Surveillance and Early Warning Systems of Infectious Disease in China: From 2012 to 2014
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ABSTRACT 

Carrying out surveillance and early warning of infectious diseases plays a very useful role in diseases control and prevention. In 2004, China established National Notifiable Infectious Disease Surveillance System and Public Health Emergency Event Surveillance System for disease surveillance and events report, based on the data sources from National Notifiable Infectious Disease Surveillance System, China Infectious Disease Automated-alert and Response System run in this country. This study conducted descriptive summary and analysis of data from 2012 to 2014, in these 3 key surveillance and early warning systems of infectious disease in China, aiming to provide suggestions for system improvement and perfection.
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INTRODUCTION

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[1]. The public-health system has to be prepared to deal with the challenges of emerging infectious diseases and at the same time try to control existing diseases. To address the threats of infectious diseases, such as severe acute respiratory syndrome, the Chinese 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.

Since the People’s Republic of China was established, due to a reduction of infectious diseases rates, the life expectancy of the average Chinese individual born in 1949 has increased from 35 years at birth to 72 years in 2000. At the same time, a reduction in the infant mortality rate from 200 per 1000 live births in 1949 to 23 per 1000 in 2005[2]. However, in 2003, the outbreaks of severe acute respiratory syndrome (SARS) alerted the entire country and the world to pay attention to 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.
Over the past 60 years, the list of notifiable infectious diseases covered by surveillance has been continuously updated in China. There are currently a total of 39 diseases designated as notifiable at the national level and classified as category A, B, or C diseases according to the seriousness of the public health impact and potential for rapid and nationwide spread (Table 1). The reporting of surveillance data has been shifted from papers forms to electronic documents. Previously, cases were reported via telephone calls and via mailing of paper reports, such as monthly reports and annual reports. From 1950s-mid 1980s, notifications were made on a monthly basis in the form of aggregated paper-based reporting by post. From mid 1980s -2003, with a computerized system implemented, paper-based monthly reports were replaced with digitized monthly reports. Currently (2004 - present), all case-based data on notifiable diseases are transmitted electronically to the Chinese Center for Disease Control and prevention (China CDC) through a centralized, internet-based reporting network on a real-time basis, enabling the government to detect and respond to outbreaks promptly. Subsequently, the direct online reporting of public health emergency events and the National Notifiable Infectious Disease Surveillance System were integrated into "China Information System for Disease Control and Prevention"[3]. 
Infectious disease surveillance is by continuous and systematic collection of information on infectious diseases and relevant factors, and dynamic analysis of temporal, spatial and populational distribution of diseases, aims to detect the current situation and trend of infectious diseases and provide evidence for prevention and control measures. Infectious disease surveillance supports data basis for detecting aberration of diseases occurrence, which means the number of cases is in excess of normal expectancy in a certain region during a certain time. Early detection of the aberration of infectious disease occurrence and taking rapid control actions are prerequisites for preventing the spread of outbreaks and reducing the morbidity and death caused by diseases. Infectious disease early warning is an important tool to conduct automated and timely analyses and detection of aberration of infectious disease occurrence to facilitate a rapid response to outbreaks and to effectively communicate the outbreak information. In the study, we mainly conducted descriptive summary and analysis of data based on National Notifiable Infectious Disease Surveillance System, Public Health Emergency Event Surveillance System and China Infectious Disease Automated-alert and Response System in China from 2012 to 2014.
METHODS and DATA
1. National Notifiable Infectious Disease Surveillance System

The notifiable infectious disease reporting system is legally based on the Law of the People's Republic of China on Prevention and Control of Infectious Diseases, which is a passive reporting system covering all types of health facilities at all levels. It is the most fundamental and important infectious disease surveillance mechanism with the longest history and the widest coverage in China, can provide basic information on incidence and mortality of populations, and is also an essential data source for infectious disease early warning. The notifiable infectious disease reporting network covers health administrative authorities, hospitals, CDCs and health facilities at national, provincial, prefectural/city and county/district levels, and also covers grassroots community health centers, township health centers and village clinics. In 2014, 69881 agencies reported cases information to this system, covering 3597 (100% CDCs), 13764 hospitals (97%) and 37494 township level clinics (89%), et al. Under the leadership of health administrative authorities at same levels, CDCs provide technical guidance to CDCs at lower levels and collaborate with health facilities at same levels in offering technical services. The current notifiable diseases list in China is presented in Table 1.
2. Public Health Emergency Event Surveillance System 

In January 1, 2004, China's disease prevention and control information system was officially initiated, Public health emergency event surveillance system one of its subsystems is also formally launched, which provides real-time and online reporting platform for monitoring public health emergencies; and monitoring report management system, personnel and funding support ensure the system effective and sustainable operation.

