract: 50 
No outcome of interest: 18 
Review or duplicate data: 4 
Only among preterm: 2 
Number of subjects <10: 1 

 

Studies included in 
qualitative synthesis 

(n = 27) 

Studies included in 
quantitative synthesis 

(n = 26) 
 

Trends and changes in yearly incidence

During the three decades, the yearly incidence of all notifiable infectious diseases presented a “U”-shaped 
distribution (Figure 1, Panel A). The AAPC of all notifiable infectious diseases was 0.5% (95% confidence 
interval (CI) = -2.0 to 1.0, P = 0.7) with the highest yearly incidence of 675.90/100 000 in 1986. Joinpoint 
regression indicated that the trends in APC of yearly incidence could be divided into four stages. From 
1986 to 1993, the APC decreased year by year, and was -17.3% (95% CI = -19.8 to -14.2, P < 0.05). From 
1993 to 2002, the APC was stable at a low level. From 2002 to 2010, the APC increased significantly, 
and was 14.0% (95% CI = 10.6 to 17.5, P < 0.05). After 2010, the APC was stable at a higher level. The 
detailed results are presented in Figure 1, Panel A.

Figure 1. Trends in all incidences of notifiable diseases by year for 1986-2016 in China Panel A. Joinpoint regres-
sion showing trends in overall incidence of 42 notifiable diseases. Three joinpoints were detected: 1993, 2002 and 
2010. Panel B. Proportions of 36 notifiable diseases from the overall incidence from 1986 to 2016. 22 notifiable 
diseases, 1986-2016: Plague, cholera, epidemic encephalitis B, diphtheria, scrub typhus, dysentery, typhoid fever, 
scarlet fever, epidemic cerebrospinal meningitis (ECM), measles, poliomyelitis, pertussis, anthrax, rabies, influenza, 
viral hepatitis, ebola hemorrhagic fever (EHF), leptospirosis, brucellosis, malaria, kala-azar, filariasis. 4 notifiable 
diseases, 1990-2016: AIDS, dengue fever, gonorrhea, syphilis. 8 notifiable diseases, 2006-2016: Echinococcosis, 
rubella, acute hemorrhagic conjunctivitis (AHC), epidemic parotitis, lepra, other infectious diarrhea, H5N1, schis-
tosomiasis. The proportions of the other six diseases were small so are not presented in panel B.
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The proportion of yearly incidence can be seen in Figure 1, Panel B. The yearly incidence of 22 consis-
tently reported infectious diseases in 1986–2016 continued to decline from 1986 to 1993 (APC = -12.4%, 
95% CI = -14.0 to -10.8), and were stably maintained at a lower level from 1993 to 2016 (AAPC = -1.5%, 
95% CI = -3.9 to 1.0). Among the 22 diseases, the proportions of viral hepatitis, dysentery and influenza 
were the highest, at 48.56%, 29.62% and 8.61%, respectively. From 1990, the yearly incidence of syph-
ilis and HIV/AIDS among the four newly reported diseases (AIDS, dengue fever, gonorrhea and syphi-
lis) increased significantly. The yearly incidence of tuberculosis continued to increase after 1997. Among 
the eight newly reported diseases in 2006, the proportions of other infectious diarrhea, mumps, acute 
hemorrhagic conjunctivitis and rubella were 66.81%, 23.84%, 4.49% and 3.71%, respectively. Except 
for other infectious diarrhea, the yearly incidence of the other three diseases was stable or decreased. The 
yearly incidence of hand, foot and mouth disease continued to increase after 2008. These newly reported 
diseases have caused an increase in the yearly incidence of all notifiable infectious diseases since 2002.

The incidence of viral hepatitis was relatively stable. The incidence of viral hepatitis declined up to 2001, 
increased rapidly between 2001 and 2006 (APC = 16.2%, 95% CI = 4.1 to 29.8), then stabilized at a high 
level (APC = -1.9%, 95% CI = -4.2 to 0.4) (Figure 2). The decline before 2001 was due to a decrease in 
the incidence of hepatitis A, and the subsequent increase was due to a rise in hepatitis B and hepatitis C 
(Figure 3).

The incidence of HIV/AIDS showed an increasing trend across the whole study period. Before 2011, the 
incidence of HIV/AIDS increased rapidly, and thereafter the incidence stabilized. Syphilis showed the 
same trend as HIV/AIDS, the incidence of syphilis increased after 2005 mainly because of a rise in co-
vert-type syphilis (Figure 3).

The yearly incidence of dysentery decreased significantly. Dysentery, including 99.38% bacterial dysen-
tery and 0.62% amoebic dysentery, both presented a downward trend (see Figure 3).

Figure 2. Trends in the incidences of 12 notifiable diseases by year from 1986-2016 in China.Yearly APC values for incidence and 
overall trends are shown for 1986 to 2016. Squares denote the observed values and lines denote the slope of the APC.
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Trends and changes in yearly mortality

The yearly mortality rate between 1986 and 2016 also showed a “U” distribution (Figure 4, Panel A), 
peaking at 1.32/100 000 in 2015. During the study period, the yearly mortality rate of all notifiable dis-
eases was stable (AAPC = 0.3%, 95% CI = -3.5 to 4.3, P = 0.9). The joinpoint regression results showed 
that the yearly mortality trend could be divided into five stages, as shown in Figure 4, Panel A. After two 
declines in 1986–1990 and 1990–1993, the yearly incidence stabilized at a low level in 1993-2000, then 
increased significantly after 2000-2011, then stabilized again at a high level in 2011-2016.

