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Abstract 

Objective To analyse the epidemiology of measles in China and determine the 
progress made towards the national elimination of the disease. 

Methods We analysed measles surveillance data – on the age, sex, residence 
and vaccination status of each case and the corresponding outcome, dates of onset 
and report and laboratory results – collected between January 2005 and October 2013. 

Findings Between 2005 and October 2013, 596 391 measles cases and 368 
measles-related deaths were reported in China. Annual incidence, in cases per 
100 000 population, decreased from 9.47 in 2008 to 0.46 in 2012 but then rose to more 
than 1.96 in 2013. The number of provinces that reported an annual incidence of less 
than one case per million population increased from one in 2009 to 15 in 2012 but fell 
back to one in 2013. Median case age decreased from 83 months in 2005 to 14 months 
in 2012 and 11 months in January to October 2013. Between 2008 and 2012, the 
incidence of measles in all age groups, including those not targeted for vaccination, 
decreased by at least 93.6%. However, resurgence started in late 2012 and continued 
into 2013. Of the cases reported in January to October 2013, 40% were aged 8 months 
to 6 years. 

Conclusion Although there is evidence of progress towards the elimination of 
measles from China, resurgence in 2013 indicated that many children were still not 
being vaccinated on time. Routine immunization must be strengthened and the 
remaining immunity gaps need to be identified and filled. 
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Introduction 

Measles is a highly infectious disease that causes enormous morbidity and mortality among 

children in many parts of the world. For example, it has been estimated that measles and its 

complications led to the deaths of more than 164 000 children in 2008
1
 and about 139 300 

children in 2010.
2
 

The availability of safe and effective vaccines makes the global elimination of measles 

possible, at least in theory. By 2011, the Region of the Americas of the World Health 

Organization (WHO) had sustained measles elimination status for more than a decade. Four of 

WHO’s other regions have adopted measles elimination targets, while the South-East Asia 

Region has set itself the task of greatly reducing its measles-related mortality – to less than 5% 

of the estimated value for the year 2000 – by 2015.
3,4

 

In 2005, the Regional Committee for WHO’s Western Pacific Region resolved to 

attempt to eliminate measles from the Western Pacific Region by 2012.
5
 In setting this target, 

the Committee defined measles elimination as the absence of endemic measles transmission in 

a defined geographical area for at least 12 months, in the presence of a well performing 

surveillance system.
6
 

China has a mainland population of more than 1.3 billion and an area of 9.6 million km
2
 

and is the largest country in WHO’s Western Pacific Region. Despite substantial efforts to 

eliminate measles from China in recent years, measles virus continues to circulate and cause 

significant morbidity in the country and China accounts for a large proportion of the measles 

cases reported in the Western Pacific Region.
7,8

 The elimination of measles in China is 

therefore critical to achieving the goal of regional measles elimination. 

In 1978, China established the national Expanded Programme on Immunization and 

began to implement a standard schedule for routine immunization that included a dose of 

measles vaccine administered at 8 months of age. A second routine dose of measles vaccine, at 

7 years of age, was recommended in 1986. The 1997 national plan of action for accelerated 

measles control called for measles vaccine coverage of at least 90%. The recommended age for 

a child to receive a second dose of measles vaccine was lowered to between 18 and 24 months 

in 2005.
9
 The mean annual measles incidence reported in China, in cases per 100 000 

population, was 572.0 between 1960 and 1969, 355.3 between 1970 and 1979, 52.9 between 

1980 and 1989, and 7.6 between 1990 and 1999,
10

 and it has remained below 10 since 2000. 
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In 2006, China endorsed the 2006–2012 national action plan for measles elimination. 

