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Immunization Information Systems (IIS) are computerized population-based systems with individual-
level vaccination-related information used to help ensure protection from vaccine preventable diseases.
The Chinese Center for Diseases Control and Prevention (China CDC) conducted a survey of the 32 main-
land China provincial CDCs to determine IIS coverage and implementation of key functions: individual
vaccination records, vaccine management, cold-chain management, and school entry vaccination status
verification. Twenty-seven IISs collectively managed 252 million immunization records, 43.8% for chil-
dren under 6 years; 20 could exchange records with other IISs. The within-province duplicate-record rate
varied from 0.3% to 4.0%, but compared with National Statistical Bureau’s census estimates, 138.0% of
births from 2012 to 2017 were represented in the IISs, implying significant across-province record dupli-
cation. China CDC should consider developing a national-level IIS center for data exchange and analysis.

� 2019 Elsevier Ltd. All rights reserved.
1. Introduction Vaccination data are entered by nurses through client applica-
Immunization Information Systems (IIS) are confidential, com-
puterized population based-systems that collect and manage vac-
cination information [1]. IISs can help ensure that individuals are
vaccinated and can estimate vaccination coverage at population
levels to guide immunization programs [2]. IISs can provide
denominators for vaccine safety and effectiveness evaluation, and
provide useful information to public health authorities, vaccine
providers, and vaccine recipients [3].

China’s annual birth cohort of 16 million requires administra-
tion of over 500 million vaccine doses annually [4]. A two-child
per family policy replaced the one-child policy in 2016, increasing
the birth rate: 12.95‰ in 2016 compared with 12.07‰ in 2015 [5].
Provincial CDCs started developing IISs in 2004 [6]. Most IISs use a
clinic-based client application and a web-based management plat-
form in the provincial CDC. Client application functions include
vaccination record-keeping and forecast-based appointment man-
agement. Providers in clinics have access to searching and statisti-
cal analyses. Web-based platforms used in county, prefecture, and
provincial CDCs enable exchange of data, including vaccination
data on the floating (migrant) population. Most CDC web-based
platforms have vaccine management functions for cold chain,
delivery, and storage, including inventory and shipping transac-
tions and make and model of refrigerator.
tion software. Children have unique identifiers allocated by the cli-
ent software, consisting of an 18-digit number: a 10-digit clinic
identifier, 4-digit number for the birth year, and a 4-digit serial
number. This identifier is used nationally throughout the IIS sys-
tems. Information stored in the client application is uploaded to
the web-based management platform in real time or periodically.

In 2017, we surveyed provinces on the functional status of their
IIS and obtained analyses of provincial IIS records of children born
between 2012 and 2017 for assessment of duplicate records. The
survey included 32 CDCs (including Xinjiang Corps, but not includ-
ing Taiwan, Hong Kong, and Macao); all responded. Core functions
of IIS included vaccination record keeping, vaccine management,
cold-chain management, and school entry immunization status
verification. We determined the number of children’s records
uploaded to the provincial platform and assessed duplicate record
rates. Duplicate records were determined using name, birth date,
and birth place; mother’s name and phone number were used as
supplementary information for de-duplication when necessary.
We used census-based total population and birth rates to estimate
birth cohort sizes, which served as denominators for assessing
inter-provincial duplicate record rates.
2. Results

At the end of 2017, 27 provincial CDCs operated IISs and two are
developing IISs. All operating IISs function as individual-level
immunization registries, recording personal-identifying and vacci-
nation information, serving as an official medical record. Eighteen
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IISs had vaccine management functions, 14 had cold-chain man-
agement functions, and 13 conducted school entry vaccination
record checks. Twenty IISs were able to exchange individual-level
vaccination data, 13 exchanged vaccine management information,
18 contained birth hospital vaccinations, and 6 exchanged data
with other electronic health records (Fig. 1).