According to the Regulations on emergency response of public health emergency, which was issued by the State Council issued in 2003[4], the term "public health emergency event" refers to epidemics of infectious diseases, large amount of aggregated cases from any disease with unknown reasons, severe food poisonings and occupational poisonings, as well as other events affecting public health, that break out unexpectedly and result in, or are likely to result in, severe harm to the health of the public. Specifically, 11 types of public health events must be reported, including infectious diseases events, food poisoning, occupational poisoning, other poisoning, environmental factor events, aggregated cases from any disease with unknown reasons, aggregated cases from vaccination or medication, hospital-acquired infection events, accidental radiation exposure events, heat exhaustion events and other public health events. In 2005, China issued the National Guidelines for Information Reporting Management of Public Health Emergency Events[5], clearly defining the reporting requirements. Health facilities, CDCs and blood collection/supply agencies shall report such public health events via their designated staff members. Village doctors and private doctors are also obliged to report such events. Public health emergency events must be reported to professional agencies designated by health administrative authorities within two hours via telephone or fax. If direct online reporting is available, such events must be reported via the internet at the same time; and if direct online reporting is unavailable, the Information Reporting Card for Public Health Emergency Event shall be submitted to the professional agency designated by the local health administrative authority in the fastest way. After receiving the Information Reporting Card for Public Health Emergency Event, the professional agency shall verify the card to check the authenticity of information, report the confirmed event directly via the Internet within two hours, and report it to the health administrative authority at the same level via telephone or fax at the same time. 

3. China Infectious Disease Automated-alert and Response System

Effectively analyzing and interpreting the large volume of reported data and rapidly distributing the results to the responders are key components for outbreak monitoring and response. Therefore, a tool was conceived to conduct automated and timely analyses and detection of aberration of infectious disease occurrence to facilitate a rapid response to outbreaks and to effectively communicate the outbreak information among CDCs in China. The universal availability of modern communication tools (such as computers, the Internet and mobile phones) in China also helped this idea to be realized. China Infectious Disease Automated-alert and Response System (CIDARS) was successfully implemented and began to operate nationwide in 2008[6]. CIDARS was developed based on the existing data from NIDRIS. By integrating multiple aberration detection methods, CIDARS conducts real-time and daily analysis on the data and sends the abnormal signals to CDCs at the county level by short message service (SMS) using mobile phones. CDCs at national, provincial and city levels can also monitor the response process of each signal and provide timely technical guidance and support, if necessary. The unifying operational protocol of CIDARS on the workflow of these components was developed for the system users.
The three aberration detection methods were developed and applied in CIDARS in two stages. At the first stage, two aberration detection methods, the fixed-threshold detection method (FDM) and the temporal detection method (TDM), were developed in 2006. The 33 diseases were classified into 4 types according to severity, incidence rate and importance (Table 2). They were analyzed with one of the 2 different aberration detection methods. The 2 methods are briefly described as follows:

(1) Fixed-threshold detection method

15 infectious diseases, characterized with higher severity but lower incidence, are analysed using FDM with the threshold of one fixed value[7]. The signal was immediately generated once one case was reported to NIDRIS
(2) Temporal detection method