Subsequently, the country followed a comprehensive strategy for measles elimination, which 

included immunization, measles surveillance and infection control. Estimated coverage with 

the first dose of a vaccine containing measles virus increased from 80.4% in 2000 to 91.1% in 

2009, while coverage with the second dose of such a vaccine increased from less than 80% 

before 2005 to 84.3% in 2009.
6
 Between 2003 and 2009, 27 of the 31 mainland provinces of 

China conducted unsynchronized province-wide supplementary immunization activities 

against measles, with 185.7 million children targeted.
6
 In September 2010, China conducted 

synchronized nationwide supplementary immunization activities against measles. These 

nationwide activities, which ignored vaccination status, achieved a reported coverage of 

97.52%.
11

 

A national case-based system of measles surveillance with laboratory support has been 

operational in China since 2009. Over the intervening years, the performance indicators for this 

system have steadily improved.
12

 In 2011, the percentage of suspected measles cases 

investigated within 48 hours of reporting (93.30%), the percentage of suspected measles cases 

providing an adequate serum specimen (90.37%) and the percentage of serum specimens with 

laboratory results reported within 7 days of specimen collection (93.85%) exceeded the 

corresponding target values of 80% for each indicator.
13

 

Programmes for the elimination of measles need to be monitored through the analysis of 

surveillance data and performance indicators. We report an epidemiological description of data 

collected in China’s national case-based system of measles surveillance since 2005, and discuss 

the implications of our findings and the next steps needed for the elimination of measles from 

China. 

Methods 

Although measles has been a notifiable disease in China since the 1950s, for many years only 

aggregate data on measles incidence were submitted to the country’s national level. The 

National Measles Surveillance Guidelines that were issued in 1998 recommended that 

case-based measles surveillance be conducted in two selected provinces – Beijing and 

Shanghai. When the Guidelines were updated, in 2003, it was recommended that such 

surveillance should be expanded to cover 18 provinces. In 2005, China began to implement a 

National Notifiable Disease Reporting System that permitted surveillance data to flow from 

hospitals and county-level Centres for Disease Control to the national Centre for Disease 

Control and Prevention, through a web-based computerized reporting system. The System 
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collected information on the age, sex, location of residence, date of onset and occupation of 

each suspected measles case.
7,9

 It was not until 2009 that the Ministry of Health asked that all of 

China’s provinces conduct case-based measles surveillance. In this surveillance, a suspected 

case of measles was defined as any person with fever and rash and one or more of the following 

symptoms: cough, coryza and conjunctivitis. Also in 2009, the Ministry of Health asked that the 

vaccination status and laboratory test results of each suspected measles case and the results of 

any corresponding outbreak investigation be added to the information routinely collected by the 

National Notifiable Disease Reporting System. In the routine examination of a suspected 

measles case in China, a serum specimen is collected, sent to a measles laboratory and tested for 

measles-specific IgM in a commercial enzyme-linked immunosorbent assay. Specimens for the 

isolation of measles virus may also be collected and all of the resulting viral isolates are sent to 

the National Measles Laboratory for genotyping.
14

 

For this report, the case-based measles surveillance data reported to the national Centre 

for Disease Control and Prevention between January 2005 and October 2013 were analysed. In 

line with China’s current national measles surveillance guideline,
15

 which was updated in 2009 

– i.e. before WHO determined that measles cases in the Western Pacific Region can no longer 

be confirmed on clinical grounds alone – in this paper the term “measles case” refers to a case 

confirmed by laboratory testing, epidemiological linkage or clinical criteria. These criteria 

include (i) fever, (ii) a maculopapular rash and (iii) cough, coryza or conjunctivitis. Case 

numbers were counted by date of onset and incidences – expressed as the number of cases per 

100 000 or million population – were calculated using population denominators provided by 

China’s National Bureau of Statistics. 

Results 

Between January 2005 and December 2012, 569 948 measles cases – including 344 

measles-related deaths – were recorded in China. Overall, 59.9% of these cases were in males. 

Annual numbers of cases over the same period ranged from 6183 in 2012 to 131 441 in 2008 – 

representing annual incidences of 0.46 and 9.95 cases per 100 000 population, respectively. 