The yearly mortality rate from 22 consistently reported infectious diseases from 1986-2016, declined from 
1986 to 1993 (APC = -14.0%, 95% CI = -19.4 to -8.3, P < 0.05), then stabilized at a low level from 1993-
2016 (APC = -7.1%, 95% CI = -1.9 to -3.4). Among the 22 diseases, the largest proportion of deaths re-
sulted from rabies and viral hepatitis, which accounted for 30.40% and 19.86%, respectively.

Among the four newly reported diseases from 1990, the proportion of HIV/AIDS was 98.69%, and yearly 
mortality rate of HIV/AIDS continued to rise. After 1997, the yearly mortality rate from tuberculosis con-
tinued to increase. After 2011, HIV/AIDS and tuberculosis were the main causes of death from all notifi-
able infectious diseases (Figure 4, Panel B), accounting for 72.37% and 10.71% of deaths, respectively.

Ranks of incidence and mortality

The top five diseases in terms of incidences were hand, foot and mouth disease, viral hepatitis, tuberculo-
sis, other infectious diarrhea and dysentery, accounting for 78.0% of all reported cases during the whole 
study period (Table 3). In 1986-1993, 1993-2002, 2002-2010 and 2010-2016, the diseases with the 
highest incidence were dysentery, viral hepatitis, viral hepatitis, and hand, foot and mouth disease, ac-
counting for 40.12%, 36.25%, 31.73%, and 29.00% of cases, respectively, as shown in Table 3.

Figure 3. Different types of cases among nine notifiable diseases.
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Figure 4. Trends in the mortality rates of notifiable diseases by year from 1986-2016 in China. Panel A. Joinpoint 
regression showing trends in the overall mortality rate of 42 notifiable diseases. Four joinpoints were detected: 
1990, 1993, 2000 and 2011. Panel B. Proportions of 35 notifiable diseases from the overall mortality rate from 
1986 to 2016. 22 notifiable diseases, 1986-2016: Plague, cholera, epidemic encephalitis B, diphtheria, scrubty-
phus, dysentery, typhoid fever, scarlet fever, ECM, measles, poliomyelitis, pertussis, anthrax, rabies, influenza, viral 
hepatitis, EHF, leptospirosis, brucellosis, malaria, kala-azar, filariasis. 3 notifiable diseases, 1990-2016: Dengue fe-
ver, gonorrhea, syphilis. 8 notifiable diseases, 2006-2016: echinococcosis, rubella, AHC, Epidemic parotitis, lepra, 
other infectious diarrhea, H5N1, schistosomiasis. The proportions of the other seven diseases were small so are not 
presented in panel B.
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Table 4. Annual percentage change in incidence for infectious diseases during 1986-2016

diseases reportiNg period treNd average aNNual perCeNtage ChaNge (95% Ci)*
HIV/AIDS 1990-2016 Increase 38.0% (33.0 to 43.2)

Schistosomiasis 2006-2016 Increase 33.9% (10 to 62.9)

Syphilis 1990-2016 Increase 30.2% (24.6 to 36.1)

Brucellosis 1989-2016 Increase 20.5% (10.1 to 31.9)

HFMD 2008-2016 Increase 10.7% (1.6 to 20.7)

Other infectious diarrhea 2006-2016 Increase 5.6% (2.7 to 8.5)

Tuberculosis 1997-2016 Increase 4.8% (2.5 to 7.1)

AHC 2006-2016 Stable 8.1% (-9.3 to 28.9)

Dengue fever 1990-2016 Stable 4.5% (-16.8 to 31.2)

Viral Hepatitis 1986-2016 Stable 1.2% (-0.7 to 3.2)

Scarlet fever 1986-2016 Stable 0.4% (-6.9 to 8.2)

Gonorrhea 1990-2016 Stable -1.9% (-1.3 to 5.1)

Rabies 1986-2016 Stable -1.9% (-5.9 to -2.3)

Lepra 2006-2016 Stable -3.1% (-9.9 to 4.2)

Measles 1986-2016 Stable -4.2% (-14.6 to 7.6)

Typhoid fever 1986-2016 Decrease -6.9% (-12.0 to -1.5)

EHF 1986-2016 Decrease -7.2% (-9.2 to -5.1)

Pertussis 1986-2016 Decrease -8.0% (-12.8 to -3.0)

Leptospirosis 1986-2016 Decrease -8.7% (-12.0 to -6.2)

Anthrax 1989-2016 Decrease -9.31% (-10.4 to -8.2)

Dysentery 1986-2016 Decrease -10.1% (-12.4 to -7.7)

Epidemic Encephalitis B 1986-2016 Decrease -10.1% (-13.0 to -7.1)

Malaria 1986-2016 Decrease -13.7% (-21.5 to -5.1)

Neonatal Tetanus 1996-2016 Decrease -14.8% (-17.0 to -12.5)

Cholera 1989-2016 Decrease -14.8% (-26.2 to -1.8)

ECM 1986-2016 Decrease -16.4% (-20.1 to -12.6)

Rubella 2006-2016 Decrease -21.7% (-33 to -8.4)

HFMD – hand, foot and mouth disease, AHC – acute hemorrhagic conjunctivitis, EHF – epidemic haemorrhagic fever; ECM – 
epidemic cerebrospinal meningitis. Diarrhea – other infectious diarrhea, EEB – epidemic encephalitis B, CI – confidence interval
*When the yearly incidence data of the disease contained a zero, AAPC was not calculated.