1) For 16 infectious diseases (more common infectious diseases), the moving percentile method (MPM) was used to detect aberration of disease occurrence by comparing the reported cases in the current observation period to that of the corresponding historical period at the county level. To account for the day-of-week effect and the stability of data, the most recent seven-day period is used as the current observation period and the previous three years as the historical period[8]. The number of cases in the current observation period was the sum of reported cases within the recent seven days. The corresponding historical period included, for each of the previous three years, the same seven-day period, the two preceding seven-day periods and the two following seven-day periods that resulted in 15 historical seven-day data blocks covering 105 days. We set the percentile of the 15 blocks of historical data as the indicator of potential aberration. The current observation period and historical data block were dynamically moved forward day by day. If the current of 7 onset D cases level of 7 days exceed N percentile (Pn) of the same period in the historical baseline data of the past 5-year level, CIDARS will generate 1 warning signal. For different disease, the threshold Pn is set as respectively: the threshold of dengue fever, leptospirosis, epidemic cerebrospinal meningitis, epidemic and endemic typhus is P50, of hepatitis is P70 and of other diseases is P80.
2) Aberration detection of HFM disease outbreak is based on the C3 algorithm of the early aberration reporting system developed by the United States Centers for Disease Control and Prevention[8,9]. C3 compares the count of cases in the current day–day 0–with the corresponding mean count and standard deviation for seven earlier days–days−9 to−3. If the calculated value of C3 surpasses a preset threshold, a warning signal is generated. Following the advice of senior epidemiologists and statisticians in the response system’s research group, the preset threshold was given a value of 1.3 for HFM disease in May 2010[10].

3) Aggregation Method was adopted to analyze surveillance data of malaria, when the number of reported cases reached 2 within 30 days in a same township, the system issued 1 warning signal in the respective administrative county.

RESULTS
Table 3 shows the number of cases and deaths of notifiable diseases in China from 2012 to 2014. In 2012, a total of 6951478 cases and 17315 death of notifiable infectious diseases were reported, with the incidence rate of 515.94 per100 thousand and the mortality rate of 1.29 per100 thousand. In 2013, a total of 6416418cases and 16592 death of notifiable infectious diseases were reported, with the incidence rate of 473.87 per100 thousand and the mortality rate of 1.23 per100 thousand. In 2014, a total of 7184391 cases and 16629 death of notifiable infectious diseases were reported, with the incidence rate of 530.15 per100 thousand and the mortality rate of 1.23per100 thousand.
Table 4 shows the top 10 of infectious diseases events in China from 2012 to 2014. In 2012, 974 infectious diseases events were reported, including 33432 cases, mainly with mumps (305), HFMD (208 cases), Chickenpox (190), influenza (66) and rubella (53), number of events and cases reported of these 5 kinds of diseases accounted for 84% and 90% of all the infectious diseases. In 2013, 783 infectious diseases events were reported, including 30271 cases, mainly with Chickenpox (228), Mumps (172), HFMD (76), Influenza (50), Cholera (39) and Human infection with avian Influenza A(H1N1) (38), number of events and cases reported of these 6 kinds of diseases accounted for 77% and 62% of all the infectious diseases. In 2014, 738 infectious diseases events were reported, including73190 cases, mainly with Chickenpox (209), HFMD (162), Influenza (91), Mumps (79), Other infectious Diarrhea (46) and Dengue Fever (39), number of events and cases reported of these 6 kinds of diseases accounted for 85% and 93% of all the infectious diseases.

Table 5-6 shows the results of aberration detection and signals response based FDM and TDM. There were 163649, 109582 and 69569 signals generated by FDM in 2014, 2013 and 2012 with response rate of 99.21%, 98.75% and 99.37%, respectively, and response time of 1.0, 0.7 and 0.8 hour, respectively. The No. of signals of Measles, HFMD (severe and death) and Malaria accounted for most of the signals. There were 222929, 227777 and 257938 signals generated by TDM in 2014, 2013 and 2012,wtth response rate of 99.26%, 99.31% and 98.90% ,respectively, and response time of 1.1, 1.0 and 1.0 hour, respectively. The No. of signals of HFMD, other infectious diarrhea, Influenza and Mumps accounted for most of the signals.
DISCUSSION
Establishment of the surveillance system on notifiable diseases in China has made it possible to systematically monitor changes in the epidemiology of infectious diseases with major public health significance. Since the implementation of National Notifiable Infectious Disease Surveillance System in 2004, all notifiable infectious disease cases have been reported in real time directly from hospitals via internet, significantly increasing the surveillance timeliness of infectious diseases. This system covers all health care institutions across the country, including general hospitals, specialized hospitals, township and village clinics and private clinics, which made it possible in China that development and application of early warning system based on county-level. 
CIDARS auto-analyze the infectious disease report data and generate signals stably, with a satisfying signal response rate and response time, showing that the CIDARS runs well. The fixed threshold method in CIDARS is mainly aimed at some disease that are harmful, being great influence, or rare, once 1 case is reported, the mobile phone of local CDC will receive a message, which facilitates to verify and response to some important diseases. Under the action plan for elimination of malaria and elimination of measles in China, there has been a gradual increase in the diagnosis and reporting of malaria and measles, which lead to increasing of no. of malaria and measles early warning signals. 