Only 40.2% of the measles cases reported in this period were laboratory confirmed but the 

percentage of cases that were laboratory confirmed increased from 28.7% in 2005 to 98.3% in 

2012 (Fig. 1, Table 1). 

Although 707 measles outbreaks were recorded between 2009 and 2012, the number, 

size and duration of such outbreaks decreased annually over this period. The number of measles 
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cases reported in the first 10 months of 2013 – 26 443 – was three times the number reported in 

the whole of 2012 (Table 1). 

Measles showed a similar seasonality in each year between 2005 and 2009, with peaks 

in incidence in April and May and troughs in August through October (Fig. 1). The troughs in 

incidence in 2010, 2011 and 2012 were relatively prolonged, from August to December. In 

2012 there was no evidence of a peak in April and May, but incidence towards the end of the 

year was relatively high (Fig. 1). The numbers of cases occurring in November 2012 (556) and 

December 2012 (897) were 288% and 216% higher, respectively, than the corresponding 

values in 2011. In 2013 there was, once again, a seasonal peak in April and May (Fig. 1). 

Between 2005 and 2008, measles was endemic throughout the country. Over this 

four-year period, no province had an annual incidence of less than one case per million 

population and more than 86% of China’s counties reported at least one measles case each year. 

Only one province (Ningxia) reported an annual incidence of at least 100 cases per million 

population in 2009 but the number of such provinces rose to four (Beijing, Hebei, Heilongjiang 

and Tianjin) in 2010 before falling back to one (Tibet) in 2011 and none in 2012. In contrast, 

one province in 2009 (Hainan), three in 2010 (Fujian, Guangxi and Hainan), four in 2011 

(Guangxi, Hainan, Jiangxi and Jilin) and 15 in 2012 reported measles incidences below one 

case per million population. The percentage of China’s counties that reported at least one 

measles case in the year decreased from 90.7% in 2008 to 36.4% in 2012. In the first 10 months 

of 2013, no provinces reported a measles incidence of at least 100 cases per million population 

but only one province (Heilongjiang) reported less than one measles case per million. 

The mean and median ages of the measles cases reported between 2005 and 2012 were 

125 and 52 months (interquartile range, IQR: 11–227), respectively. The median age of a case 

decreased from 83 months (IQR: 13–227) in 2005 to 14 months (IQR: 8–252) in 2012 and just 

11 months in January through October 2013. In each year that we investigated, the age group 

showing the highest incidence of measles was either that of infants younger than 8 months – 

that is, those who were too young to receive a first dose of measles-virus-containing vaccine – 

or infants aged 8 to 23 months – that is, those who were eligible for one or both scheduled doses 

of measles-virus-containing vaccine. The annual incidence of measles in each age group has 

gradually decreased since 2008. Compared with the values for 2008, for example, the annual 

incidences recorded in 2012 were 93.6%, 93.6%, 96.7%, 98.6%, 96.1% and 93.9% lower 

among those aged less than 8 months, 8 to 23 months, 2 to 6 years, 7 to 14 years, 15 to 34 years 

and more than 34 years, respectively. Between 2005 and 2012, the percentage of the year’s 



Publication: Bulletin of the World Health Organization; Type: Research 

Article ID: BLT.13.130195 

Page 6 of 16 

measles cases that occurred in infants aged less than 8 months increased from 11.3% to 24.5% 

and the percentage of the year’s measles cases that occurred in children aged 8 to 23 months 

increased from 19.4% to 33.9%. There were corresponding decreases in the percentages of the 

year’s measles cases recorded among children aged 2 to 6 and 7 to 14 years, which fell from 

21.4% to 11.9% and from 17.4% to just 2.4%, respectively. The percentage of the cases 

reported in the first 10 months of 2013 that occurred in infants aged less than 8 months was 

greater than the corresponding value for the whole of 2012 (31% versus 21%; Fig. 2). 