Table 3. Incidence rank of notifiable infectious disease by year during 1986-2016 in China

raNkiNg 
of Cases

1986-2016 1986- 1993- 2002- 2010-
Diseases Proportion 

(%)

Disease Proportion  

%

Disease Proportion 

(%)

Disease Proportion 

(%)

Disease Proportion 

(%)

1 HFMD 12.33 Dysentery 40.12 Viral hepatitis 36.25 Viral hepatitis 31.73 HFMD 29

2 Viral hepatitis 26.98 Viral hepatitis 27.79 Dysentery 29.81 Tuberculosis 28.57 Viral hepatitis 19.93

3 Tuberculosis 15.81 Influenza 17.28 Tuberculosis 12.08 Dysentery 10.19 Tuberculosis 17.49

4 diarrhea 6.38 Malaria 3.38 Gonorrhea 7.51 diarrhea 5.9 diarrhea 12.51

5 Dysentery 16.47 Measles 2.65 Measles 3.31 HFMD 4.58 Syphilis 5.9

6 Influenza 4.78 Typhoid fever 2.58 Typhoid fever 2.85 Gonorrhea 4.14 EP 4.18

7 EP 2.28 EHF 1.33 EHF 2.05 Syphilis 3.81 Malaria 2.6

8 Syphilis 3.43 Leptospirosis 1.06 Malaria 1.64 EP 2.5 Influenza 2.18

9 Gonorrhea 2.79 Scarlet fever 0.9 Syphilis 1.2 Measles 2.33 Gonorrhea 1.41

10 Measles 1.79 Pertussis 0.79 Scarlet fever 0.77 Typhoid fever 0.92 AHC 0.99

HFMD – hand foot and mouth disease, Diarrhea – other infectious diarrhea, EP – epidemic parotitis, EHF – epidemic haemorrhagic fever, AHC – acute 

hemorrhagic conjunctivitis

Seven infectious diseases showed significant increasing trends in incidence during the study period, in-
cluding HIV/AIDS, schistosomiasis, syphilis, brucellosis, hand, foot and mouth disease, other infectious 
diarrheal diseases and tuberculosis (Table 4). In particular, HIV/AIDS, schistosomiasis, syphilis and bru-
cellosis showed the fastest increases, with AAPC values of 38.0%, 33.9%, 30.2% and 20.5%, respectively.

Twelve infectious diseases showed significant decreasing trends in incidence during the study period. In 
particular, the incidence of vaccine-preventable diseases such as rubella, epidemic cerebrospinal meningi-
tis and pertussis, neonatal tetanus and epidemic encephalitis B, decreased significantly. The AAPC values 
of polio and diphtheria were not calculated because of the small number of cases each year (Table 4). The 



Notifiable infectious diseases in China from 1986 to 2016

www.jogh.org •  doi: 10.7189/jogh.10.020803 9 December 2020  •  Vol. 10 No. 2 •  020803

V
IE

W
PO

IN
TS

RE
SE

A
RC

H
 T

H
E

M
E

 4
: H

E
A

LT
H

 
TR

A
N

SI
TI

O
N

S 
IN

 C
H

IN
A

Table 5. Cause of mortality for notifiable infectious diseases by year during 1986-2016 in China

raNk-
iNg of 
death

1986-2016 1986- 1993- 2002- 2010-
Disease Proportion  

(%)

Disease Proportion 

%

Disease Proportion 

(%)

Disease Proportion 

(%)

Disease Proportion, 

%

1 HIV/AIDS 34.22 Rabies 22.54 Viral hepatitis 17.58 Rabies 25.96 HIV/AIDS 70.57

2 Rabies 15.48 ECM 13.89 EEB 10.61 Tuberculosis 24.03 Tuberculosis 10.72

3 Tuberculosis 10.94 EEB 13.79 EHF 10.06 HIV/AIDS 20.29 Rabies 7.23

4 Viral hepatitis 10.11 Dysentery 13.29 Leptospirosis 9.42 Viral hepatitis 13.18 Viral hepatitis 5.58

5 EEB 5.32 Viral hepatitis 11.34 Rabies 9.32 NT 2.59 HFMD 2.57

6 Dysentery 4.53 EHF 10.08 Tuberculosis 8.86 EEB 2.51 EHF 0.55

7 ECM 4.46 Leptospirosis 6.01 Dysentery 7.26 EHF 2.02 Syphilis 0.51

8 EHF 4.31 Measles 3.27 NT 6.85 Dysentery 1.76 EEB 0.36

9 Leptospirosis 2.67 Typhoid fever 2.45 ECM 5.83 ECM 1.51 NT 0.25

10 Measles 1.53 Anthrax 0.49 Measles 4.33 H1N1 0.99 H7N9 0.24

EEB – epidemic encephalitis B, EHF – epidemic haemorrhagic fever, HFMD – hand foot and mouth disease, NT – neonatal tetanus

Table 6. Annual percentage change in the mortality rate for infectious diseases during 1986-2016

diseases reportiNg period treNd average aNNual perCeNtage ChaNge, (95%Ci)*
HIV/AIDS 1990-2016 Increase 45.1% (39.3 to 51.1)

Syphilis 1990-2016 Increase 22.6% (18.3 to 27.0)

Tuberculosis 1997-2016 Increase 8.0% (3.4 to 12.8)

Viral hepatitis 1986-2016 Stable -0.6% (-1.9 to 0.7)

Rabies 1986-2016 Stable -2.6% (-6.4 to -1.3)

Gonorrhea 1990-2016 Stable -7.2% (-33.3 to 29.0)

HFMD 2008-2016 Stable 7.2% (-33.4 to 72.4)

Malaria 1986-2016 Decrease -3.2% (-4.7 to -1.6)

Measles 1986-2016 Decrease -10.6% (-12.4 to -8.7)

EHF 1986-2016 Decrease -11.6% (-13.3 to -9.9)

Neonatal tetanus 1996-2016 Decrease -16.9% (-22.0 to -11.4)

Epidemic encephalitis B 1986-2016 Decrease -12.5% (-14.3 to -10.7)