At present, the methods of the early warning system are not abundant, with most diseases adopting a method (MPM). Next, we should better consider the timeliness, sensitivity and false alert rate of early warning methods to improve the specificity[11]. It can give priority to optimize the model and related threshold of the disease with much number of signals, such as HFMD, influenza and mumps. Some studies suggested that consider classifying the levels of disease incidence[12], classifying epidemic and non-epidemic periods[13] and consider weekend effect of disease reported[14], adopting optimal threshold respectively, can guarantee the sensitivity and timeliness, while decreasing the false alarm rate.

This study is only a descriptive evaluation and Analysis on the operation of the system results, and did not use the timeliness, sensitivity, false alarm rate and other indexes to evaluate the performance of system in infectious disease outbreak detection, previous studies have shown that CIDARS has high sensitivity and specificity, can shorten the report time of events, promote early detection and response of outbreaks, and is helpful to control the outbreak scale[15]. To disease prevention and control agencies at different levels, CIDARS has become an important tool for early detection of infectious disease outbreaks.

We still face many problems and challenges. First, it is needed to strengthen the top design of infectious disease surveillance system, integrate existing surveillance systems, and improve the surveillance efficiency. Second, the coverage of the existing monitoring system is not complete, and the existing monitoring and reporting methods are not sensitive and timely enough. Third, the technology and ability of infectious disease monitoring data analysis are not good enough, data not fully utilized, Forth, the early warning methods in CIDARS are relatively simple, and the system function is not perfect, so the users of different regions can’t choose the appropriate early warning method and the relevant parameters. System detection accuracy needs to be improved. Fifth, as China's hospital information system gradually establishes and perfects, there are more and more various media and social network information in the internet, how to use information technology to capture potential public health emergencies among massive information is an important inevitable field in the future.
CONCLUSIONS
In this study we find that National Notifiable Infectious Disease Surveillance System, Public Health Emergency Event Surveillance System and China Infectious Disease Automated-alert and Response System, as 3 key disease surveillance, event reporting and early warning systems, run well in these 3 years. National Notifiable Infectious Disease Surveillance System provides stable and real-time data source, Public Health Emergency Event Surveillance System collects all kinds of outbreaks and related detailed event information. China Infectious Disease Automated-alert and Response System had become an important assist tool for outbreak early detection for local CDC. However, there is still much work to do to improve and perfect the performance of these 3 systems. 
FUNDING
This work was supported by the Ministry of Science and Technology of China (2016ZX10004222-009, 2012ZX10004201).
CONFLICT of INTEREST 

The authors have no competing interests.
REFERENCES
[1]
WANG H, NAGHAVI M, ALLEN C, et al. Global, regional, and National Life expectancy, all-cause mortality, and cause-specific mortality for 249 causes of death, 1980–2015: a systematic analysis for the Global Burden of Disease Study[J]. The Lancet, 2016, 388(10053): 1459-1544.

[2]
United Nations Development Programme. Human development report 2007/2008[M]. New York: Palgrave Macmillan, 2007.

[3]
WANG G. A 60-year history of disease prevention and control in China[M]. Beijing: China Population Publishing House, 2015.

[4]
National Health Family Planning Commission of People's Republic of China. Public health emergency events emergency regulations (2003)[EB/OL]. http://www.nhfpc.gov.cn/yjb/s3580/200804/b41369aac27847dba3e6aebccc72e2f8.shtml.

[5]
National Health Family Planning Commission of People's Republic of China. National public health emergency event information report and management regulations (2005)[EB/OL]. http://www.nhfpc.gov.cn/mohbgt/pw10601/200804/27519.shtml.

[6]
YANG W-z, LI Z-j, LAN Y-j, et al. A nationwide web-based automated system for outbreak early detection and rapid response in China[J]. Western Pacific Surveillance and Response Journal, 2011, 2(1): 1-6.