The annual number of measles-related deaths ranged from 9 in 2012 to 103 in 2008 

(Table 1). There were many more such deaths in the first 10 months of 2013 (n = 24) than in the 

whole of 2012 (n = 9). Of the measles-related deaths that occurred in January through October 

2013, 13 (54.2%), 8 (33.3%) and 3 (12.5%) were among children aged less than 8 months, 8 to 

23 months and 24 to 82 months, respectively. 

Of the 123 159 measles cases that were reported with residence information between 

January 2009 and October 2013, only 9.4% had a record of migrating no more than 3 months 

before they developed a rash but 47.8% were living in a county in which they had not been born 

when their rash developed. The percentage of measles cases with known place of residence that 

were living in a county in which they had not been born when their rash developed increased 

steadily, from 36.8% in 2009 to 57.7% for the first 10 months of 2013. Paediatric cases of 

measles were more likely to have vaccination records than the adult cases (Table 2). Overall, 

31 159 cases aged 8 to 23 months were reported between January 2009 and December 2012. 

Just over half (53%) of these cases were unvaccinated. The corresponding proportion for the 

first 10 months of 2013 was relatively large (72%). Similarly, the proportion of cases aged 2 to 

6 years that were unvaccinated was twice as high for the first 10 months of 2013 as for the 

period from 2009 to 2012 (Table 2). 

Between 2009 and 2012, genotype information was reported via the measles 

surveillance system for just 1324 (1.2%) of the measles cases recorded over the same period. Of 

the genotyped isolates, 1300 (98.2%) were genotype H1, one was D4, one was D8, one was 

D11 and 15 were D9. 

Genotype was also reported for more than 1600 (about 6.2%) of the measles cases 

recorded in the first 10 months of 2013. Of the genotyped isolates made in 2013, 96% were H1, 

2% were D9 and 2% were D8. 
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Discussion 

In 2006, China committed to eliminate measles and implemented strategies to interrupt the 

indigenous transmission of measles virus. Our analysis of measles epidemiology from 2005 to 

2012 showed a steady decrease in the annual incidence of measles in China. However, there 

was a resurgence of measles in 2013, with a seasonal peak in April and May of that year. It 

therefore appears that more effort will be needed to eliminate indigenous transmission of 

measles virus in China. 

The national incidence of measles in China decreased substantially – from 100 cases per 

million population in 2008 to 4.6 cases per million in 2012 – before rebounding to 19.6 per 

million in just the first 10 months of 2013. Similarly, although 15 of China’s 31 mainland 

provinces reported annual incidences of measles below one case per million population in 2012, 

only one province reported such a low incidence in the first 10 months of 2013. By 2011, 

surveillance for measles in China at the national level was meeting most of WHO’s quality 

criteria.
16

 

Since 2008, most of the progress made in the elimination of measles in China has been 

achieved through the concerted efforts of the national Expanded Programme on Immunization, 

often in collaboration with the country’s educational system. The policies followed for measles 

immunization in China have been similar to those used in countries that have successfully 

eliminated measles. For example, China has implemented a two-dose policy of measles 

vaccination for more than 25 years using effective measles vaccines. High coverages have been 

achieved with both measles vaccine doses. Since 2009, for example, the first dose of 

measles-virus-containing vaccine has reached more than 90% of the target population. China 

also conducted province-level supplemental immunization activities with a measles vaccine 

between 2003 and 2009. In 2010, it conducted a very large, nationwide campaign of 

supplemental immunization activities against measles in which more than 100 million children 

were vaccinated in a three-week period. China has also used checks on children entering 

schools and kindergartens to help to ensure that school-age children are – or have been – 

vaccinated against measles. 