Anthrax 1989-2016 Decrease -14.1% (-16.2 to -11.9)

Typhoid fever 1986-2016 Decrease -14.4% (-16.0 to -12.9)

Dysentery 1986-2016 Decrease -17.9% (-22.6 to -12.9)

ECM 1986-2016 Decrease -19.1% (-24.0 to -13.9)

Leptospirosis 1986-2016 Decrease -19.9% (-24.2 to -15.4)

HFMD – hand, foot and mouth disease, EHF – epidemic haemorrhagic fever, ECM – epidemic cerebrospinal meningitis. EEB – ep-
idemic encephalitis B, CI – confidence interval
*When the yearly mortality rate of the disease contained a zero, AAPC was not calculated.

incidence of intestinal infectious diseases, including cholera, dysentery and typhoid fever, also decreased 
significantly, with AAPC values of -14.8%, -10.1% and -6.9%, respectively. Natural epidemic diseases such 
as malaria, leptospirosis, anthrax and Ebola hemorrhagic fever (EHF) also declined significantly (Table 4).

The top five causes of death were HIV/AIDS, rabies, tuberculosis, viral hepatitis and epidemic encepha-
litis B. Deaths from these five diseases accounted for 76.07% of all deaths caused by the notifiable infec-
tious diseases during 1986-2016. As shown in Table 5, the top three causes of death in 1986-1993 were 
rabies, Epidemic cerebrospinal meningitis (ECM) and epidemic encephalitis B; in 1993-2002, were viral 
hepatitis, epidemic encephalitis B and EHF; in 2002-2010 were rabies, tuberculosis and HIV/AIDS; and 
in 2010-2016, were HIV/AIDS, tuberculosis and rabies (See Table 5).

The yearly mortality rates of the most infectious diseases showed a downward trend (see Table 6). How-
ever, the yearly mortality rates of HIV/AIDS, syphilis and tuberculosis continued to rise with AAPC val-
ues of 45.1%, 22.6% and 8.0%, respectively.

Fatality rate

The diseases with the top five highest fatality rates were rabies, H5N1, H7N9, HIV/AIDS and the plague, 
with fatality rates of 91.06%, 66.07%, 38.51%, 25.19% and 10.31%, respectively. Rabies, H5N1, H7N9, 
HIV/AIDS and the plague maintained high fatality rates during the whole study period (Figure 5).
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Figure 5. Yearly fatality rates for notifiable infectious diseases by year for 1986-2016 in China. Blanks indicate that 
no reporting data were available.

Among the diseases with overall fatality rates between 5% and 10%, the yearly fatality rate of epidemic 
cerebrospinal meningitis varied from 3.77% to 13.25%, and the yearly fatality rate of neonatal tetanus 
varied from 2.75 to 13.61%.

The diseases with overall fatality rates of 1%-5% were epidemic encephalitis B, poliomyelitis, leptospiro-
sis, EHF and anthrax. The yearly fatality rate of each disease showed a downward trend.

Among the diseases with overall fatality rates of less than 1%, malaria had a yearly fatality rate after 2011 
of between 0.50% and 0.70%, which was higher than the previous recorded rate of 0.02%-0.24%. The 
yearly fatality rates of some diseases were affected by a fewer number of cases or showed unexplained 
changes, as was the case for diphtheria, dengue, leprosy and typhus.

DISCUSSION

Our analysis indicated that overall incidence and overall mortality of notifiable infectious diseases both 
showed a “U” distribution during 1986-2016, and the incidence of 22 persistently reported infectious dis-
eases stabilized at a lower level after a rapid decline before 1993. Emerging and reemerging infectious dis-
eases led to a rapid increase in the cases and incidence of notifiable infectious diseases from 2003 onwards.

From the 1960s to the 1980s, China experienced a large decline in the spread and burden of infectious 
diseases. With the increased implementation of control methods, infectious diseases declined year by year. 
In 1996, the incidence of notifiable infectious diseases dropped to its lowest value of 151.71/100 000. 
The reduction in the incidence at this time was a result of the continuous and large-scale public health 
interventions and large population-based vaccination programs that had been implemented. The rapid 
decline in the incidence of vaccine-controlled diseases was a result of planned vaccine immunization pro-
grams. For example, the incidences of diphtheria, pertussis, poliomyelitis and measles were significantly 
reduced as a result of the introduction in 1978 of a four vaccine program (BCG, polio trivalent vaccine, 
diphtheria and tetanus toxoid with acellular (DTP) vaccine and measles vaccine) targeting six diseases 
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(tuberculosis, poliomyelitis, pertussis, diphtheria, neonatal tetanus, measles) [12]. During this period, 
vaccination against rabies, ECM and epidemic encephalitis B had not yet been included in the planned 
immunization, hence the decline in incidences of these three diseases could not only be attributed to vac-
cination. Living standards and the management of disease vectors and infection sources were improved 
and these public health measures also helped to reduce the incidence of natural epidemic diseases such 
as EHF, leptospirosis, malaria and typhus [3].

Since 2002, both the incidence and mortality of notifiable diseases showed a gradual upward trend. 
This trend is mainly due to the following reasons. First, as the notifiable disease report switched from 
paper-based reporting to internet-based reporting, the timeliness of reporting has improved. Second, an 
improvement in diagnostic levels for infections would affect incidence [13], which is attributable to great 
technological progress in laboratory detection and case identification. Moreover, the threat of infection 
continues to rise, due to increasing antimicrobial resistance, augmented population mobility, and chang-
ing human behavior.