[7]
WIDDOWSON M A, BOSMAN A, VAN STRATEN E, et al. Automated, laboratory-based system using the Internet for disease outbreak detection, the Netherlands[J]. Emerging Infectious Diseases, 2003, 9(9): 1046-1052.

[8]
HUTWAGNER L, THOMPSON W, SEEMAN G M, et al. The bioterrorism preparedness and response Early Aberration Reporting System (EARS)[J]. Journal of Urban Health : Bulletin of the New YORK, 2003, 80(2 Suppl 1): i89-i96.

[9]
FRICKER R J, HEGLER B L, DUNFEE D. Comparing syndromic surveillance detection methods: EARS’ versus a CUSUM-based methodology[J]. STAT MED, 2008, 27(17): 3407-3429.

[10]
LI Z, LAI S, ZHANG H, et al. Hand, foot and mouth disease in China: evaluating the effectiveness of an automated system for the detection of outbreaks[J]. Bulletin of the World Health Organization, 2014, 92(9): 656-663.

[11]
LU Q-b, XU X-q, LIN J-f, et al. The application of China Infectious Diseases Automated-alert and Response System in Zhejiang province[J]. Chinese Journal of Epidemiology, 2013, 34(6): 594-597.

[12]
ZHANG H, LAI S, WANG L, et al. Improving the performance of outbreak detection algorithms by classifying the levels of disease incidence[J]. PLOS ONE, 2013, 8(8): e71803.

[13]
LI Z-j, LAI S-j, BUCKERIDGE D L, et al. Adjusting outbreak detection algorithms for surveillance during epidemic and Non-epidemic periods[J]. Journal of American Medical Informatics Association, 2011, 19(e1): e51-e53.

[14]
LAI S-j, LI Z-j, ZHANG H-l, et al. The comparison of two different types of baseline data regarding the performance of aberration detection algorithm for infectious disease outbreaks[J]. Chinese Journal of Epidemiology, 2011, 32(6): 579-582.

[15]
ZHANG H, LI Z, LAI S, et al. Evaluation of the performance of a dengue outbreak detection tool for China[J]. PLOS ONE, 2014, 9(8): e1061e1-e106144.



Table 1 The current notifiable diseases list in China

	Categories
	Diseases

	A (2) *
	Plague, Cholera

	B (26)
	SARS*, Human Infection of HPAI (H5N1), AIDS, Hepatitis, Poliomyelitis, Measles, Epidemic hemorrhagic fever, Rabies, Japanese Encephalitis, Dengue, Anthrax (Pulmonary anthrax*), Bacillary & Amebic Dysentery, TB, Typhoid Fever, Meningococcal Meningitis, Pertussis, Diphtheria, Neonatal tetanus, Scarlet Fever, Brucellosis, Gonorrhea, Syphilis, Leptospirosis, Schistosomiasis, Malaria, Human infection with avian Influenza A(H7N9) 

	C (11)
	Influenza (H1N1), Mumps, Rubella, Acute Hemorrhagic Conjunctivitis, Leprosy, Typhus, Kala-azar, Echinococcosis, Filariasis, Other infectious Diarrhea, HFMD


*Note: Should be reported within 2 hours after diagnosis, others are within 24 hours
Table 2 Early warning methods and diseases in CIDARS

	Aberration detection methods
	Diseases

	Fixed-threshold detection method


	15 infectious diseases: Plague, Cholera, Severe Acute Respiratory Syndrome, Polio, Human Infection with Highly Pathogenic Avian Influenza Virus, Pulmonary Anthrax, Diphtheria, Filariasis, Unexplained Pneumonia, Human infection with avian Influenza A(H7N9), Ebola hemorrhagic fever, Measles, Hand Foot and Mouth Disease (severe and death), Malaria, Acute schistosomiasis

	Temporal model

(1) moving percentile method (MPM)
	16 infectious diseases: Hepatitis A, Hepatitis E, Epidemic Hemorrhagic Fever, Japanese Encephalitis, Dengue, Bacillary and Amoebic Dysentery, Typhoid and Paratyphoid, Meningococcal Meningitis, Scarlet Fever, Leptospirosis, Influenza, Mumps, Rubella, Acute Hemorrhagic Conjunctivitis, Epidemic and Endemic Typhus, and other infectious diarrhea in addition to Cholera, Bacillary and Amoebic Dysentery, Typhoid and Paratyphoid