The 27 IISs managed 252 million individuals’ immunization
records, of which 43.8% were of children under 6 years. Among
these, 2.4% were within-province duplicates: 4.0% in eastern pro-
vinces, 0.3% middle, and 2.5% western. Using National Statistical
Bureau denominators, 138.0% of births between 2012 and 2017
were captured in the IISs (Fig. 2).
3. Discussion

This survey provides information on IIS implement and system
functionalities in mainland China. Most provinces have an IIS cap-
able of managing 4 core functions: official record keeping, immu-
nization status verification for school entry, and management of
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vaccines and cold-chain. Some IISs were able to exchange data
on vaccine management, birth hospital, and electronic medical
records. The IISs were managing 252 million individuals’ vaccina-
tion records.

In 1978, China established the Expanded Program on Immu-
nization (EPI), which currently includes 14 vaccines against 15 vac-
cine preventable diseases [7]. Originally, doses-administered data
were reported monthly from clinics to county CDCs, which
reported aggregate data to municipal, provincial, and national
CDCs for estimating vaccination coverage [8]. This paper-based
data collection method was inefficient and had significant limita-
tions, including a lack of information about manufacture and vac-
cine lot and an inability to conduct fine-grained coverage
assessments. IISs were viewed as an advanced way to manage
the national immunization program with near-real-time data
availability.

The 27 functioning IISs are able to provide numerators for vac-
cination coverage estimation, making it possible to identify areas
with low vaccine uptake. Zhejiang provincial IIS, as an example,
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recorded vaccination data on more than 3 million children, 40.7%
of which were migrant children [6]. This IIS showed that vaccina-
tion coverage of infants exceeded 90%, but coverage >12 months
was lower and varied by municipality.

We obtained information on duplicate records, an important
data quality indicator [9]. China has several migration patterns –
within village, county, prefecture, province, and across provinces.
All vaccination occurs in clinics managed by county governments,
and record duplication could happen at any level. We found an
average of 3% duplicate records within provinces, and that dupli-
cated record rates were higher in the eastern region than the west-
ern region. Since there is no national IIS platform, we could not
calculate an exact number of nation-wide duplicates, but using
census-estimated birth cohorts as denominators, our record-to-
denominator rate was 138%, compared with the United States
lower duplication rate of 106% [9]. Beside of the duplicated cases,
the annual denominators from census projections may be impre-
cise, because the census data, the birth indicators, and/or the
migration data may be outdated [10].

Exchange of information is useful for integration of public
health systems. Half of the IISs could verify vaccination status for
school entry, important for ensuring completion of vaccination
prior to school entry. Linking IIS data with birth hospital data is
an important entryway into the immunization system so that chil-
dren’s vaccinations can be managed by clinics. Based on the Anal-
ysis Report of National Health Services Survey in China, 2013 [11],
China’s hospital delivery rate is 96.3%, indicating that the vast
majority of birth can be captured by hospital obstetrics
departments.

We found that 13 provinces have bidirectional exchange of vac-
cine management and immunization record data. Linking vaccines
distributed to provinces with IIS records may be able to minimize
data entry errors [2]. Vaccine and cold chain management func-
tions facilitate supervision of vaccine supply, including security
of the vaccine. In 2016, the State Council required exploration of
a vaccine traceability system integrated with IISs.

Our findings are subject to limitations. First, self-administered
reports were used in our survey, with potential for response bias.
Second, only a subset of IIS functionality was including in the sur-
vey. Third, individual-level data were not collected by China CDC,
precluding evaluation of nationally-representative immunization
coverage levels. For denominators, we used annual census popula-
tion data and birth rates measure from the National Statistical
Bureau which may be imprecise.

This was the first national-level survey on IIS functionality in
mainland China and will serve as a baseline for assessing progress
in IIS development. Through the survey, it could give a demonstra-
tion on the IIS development in such a populous county and adding
valuable experience for global IIS development. To ensure enroll-
ment of migrant children, minimized duplicated records, and
improve data quality, China should consider developing a national
center for IIS data. China is developing a universal electronic med-
ical record system, which will ultimately include IIS data. Integrat-
ing IIS data with the universal medical record will enable new
functions such as active vaccine safety monitoring.
Brief description

This survey provides information on IIS implement and system
functionalities in mainland China. Most provinces have an IIS cap-
able of managing 4 core functions. Some IISs were able to exchange
data on vaccine management, birth hospital, and electronic medi-
cal records. The IISs were managing 252 million individuals’ vacci-
nation records.
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