After 2010, the incidence and mortality of notifiable diseases have slightly decreased. Various strategies 
[14] has been implemented to prevent the spread of infectious diseases after SARS epidemic in China. 
These strategies include improvements in the safety of blood collection, massive vector control, and early 
surveillance and warning with enhanced screening. Also, major special national science and technology 
projects on prevention and control were started at the end of 2008 [15].

Since the first reported HIV/AIDS cases [16] among domestic hemophiliac patients who received import-
ed blood products, the HIV epidemic in China has expanded from high-risk groups to the general pop-
ulation and from rural regions to urban areas [17,18]. In the mid and late 1990s [19], infection among 
illegal blood donors had been eliminated, and HIV infection among injecting drug users had fallen, and 
remained stable at low levels among female sex workers. However, the yearly incidence of HIV/AIDS 
continued to rise after 2000 [17,20], and the increased openness of male homosexuality was reported to 
have played an important role in this increase [21]. There were 654 000 people living with HIV/AIDS in 
China by the end of September, 2016. The rise in the HIV/AIDS mortality rate may also be the result of 
years of accumulation of cases. Therefore, the yearly number of deaths and the yearly mortality rate may 
not be good markers for evaluating the burden of HIV/AIDS.

China ranks as having the second highest tuberculosis burden of any country in the world, accounted for 
13% of the world’s cases of multidrug-resistant/RR-tuberculosis [22]. Progress in the control of tuberculo-
sis was slow during the 1990s because of a malfunctioning health system [23]. After the SARS epidemic in 
2003, the Chinese government implemented a series of measures to strengthen its public health system, 
which accelerated efforts to control tuberculosis. Tuberculosis is still among the top five diseases in terms 
of mortality rates and number of cases. Further strengthening of the public health system is needed, and 
a priority is to control the serious epidemic of multidrug-resistant tuberculosis in China.

Similar to HIV/AIDS and tuberculosis, the high mortality rate of viral hepatitis was related to the large 
number of cases, while the fatality rate was decreasing. Although the number of cases of hepatitis C was 
on the rise [24], the yearly incidence of viral hepatitis was at a stable high level [25], which was attribut-
ed to the fact that hepatitis B was still the predominant cause and its incidence was relatively stable. This 
mainly resulted from the implementation of HBV vaccine programs in China. The prevalence of hepati-
tis B among children has decreased dramatically, while its prevalence among adults remains high in Chi-
na [26,27]. China also still faces the challenge of mother-to-child transmission of hepatitis B [28]. The 
number of reported deaths caused by hepatitis C also showed an upward trend [29]. In recent years, the 
number of hepatitis C virus infections among older adults has increased. Specific interventions and pre-
vention programs targeting hepatitis C virus epidemic areas are therefore urgent. The incidence of hepa-
titis A decreased significantly year by year, and the risk has been reduced to a relatively low level.

The incidence of brucellosis is also rising rapidly [30], which is reported to be closely related to changes 
in cattle and sheep farming activities [31]. The occurrence of this disease is not affected by human cases. 
Medical institutions and disease control agencies can only detect and treat human cases, and then deduce 
the epidemic status in animals. Humans became “indicative cases” of an animal epidemic highlighting 
the problems in animal brucellosis prevention and control. Human brucellosis disease epidemics cannot 
therefore be prevented unless animal epidemics are under control. A similar situation exists with anthrax.

The high incidence and mortality rate of rabies suggests that there are also major problems in the preven-
tion and control of this disease. During the whole study period, rabies was always among the top three 
causes of death from infectious disease, and the incidence has not decreased significantly. Human rabies 
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cases were primarily a consequence of injures received from dogs in China [32,33], as seen in other re-
gions of the world [34]. With the lack of effective dog management and the low vaccination rate of dogs, 
the unsuccessful control of canine rabies has been the main factor leading to the human rabies epidemic.

After a 20-year effort, sexually transmitted diseases were nearly eliminated in the 1970s [35]. However, 
since the start of socioeconomic reforms in 1978, immigration and commercial sex have increased dramat-
ically and sexually transmitted diseases have been proliferating [35-37]. Syphilis incidence has increased 
[38], especially among homosexual men in China [39]. The incidence of gonorrhea also increased after 
2014. Antimicrobial resistance among these pathogens is another area of concern for the future.

For infectious diseases with a high incidence, such as hand, foot and mouth disease, dysentery, influenza 
and other infectious diarrhea, the reporting of these diseases is affected by many factors, such as patient 
willingness, diagnostic criteria and the mode of management. The case numbers of these diseases were 
high, and the epidemic seasons were concentrated. Although internet-based reporting has been adopted, 
this reporting method still requires a lot of manpower and material resources. However, the reported data 
for these diseases has little to do with disease prevention and control. Therefore, national cytopathogen-
ic surveillance systems have been established for influenza, and national pathogen surveillance systems 
have been established for dysentery and infectious diarrhea. Hence, it is necessary to further assess and 
change the modes of reporting for diseases as required.

Malaria, once a serious public health problem in China [40], has been initially controlled and a plan for 
elimination has been put in place. However, the number of deaths caused by imported falciparum ma-
laria has increased in recent years.

Our analysis also found that some problems existed in national standardized reporting systems in Chi-
na. Cases of schistosomiasis increased rapidly with an AAPC of 33.9% (95% CI = 10.0 to 62.9), which 
was related to a surge in the number of cases reported in 2015. In 2015, some provinces reported cases 
of positive blood tests in screening work, which were reported into the system. This suggests that the in-
cidence rate (or reporting rate) of the notifiable infectious disease reporting system is greatly affected by 
diagnostic criteria. Similarly, the increase in the rate of covert syphilis is a result of improvements in di-
agnostic techniques and management practices. A defect in the reporting system was detected for rabies, 
which has a fatality rate of 91.06%, and the outcome of some cases may therefore not have been record-
ed. In China, there are still no reports of a cure for rabies.