	(2) C3 algorithm
	Hand Foot and Mouth Disease

	(3) Aggregation Method 
	Malaria


Table 3 No. of cases and deaths of notifiable diseases in China, 2012-2014
	Diseases
	2014
	2013
	2012

	
	No. of cases
	No. of deaths
	No. of cases
	No. of deaths
	No. of cases
	No. of deaths

	Plague
	3
	3
	0
	0
	1
	1

	Cholera
	24
	0
	53
	1
	75
	0

	SARS
	0
	0
	0
	0
	0
	0

	AIDS
	45145
	12030
	42286
	11437
	41929
	11575

	Hepatitis
	1223021
	515
	1251872
	739
	1380800
	747

	Poliomyelitis
	0
	0
	0
	0
	0
	0

	Human Infection of HPAI
	3
	1
	2
	2
	1
	1

	Measles
	52628
	28
	27646
	24
	6183
	8

	Epidemic hemorrhagic fever
	11522
	79
	12810
	109
	13308
	104

	Rabies
	924
	854
	1172
	1128
	1425
	1361

	Japanese Encephalitis
	858
	29
	2178
	64
	1763
	59

	Dengue
	46864
	6
	4663
	0
	575
	0

	Anthrax
	248
	3
	193
	1
	237
	1

	Bacillary & Amebic Dysentery
	153585
	4
	188669
	13
	207429
	13

	TB
	889381
	2240
	904434
	2576
	951508
	2662

	Typhoid Fever
	13768
	0
	14136
	3
	11998
	3

	Meningococcal Meningitis
	170
	12
	213
	21
	195
	24

	Pertussis
	3408
	2
	1712
	0
	2183
	1

	Diphtheria
	0
	0
	0
	0
	0
	0

	Neonatal tetanus
	426
	15
	492
	45
	656
	51

	Scarlet Fever
	54247
	0
	34207
	2
	46459
	2

	Brucellosis
	57222
	2
	43486
	0
	39515
	1

	Gonorrhea
	95473
	2
	99659
	1
	91853
	1

	Syphilis
	419091
	69
	406772
	69
	410074
	79

	Leptospirosis
	498
	6
	353
	5
	440
	5

	Schistosomiasis
	4212
	0
	5699
	1
	4802
	4

	Malaria
	2921
	24
	3896
	20
	2451
	15

	Human infection with avian Influenza A(H7N9)
	330
	135
	19
	1
	0
	0

	Influenza
	215533
	43
	129873
	14
	122140
	4

	Mumps
	187500
	1
	327759
	1
	479518
	0

	Rubella
	11793
	0
	17580
	0
	40156
	1

	Acute Hemorrhagic Conjunctivitis
	41514
	0
	36387
	0
	32333
	0

	Leprosy
	349
	0
	402
	2
	430
	3

	Typhus
	1670
	1
	1989
	0
	2102
	0

	Kala-azar
	291
	1
	158
	1
	218
	1

	Echinococcosis
	3363
	0
	3841
	1
	3234
	1

	Filariasis
	0
	0
	0
	0
	0
	0

	Other infectious Diarrhea
	867545
	23
	1012589
	20
	885678
	17

	HFMD
	2778861
	501
	1828377
	252
	2168737
	567

	Total
	7184391
	16629
	6416418
	16592
	6951478
	17315


Table 4 Top 10 of NO. of infectious diseases events in China, 2012-2014
	Rank
	2014
	