Before the implementation of the 2006 measles action plan – as well as in the action 

plan’s early years – several of China’s provinces conducted supplemental immunization 

activities that were designed to stop the transmission of measles virus among children aged 

8 months to 14 years – that is, the age group with the highest incidence of measles. There were 

two such provinces (Guizhou and Xinjiang) in 2004,
17,18

 two (Ningxia and Zhejiang) in 2005,
19
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four (Hainan, Jilin, Qinghai and Tibet) in 2006 and three (Hebei, Shaanxi and four prefectures 

of Sichuan) in 2007.
20

 In the years following these activities, dramatic decreases in the reported 

incidence of measles cases were recorded in each of these provinces. However, these 

province-level activities appeared to have little impact on measles incidence at the national 

level. In 2008, for example, the national incidence of measles was higher than at any other time 

in the past 15 years. Although a coordinated nationwide campaign of measles vaccination was 

considered in 2008, such a campaign was prevented by limitations in the vaccine supply and 

programme capacity and provinces were left to organize their own activities using a variety of 

vaccination strategies.
21

 However, after a fairly large “catch-up” campaign of supplemental 

immunization activities that covered 19 provinces in 2008 and 2009,
22

 there was a clear need 

for a nationwide campaign. The 2010 nationwide campaign – again based on supplemental 

immunization activities – seems to have been largely successful, since it was soon followed by 

relatively low measles incidences. Encouragingly, the decreases seen in measles incidence 

were not restricted to vaccine-targeted children but were also recorded among infants who were 

too young to vaccinate and adults who were also not targeted in the campaign. 

Additional efforts needed 

The resurgence of measles in 2013 occurred primarily among young, unvaccinated children, 

including infants who were too young to have been vaccinated and children of pre-school age 

who had missed one or both of their scheduled vaccinations. Despite the use of strong policies 

and programmes for measles vaccination, the H1 measles genotype continues to circulate in 

almost all of China’s provinces. The H1 genotype is the only indigenous measles genotype in 

China. Since there is no non-human reservoir for measles, the circulation of this genotype 

represents person-to-person transmission that has persisted in China for at least 20 years.
23

 

The elimination of measles in China will require all of the remaining immunity gaps to 

be identified and filled – to the point that transmission of measles virus can no longer be 

sustained. If immunity gaps are to be identified and adequately filled, case investigation and 

outbreak analysis and response may all need to be improved. Measles virus is so highly 

transmissible that it is able to travel along chains of transmission even among relatively well 

vaccinated populations and infect groups of susceptible individuals – especially unvaccinated 

young children.
24

 The resurgence of measles seen among young unvaccinated Chinese children 

in 2013 indicates a weakness in routine immunization that allows some children to miss one or 

both of their scheduled doses of measles vaccine. Such weakness must be eliminated if a further 

resurgence in the next few years is to be avoided and measles is ever to be eliminated in China. 
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The knowledge the routine programme of measles vaccination has weaknesses is 

important. Surveillance and outbreak analysis can provide information about who is acquiring 

measles and about the immunity gaps in target populations. Additional studies are needed to 

identify why, in the routine programme, not all of the eligible children are being vaccinated in a 

timely manner. Are children missing immunization opportunities at health-care encounters? 

Are children who have recently relocated not being identified and enrolled in an immunization 

clinic in a timely manner? Research on health services and health-care seeking may be useful in 

identifying the reasons that some children are missing measles vaccinations. Such studies have 

been found useful in countries that have already eliminated measles by strengthening routine 

immunization
25

 and could well be beneficial in China.
26

 Records-based surveys of vaccine 

coverage may also help to identify any gaps in population immunity and the main risk factors 

for failure to be vaccinated.
27

 

In China, huge numbers of individuals are currently migrating from rural areas to towns 

and cities, largely in search of employment. Children who have moved county since birth – 

including those of individuals who have relocated in this fashion – are less likely to be fully 

vaccinated than local children.
28–31

 Improvements in the identification and location of children 

who are new to an area may permit marked improvements in vaccine coverage. 

In 2013, most of the resurgence seen in measles cases was the result of the susceptibility 

of unvaccinated or incompletely vaccinated children – as has been the experience in some other 

countries.
32,33

 In some of China’s provinces, however, 2013 saw an increasing incidence of 

measles among adults. Although most adults in China are immune to measles, few have records 

of their vaccination status. The resulting general inability to distinguish immune adults from the 

non-immune without testing each individual makes campaigns of adult vaccination against 

measles difficult or inefficient. 