This study comprehensively analyzed the notifiable infectious disease data for the 31 years from 1986 to 
2016. The time span for this study was large, and the data could not therefore be obtained from other 
official way. During the study period, China has undergone tremendous changes [41], and the epidemic 
pattern of infectious diseases has also undergone considerable changes [42]. We believe that this analysis 
will benefit the future monitoring of infectious diseases and public health measures.

Reported yearly incidence could be underestimated as it is affected by screening intensity. Moreover, inci-
dence could also be underestimated because of under-diagnosis and under-reporting, in which individu-
als with mild symptoms may not go to medical institutions and cannot enter the system. This study did 
not include new infectious diseases other than the notifiable reported infectious diseases, such as yellow 
fever [43], Zika virus disease [44] and fever with thrombocytopenia syndrome. Although the number of 
cases of these diseases is small, there are local outbreaks or imported cases. In addition, tsutsugamushi 
was removed from the list of notifiable infectious diseases in 1989, while there has been an upward trend 
in recent years, and outbreaks have even occurred in parts of southern China.



Notifiable infectious diseases in China from 1986 to 2016

www.jogh.org •  doi: 10.7189/jogh.10.020803 13 December 2020  •  Vol. 10 No. 2 •  020803

V
IE

W
PO

IN
TS

RE
SE

A
RC

H
 T

H
E

M
E

 4
: H

E
A

LT
H

 
TR

A
N

SI
TI

O
N

S 
IN

 C
H

IN
A

  1  Liu Y. China’s public health-care system: facing the challenges. Bull World Health Organ. 2004;82:532-8. Medline:15500285
  2  China’s Capacity to Manage Infectious Diseases and Its Global Implications. Center for Strategic and International Stud-

ies. 2008.
  3  Wang L, Wang Y, Jin S, Wu Z, Chin DP, Koplan JP, et al. Emergence and control of infectious diseases in China. Lancet. 

2008;372:1598-605. Medline:18930534 doi:10.1016/S0140-6736(08)61365-3
  4  Shaw K. The 2003 SARS outbreak and its impact on infection control practices. Public Health. 2006;120:8-14. Med-

line:16297415 doi:10.1016/j.puhe.2005.10.002
  5  World Health Organization. Cumulative number of confirmed human cases of avian influenza A (H5N1) reported to 

WHO. 2017; Feb 14, 2017. Available: http://www.who.int/influenza/human_animal_interface/HAI_Risk_Assessment/en/. 
Accessed: 16 February 2017.

  6  Wang HB, Yu WZ, Wang XQ, Wushouer F, Wang JP, Wang DY, et al. An outbreak following importation of wild poliovirus 
in Xinjiang Uyghur Autonomous Region, China, 2011. BMC Infect Dis. 2015;15:34. Medline:25636581 doi:10.1186/
s12879-015-0761-y

  7  Yang SG, Cao B, Liang LR, Li XL, Xiao YH, Cao ZX, et al. Antiviral therapy and outcomes of patients with pneumonia 
caused by influenza A pandemic (H1N1) virus. PLoS One. 2012;7:e29652. Medline:22276122 doi:10.1371/journal.
pone.0029652

  8  Chen Y, Liang W, Yang S, Wu N, Gao H, Sheng J, et al. Human infections with the emerging avian influenza A H7N9 
virus from wet market poultry: clinical analysis and characterisation of viral genome. Lancet. 2013;381:1916-25. Med-
line:23623390 doi:10.1016/S0140-6736(13)60903-4

  9  Feng Z, Li W, Varma JK. Gaps remain in China’s ability to detect emerging infectious diseases despite advances since the 
onset of SARS and avian flu. Health Aff (Millwood). 2011;30:127-35. Medline:21209448 doi:10.1377/hlthaff.2010.0606

10  The Data-center for China Public Health Science. Available: http://www.phsciencedata.cn/Share/ky_sjml.jsp?id=b71ff10b-
3164-4d0b-af4b-54bc0e51385c. Accessed: 23 May 2019.

11  Kim HJ, Fay MP, Feuer EJ, Midthune DN. Permutation tests for joinpoint regression with applications to cancer 
rates. Stat Med. 2000;19:335-51. Medline:10649300 doi:10.1002/(SICI)1097-0258(20000215)19:3<335::AID-
SIM336>3.0.CO;2-Z

12  Wang HQ, An ZJ, Yin ZD. Achievements in prevention and control of seven infectious diseases targeted by the National 
Immunization Program in China. Chinese Journal of Vaccines and Immunization. 2019;25:359-67.

13  Li LM, Wang JH. Epidemiology, 3rd edn. Beijing: People’s Medical Publishing House, 2014.
14 Cheng A, Wei H, Zuo G, Shen Y. Areas joint control of major disease. J Prev Med Info. 2007;23:2. in Chinese.
15  Ministry of Science and Technology (MOST) of the People’s Republic of China. National medium and long-term science and 

technology development plan. Available: http://www.most.gov.cn/mostinfo/xinxifenlei/gjkjgh/200811/t20081129_65774.
htm. Accessed: 9 February 2006.