	2013
	
	2012

	
	Disease
	No. of events
	
	Disease
	No. of events
	
	Disease
	No.of events

	1
	Chickenpox
	209
	
	Chickenpox
	228
	
	Mumps
	305

	2
	HFMD
	162
	
	Mumps
	172
	
	HFMD
	208

	3
	Influenza
	91
	
	HFMD
	76
	
	Chickenpox
	190

	4
	Mumps
	79
	
	Influenza
	50
	
	Influenza
	66

	5
	Other infectious Diarrhea
	46
	
	Cholera
	39
	
	Rubella
	53

	6
	Dengue Fever
	39
	
	Human infection with avian Influenza A(H1N1)
	38
	
	Cholera
	45

	7
	Cholera
	22
	
	Other infectious Diarrhea
	26
	
	Other infectious Diarrhea
	15

	8
	Acute Hemorrhagic Conjunctivitis
	18
	
	Rubella
	25
	
	Japanese Encephalitis
	14

	9
	Measles
	11
	
	Dengue Fever
	19
	
	Bacillary Dysentery
	10

	10
	Rubella
	11
	
	Bacillary Dysentery
	19
	
	Hepatitis A
	8


Table 5 Signals response results of fixed-value detection method in CIDARS, 2012-2014

	Diseases
	No. of signals
	
	Response rate (%)
	
	
	Reponses time

[h, Median（P25-P75）]

	
	2014
	2013
	2012
	
	2014
	2013
	2012
	
	2014
	2013
	2012

	Measles
	129220
	88516
	88516
	
	99.10
	99.35
	98.63
	
	1.0(0.2-5.6)
	0.8(0.2,4.4)
	0.9(0.2,5.9)

	HFMD (severe and death)
	27167
	11603
	23526
	
	99.79
	99.78
	99.07
	
	0.9(0.2-4.1)
	0.7(0.2,3.6)
	0.7(0.2,3.4)

	Malariac
	5500
	6953
	2054
	
	99.02
	99.11
	97.76
	
	0.8(0.1-4.9)
	0.8(0.2,3.6)
	1.0(0.2,5.7)

	Human infection with avian Influenza A(H7N9)d
	436
	183
	-
	
	99.77
	99.45
	-
	
	0.6(0.2-6.0)
	0.5(0.1,3.6)
	-

	Unexplained Pneumonia
	336
	354
	208
	
	98.81
	98.30
	97.60
	
	0.7(0.3-2.4)
	0.5(0.2,1.5)
	0.6(0.3,2.3)

	Filariasis
	238
	294
	292
	
	99.16
	99.66
	97.26
	
	0.9(0.2-5.6)
	0.8(0.3,3.7)
	0.7(0.3,6.1)

	Cholera
	208
	235
	280
	
	98.56
	99.57
	98.18
	
	0.5(0.2-1.2)
	0.5(0.2,1.6)
	0.4(0.2,1.2)

	Ebola hemorrhagic fever e
	168
	-
	-
	
	100
	-
	-
	
	1.7(0.3-9.1)
	-
	-

	Pulmonary Anthrax
	97
	88
	98
	
	97.94
	97.96
	97.73
	
	1.3(0.4-14.5)
	0.6(0.3,2.4)
	0.5(0.3,2.0)

	Human Infection with Highly Pathogenic Avian Influenza Virus
	96
	67
	52
	
	100
	98.08
	98.51
	
	0.5(0.2-1.3)
	0.6(0.2,4.9)
	0.5(0.3,2.7)

	Polio
	71
	188
	186
	
	97.18
	98.40
	99.46
	
	0.6(0.2-2.7)
	0.6(0.2,2.1)
	0.5(0.2,4.4)

	Acute schistosomiasisf
	42
	34
	26
	
	100
	100
	100
	
	0.9(0.5-8.7)
	0.9(0.2,7.5)
	1.1(0.3,7.6)

	Diphtheria
	37
	32
	27
	
	100
	100
	100
	
	1.5(0.4-5.7)
	0.7(0.4,10.3)
	1.5(0.4,14.1)

	Severe Acute Respiratory Syndrome
	21
	11
	20
	
	95.24
	100
	100
	
	0.5(0.1-2.2)
	0.9(0.5,1.1)
	0.3(0.2,0.6)

	Plague
	12
	12
	10
	
	100
	100
	90.00
	
	1.8(0.4-3.7)
	0.6(0.3,6.3)
	1.4(0.4,5.1)

	Total
	163649
	109582
	69569
	
	99.21
	98.75
	99.37
	
	1.0(0.2-5.3)
	0.7(0.2,4.2)
	0.8(0.2,4.9)


Note: c Adopted in August, 2012, dAdopted in April, 2013, eAdopted in August, 2014, fAdopted in October August, 2012

Table 6 Signals response results of temporal aberration detection methods in CIDARS, 2012-2014
	Diseases
	No. of signals
	