In conclusion, although substantial progress was made in China between 2005 and 2012 

towards the elimination of measles, there was a resurgence of the disease – mostly among 

young, unvaccinated children – in 2013. This resurgence started only two years after a 

nationwide campaign based on supplementary immunization activities and occurred primarily 

among children who became age-eligible for measles vaccination after that campaign. The 

strengthening of routine immunization programmes, so that measles vaccine can be 

administered on time to virtually all age-eligible children, is a challenge that will have to be met 

in order for China to eliminate measles. 
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Table 1. Measles cases, January 2005–October 2013, China 

 
Variable Year 

2005 2006 2007 2008 2009 2010 2011 2012 2013a
 

Measles incidence (per 100 000 population) 9.47 7.62 8.29 9.95 3.95 2.86 0.74 0.46 1.96 

No. of measles cases 123 136 99 602 109 023 131 441 52 461 38 159 9943 6183 26 443 

Laboratory confirmation, % of cases 28.7 29.8 37.2 39.9 56.2 69.7 90.0 98.3 96.3 

Male sex, % of cases 58 59 60 60 61 61 61 59 60 

No. of measles-related deaths 56 35 67 103 37 27 10 9 24 

Measles-related mortality, deaths per million 
population) 

0.042 0.027 0.05 0.077 0.029 0.02 0.007 0.006 0.02 

No. of measles outbreaks reportedb
 – – – – 322 311 63 11 91 

No. of measles cases in outbreaks – – – – 2205 1994 237 28 368 

Median no. of cases per outbreak (range) – – – – 3 (2–203) 3 (2–88) 2 (2–15) 2 (2–5) 2 (2–29) 
Median duration of outbreak, days (range) – – – – 8 (1–114) 8 (1–163) 7 (1–56) 4 (1–13) 8 (1–44) 

ND, no data. 

a
 The data shown for 2013 refer only to the first 10 months of the year. 

b
 In China, a measles outbreak is defined as the occurrence, within a 10-day period, of either at least two confirmed cases in a village, district, school or similar unit, 

or at least five confirmed cases in a township. 
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Table 2. Vaccination histories of measles cases, January 2009–October 2013, China 

 
Month of onset Age group Vaccination status, no. (%) 

No dose of 
MCV 

One dose of 
MCV 

Two or more doses of 
MCV 

Unknown  Total 

Jan 2009–Dec 
2012 

< 8 months 21 972 (100) 0 0 0 21 972 

8–23 months 16 607 (53) 7649 (25) 613 (2) 6290 (20) 31 159 

2–6 years 3931 (26) 3248 (21) 2998 (20) 4975 (33) 15 152 

7–14 years 1121 (17) 1093 (16) 1430 (21) 3148 (46) 6792 

≥ 15 years 7398 (24) 1379 (4) 653 (2) 22 241 (70) 31 671 

All 47 673 (45) 13 585 (13) 5706 (55) 39 782 (37) 106 746 

Jan–Oct 2013 < 8 months 8148 (100) 0 0 0 8148 
8–23 months 5629 (72) 1354 (17) 100 (1) 741 (10) 7824 

2–6 years 1440 (53) 347 (13) 438 (16) 509 (18) 2734 
7–14 years 171 (28) 77 (13) 147 (24) 211 (35) 606 

≥ 15 years 1436 (20) 275 (4) 80 (1) 5340 (75) 7131 

All 16 555 (63) 2081 (8) 768 (3) 7039 (26) 26 443 
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Fig. 1. Monthly numbers of measles cases, January 2005–October 2013, China 
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MCV, measles-virus-containing vaccine. 

a
 The clinical criteria for case confirmation are (i) fever, (ii) a maculopapular rash and (iii) cough, coryza or conjunctivitis. 
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Fig. 2. Yearly numbers of measles cases divided by age group, 2005–2013, 
China 
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Note: The data shown for 2013 refer only to the first 10 months of the year. 