16  Zeng Y, Fan J, Zhang Q, Wang PC, Tang DJ, Zhon SC, et al. Detection of antibody to LAV/HTLV-III in sera from hemo-
philiacs in China. AIDS Res. 1986;2 Suppl 1:S147-9. Medline:3103638

17  Zhang L, Chow EP, Jing J, Zhuang X, Li X, He M, et al. HIV prevalence in China: integration of surveillance data and a 
systematic review. Lancet Infect Dis. 2013;13:955-63. Medline:24107261 doi:10.1016/S1473-3099(13)70245-7

18  Teng T, Shao Y. Scientific approaches to AIDS prevention and control in China. Adv Dent Res. 2011;23:10-2. Med-
line:21441473 doi:10.1177/0022034511398871

19  Qian HZ, Vermund SH, Wang N. Risk of HIV/AIDS in China: subpopulations of special importance. Sex Transm Infect. 
2005;81:442-7. Medline:16326842 doi:10.1136/sti.2004.014258

20  Xu Y, Yang G, Liu H, Li X, Song L, Li Y, et al. Epidemiologic features of AIDS in China, 2004-2013. Clin Infect Dis. 
2015;60:167-9. Medline:25258350 doi:10.1093/cid/ciu753

21  Gao M, Xiao C, Cao Y, Yu B, Li S, Yan H. Associations between sexual sensation seeking and AIDS-related knowledge, 
attitudes and behaviors among young men who have sex with men in China. Psychol Health Med. 2017;22:596-603. 
Medline:27342382 doi:10.1080/13548506.2016.1200729

22 World Health Organization. Global Tuberculosis Report 2018. Geneva: World Health Organization; 2018.
23  Wang L, Liu J, Chin DP. Progress in tuberculosis control and the evolving public-health system in China. Lancet. 

2007;369:691-6. Medline:17321314 doi:10.1016/S0140-6736(07)60316-X
24  Wang L, Xing J, Chen F, Yan R, Ge L, Qin Q, et al. Spatial analysis on hepatitis C virus infection in mainland China: from 

2005 to 2011. PLoS One. 2014;9:e110861. Medline:25356554 doi:10.1371/journal.pone.0110861
25  Zhu B, Liu J, Fu Y, Zhang B, Mao Y. Spatio-Temporal Epidemiology of Viral Hepatitis in China (2003-2015): Implica-

tions for Prevention and Control Policies. Int J Environ Res Public Health. 2018;15:661. Medline:29614809 doi:10.3390/
ijerph15040661

26  Qiu Y, Ren J, Yao J. Healthy adult vaccination: An urgent need to prevent hepatitis B in China. Hum Vaccin Immunoth-
er. 2016;12:773-8. Medline:26337328 doi:10.1080/21645515.2015.1086519

27  Liu J, Liang W, Jing W, Liu M. Countdown to 2030: eliminating hepatitis B disease, China. Bull World Health Organ. 
2019;97:230-8. Medline:30992636 doi:10.2471/BLT.18.219469

28  Wang AL, Qiao YP, Wang LH, Fang LW, Wang F, Jin X, et al. Integrated prevention of mother-to-child transmission for 
human immunodeficiency virus, syphilis and hepatitis B virus in China. Bull World Health Organ. 2015;93:52-6. Med-
line:25558108 doi:10.2471/BLT.14.139626

29  Zhang M, Yuan Y, Mao P, Zhuang Y. Analysis on morbidity and mortality of viral hepatitis in China, 2004-2013. [In Chi-
nese]. Zhonghua Liu Xing Bing Xue Za Zhi. 2015;36:144-7. Medline:25907724

R
E

FE
R

E
N

C
E

S

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15500285&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18930534&dopt=Abstract
https://doi.org/10.1016/S0140-6736(08)61365-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16297415&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16297415&dopt=Abstract
https://doi.org/10.1016/j.puhe.2005.10.002
http://www.who.int/influenza/human_animal_interface/HAI_Risk_Assessment/en/
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25636581&dopt=Abstract
https://doi.org/10.1186/s12879-015-0761-y
https://doi.org/10.1186/s12879-015-0761-y
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22276122&dopt=Abstract
https://doi.org/10.1371/journal.pone.0029652
https://doi.org/10.1371/journal.pone.0029652
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23623390&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23623390&dopt=Abstract
https://doi.org/10.1016/S0140-6736(13)60903-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21209448&dopt=Abstract
https://doi.org/10.1377/hlthaff.2010.0606
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10649300&dopt=Abstract
https://doi.org/10.1002/(SICI)1097-0258(20000215)19:3%3c335::AID-SIM336%3e3.0.CO;2-Z
https://doi.org/10.1002/(SICI)1097-0258(20000215)19:3%3c335::AID-SIM336%3e3.0.CO;2-Z
http://www.most.gov.cn/mostinfo/xinxifenlei/gjkjgh/200811/t20081129_65774.htm
http://www.most.gov.cn/mostinfo/xinxifenlei/gjkjgh/200811/t20081129_65774.htm
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3103638&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24107261&dopt=Abstract
https://doi.org/10.1016/S1473-3099(13)70245-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21441473&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21441473&dopt=Abstract
https://doi.org/10.1177/0022034511398871
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16326842&dopt=Abstract
https://doi.org/10.1136/sti.2004.014258
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25258350&dopt=Abstract
https://doi.org/10.1093/cid/ciu753
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27342382&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27342382&dopt=Abstract
https://doi.org/10.1080/13548506.2016.1200729
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17321314&dopt=Abstract
https://doi.org/10.1016/S0140-6736(07)60316-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25356554&dopt=Abstract
https://doi.org/10.1371/journal.pone.0110861
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29614809&dopt=Abstract
https://doi.org/10.3390/ijerph15040661
https://doi.org/10.3390/ijerph15040661
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26337328&dopt=Abstract
https://doi.org/10.1080/21645515.2015.1086519
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30992636&dopt=Abstract
https://doi.org/10.2471/BLT.18.219469
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25558108&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25558108&dopt=Abstract
https://doi.org/10.2471/BLT.14.139626
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25907724&dopt=Abstract


Jiang et al.