	Response rate (%)
	
	Reponses time

[h, Median（P25-P75）]

	
	2014
	2013
	2012
	
	2014
	2013
	2012
	
	2014
	2013
	2012

	HFMD
	77466
	58352
	64429
	
	99.50
	99.64
	99.33 
	
	1.0(0.5-2.5)
	0.9(0.4,2.2)
	1.0(0.5,2.7)

	other infectious diarrhea
	60413
	70370
	67720
	
	99.32
	99.39
	99.15
	
	1.1(0.5-3.1)
	1.0(0.5,2.6)
	1.0(0.4,2.8)

	Influenza
	22939
	16333
	16599
	
	99.00
	98.81 
	98.99 
	
	1.1(0.5-3.1)
	1.0(0.5,2.8)
	1.1(0.5,2.9)

	Mumps
	19622
	37164
	57498
	
	99.38
	99.16 
	98.45 
	
	1.0(0.5-2.8)
	0.9(0.4,2.4)
	1.0(0.5,3.0)

	Bacillary and Amoebic Dysentery
	17508
	22282
	24155
	
	98.42
	98.88 
	98.35 
	
	1.1(0.5-3.1)
	1.0(0.5,2.8)
	1.2(0.4,2.8)

	Scarlet Fever
	7951
	4469
	7342
	
	99.06
	99.22 
	97.35 
	
	1.1(0.6-3.0)
	1.1(0.5,2.8)
	1.1(0.5,3.0)

	Acute Hemorrhagic Conjunctivitis
	4673
	4855
	4203
	
	99.12
	99.88 
	99.38 
	
	1.1(0.5-3.5)
	0.9(0.4,2.3)
	1.0(0.5,2.8)

	Hepatitis E
	2718
	3056
	3066
	
	99.93
	99.90 
	99.54 
	
	1.0(0.5-2.3)
	0.8(0.4,1.8)
	0.9(0.4,2.4)

	Hepatitis A
	2387
	1949
	2437
	
	97.49
	97.54 
	98.31 
	
	2.6(0.9-13.3)
	2.1(0.7,11.3)
	1.7(0.7,7.0)

	Typhoid and Paratyphoid
	1827
	2025
	1693
	
	99.56
	99.06 
	99.76 
	
	1.2(0.6-3.3)
	1.1(0.5,3.1)
	1.1(0.5,2.8)

	Rubella
	1577
	1951
	5127
	
	99.87
	99.08 
	98.69 
	
	1.2(0.6-3.3)
	0.9(0.5,2.5)
	1.1(0.5,3.1)

	Epidemic Hemorrhagic Fever
	1560
	2033
	2034
	
	99.29
	99.46 
	99.51 
	
	0.9(0.5-2.7)
	0.8(0.4,2.0)
	0.8(0.4,2.2)

	Dengue
	747
	237
	89
	
	98.13
	95.73 
	100.00 
	
	1.6(0.9-7.3)
	2.0(0.9,8.3)
	0.9(0.7,1.9)

	Malaria
	747
	1344
	404
	
	99.20
	99.55 
	98.43 
	
	1.9(0.6-7.7)
	0.7(0.3,1.7)
	0.7(0.3,1.6)

	Japanese Encephalitis
	539
	1063
	849
	
	99.07
	99.62 
	98.82 
	
	1.0(0.5-3.9)
	0.9(0.5,2.4)
	1.0(0.5,2.8)

	Epidemic and Endemic Typhus
	177
	193
	217
	
	100
	95.85 
	97.22 
	
	1.3(0.5-7.5)
	1.0(0.4,73.9)
	0.9(0.4,3.1)

	Leptospirosis
	40
	48
	40
	
	100
	100.00 
	100.00 
	
	0.9(0.5-1.9)
	2.0(0.9,8.3)
	0.9(0.7,1.9)

	Meningococcal Meningitis
	38
	53
	36
	
	100
	98.11 
	100.00 
	
	2.7(1.5-7.2)
	2.6(0.8,26.1)
	1.7(0.5,4.1)

	Total
	222929
	227777
	257938
	
	99.26
	99.31
	98.90
	
	1.1(0.5-2.9)
	1.0(0.5,2.6)
	1.0(0.5,2.9)