December 2020  •  Vol. 10 No. 2 •  020803 14 www.jogh.org •  doi: 10.7189/jogh.10.020803

V
IE

W
PO

IN
TS

RE
SE

A
RC

H
 T

H
E

M
E

 4
: H

E
A

LT
H

 
TR

A
N

SI
TI

O
N

S 
IN

 C
H

IN
A

30  Lai S, Zhou H, Xiong W, Gilbert M, Huang Z, Yu J, et al. Changing Epidemiology of Human Brucellosis, China, 1955-
2014. Emerg Infect Dis. 2017;23:184-94. Medline:28098531 doi:10.3201/eid2302.151710

31  Yang GJ, Utzinger J, Zhou XN. Interplay between environment, agriculture and infectious diseases of poverty: case stud-
ies in China. Acta Trop. 2015;141:399-406. Medline:23906612 doi:10.1016/j.actatropica.2013.07.009

32  Song M, Tang Q, Rayner S, Tao XY, Li H, Guo ZY, et al. Human rabies surveillance and control in China, 2005-2012. 
BMC Infect Dis. 2014;14:212. Medline:24742224 doi:10.1186/1471-2334-14-212

33  Gong Z, He F, Chen Z. Risk factors for human rabies in China. Zoonoses Public Health. 2012;59:39-43. Medline:21824368 
doi:10.1111/j.1863-2378.2011.01416.x

34  World Health Organization. Rabies: key facts. 2018. Available: http://www.who.int/en/news-room/fact-sheets/detail/ra-
bies. Accessed: 6 Jun 2018.

35  Shao C, Xu W, Ye G. Sexually transmitted disease control in China (1949-1994). Chin Med Sci J. 1996;11:252-7. Med-
line:9387394

36  Gil VE, Wang MS, Anderson AF, Lin GM, Wu ZO. Prostitutes, prostitution and STD/HIV transmission in mainland Chi-
na. Soc Sci Med. 1996;42:141-52. Medline:8745115 doi:10.1016/0277-9536(95)00064-X

37  Chen XS, Gong XD, Liang GJ, Zhang GC. Epidemiologic trends of sexually transmitted diseases in China. Sex Transm 
Dis. 2000;27:138-42. Medline:10726645 doi:10.1097/00007435-200003000-00003

38  Zhang X, Hou F, Li X, Zhou L, Liu Y, Zhang T. Study of surveillance data for class B notifiable disease in China from 2005 
to 2014. Int J Infect Dis. 2016;48:7-13. Medline:27094249 doi:10.1016/j.ijid.2016.04.010

39  Chen G, Cao Y, Yao Y, Li M, Tang W, Li J, et al. Syphilis incidence among men who have sex with men in China: results 
from a meta-analysis. Int J STD AIDS. 2017;28:170-8. Medline:26992411 doi:10.1177/0956462416638224

40  Yin JH, Zhou SS, Xia ZG, Wang RB, Qian YJ, Yang WZ, et al. Historical patterns of malaria transmission in China. Adv 
Parasitol. 2014;86:1-19. Medline:25476879 doi:10.1016/B978-0-12-800869-0.00001-9

41  Tong MX, Hansen A, Hanson-Easey S, Cameron S, Xiang J, Liu Q, et al. Infectious Diseases, Urbanization and Cli-
mate Change: Challenges in Future China. Int J Environ Res Public Health. 2015;12:11025-36. Medline:26371017 
doi:10.3390/ijerph120911025

42  Liu Q, Cao L, Zhu XQ. Major emerging and re-emerging zoonoses in China: a matter of global health and socioeco-
nomic development for 1.3 billion. Int J Infect Dis. 2014;25:65-72. Medline:24858904 doi:10.1016/j.ijid.2014.04.003

43  Dou XF, Zheng Y, Lyu YN, Li J, Li XY, Chen LJ, et al. The first confirmed imported case of yellow fever in China. [In Chi-
nese] Zhonghua Liu Xing Bing Xue Za Zhi. 2016;37:788-90. Medline:27346103

44  Deng YQ, Zhao H, Li XF, Zhang NN, Liu ZY, Jiang T, et al. Isolation, identification and genomic characterization of 
the Asian lineage Zika virus imported to China. Sci China Life Sci. 2016;59:428-30. Medline:26993654 doi:10.1007/
s11427-016-5043-4

R
E

FE
R

E
N

C
E

S

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28098531&dopt=Abstract
https://doi.org/10.3201/eid2302.151710
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23906612&dopt=Abstract
https://doi.org/10.1016/j.actatropica.2013.07.009
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24742224&dopt=Abstract
https://doi.org/10.1186/1471-2334-14-212
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21824368&dopt=Abstract
https://doi.org/10.1111/j.1863-2378.2011.01416.x
http://www.who.int/en/news-room/fact-sheets/detail/rabies
http://www.who.int/en/news-room/fact-sheets/detail/rabies
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9387394&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9387394&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8745115&dopt=Abstract
https://doi.org/10.1016/0277-9536(95)00064-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10726645&dopt=Abstract
https://doi.org/10.1097/00007435-200003000-00003
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27094249&dopt=Abstract
https://doi.org/10.1016/j.ijid.2016.04.010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26992411&dopt=Abstract
https://doi.org/10.1177/0956462416638224
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25476879&dopt=Abstract
https://doi.org/10.1016/B978-0-12-800869-0.00001-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26371017&dopt=Abstract
https://doi.org/10.3390/ijerph120911025
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24858904&dopt=Abstract
https://doi.org/10.1016/j.ijid.2014.04.003
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27346103&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26993654&dopt=Abstract
https://doi.org/10.1007/s11427-016-5043-4
https://doi.org/10.1007/s11427-016-5043-4

