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Data resource basics

Origins of data source

As the nation with the largest population of >17 million
newborns annually," China always places maternal and
child health on its priority research agenda.” During the
past decades, substantial interventional works have led to
a large reduction in maternal and infant mortality.®*
With the introduction of a national goal of Healthy
China 2030,°

expanded to the improvement of overall health, such as

the research paradigm has now shifted and

reduction of newborn and infant malformations, and low-
ering of serious pregnancy-related complications. This
paradigm shift is particularly relevant to address new
challenges for advanced-age mothers since the implemen-
tation of China’s two-child policy.® Such challenges in-
clude the necessity to answer policy-relevant questions in
a timely manner, the limited resources available to deal
with rare but serious adverse birth events, and the lack of
scientific evidence to causally determine the relationship

between pre-pregnancy exposures and long-term health
outcomes.

The advancement of digital technology in the past de-
cade has enabled electronic collection and storage of
healthcare data in China.”® The Health
Commission has also enforced the capturing of healthcare

National

data for women and children, such as maternal death,
under-5 mortality and birth defects.” Xiamen, a sub-
provincial city of >4 million residents, is unique in the gov-
ernance of healthcare data in China. Through a central co-
ordination system, electronic health records are centrally
collected from primary to tertiary care institutions within
the region, whereby the same electronic health records sys-
tem is adopted across all primary care institutions, and a
unique pregnancy registry has been established. It is thus
feasible to utilize such integrated data sources to generate
trustworthy evidence on pregnancy and child care, span-
ning several years before and after pregnancy, and provid-
their

ing valuable information about mothers and

offspring. In this data source profile, we report our efforts
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Key Features

* REPRESENT is the first population-based, long-term follow-up database of pregnant women and their offspring in
China that can capture information on a diversity of exposures before pregnancy as well as long-term outcomes for
both mothers and infants, in addition to tracking data during gestation and delivery.

* In the past 11 years (January 2008 to March 2019), REPRESENT has accumulated data concerning 766 194 pregnan-

cies and 765 746 newborns, with over 800 variables being documented from four healthcare data platforms in

Xiamen, a sub-provincial city in southeast China that has 4.11 million residents.

REPRESENT was primarily built upon the Maternal and Child Health Management Platform, a pregnancy registry

which stores healthcare data—including antenatal care, delivery care, postpartum follow-up and childhood follow-

up—from pregnant women and their offspring across all maternity departments in Xiamen.

* By using a unique identifier, REPRESENT linked the pregnancy registry with three other healthcare data platforms,
which store healthcare data from 15 tertiary and 2 secondary hospitals, 39 primary healthcare facilities and 272 (of
the 281) health stations in the city. The scope of the database spans from pre-pregnancy exposures to post-delivery
information about health care and outcomes for mothers, and the follow-up for offspring may cover adolescence and
adulthood.

* Research institutions can apply to access the registry data by submitting a formal study protocol, subject to the ap-
proval by Xiamen Health and Medical Big Data Center and Chinese Evidence-based Medicine Center (http:/www.

xmyys.com.cn/news_info_204.html). Ethical review and research registration are mandatory for all studies.

to develop the Xiamen registry of pregnant women and
offspring (REPRESENT) that links four major healthcare
data platforms in the region.

Coverage and context

Xiamen is a coastal city located in southeast China, with a
subtropical monsoon climate at an average annual temper-
ature of 21°C. The sub-provincial city is economically ad-
ministered by the central government of China, and the
total population of permanent residents is 4.11 million.
The city comprises 6 administrative districts, 38 sub-
district units, 364 residential communities and 147 vil-
lages. Xiamen currently maintains 15 tertiary hospitals
(defined as those with >500 beds), 2 secondary hospitals
(between 100 and 499 beds), 39 primary healthcare facili-
ties and 281 health stations (Figure 1).

Since 2006, the government of Xiamen has developed
four major healthcare data platforms (Figure 2): (i)
Residents Healthcare Management Platform, which inte-
grates data from the other three platforms and serves for
making appointments and checking electronic health files
by residents (Supplementary Appendix 1A, available as
Supplementary data at IJE online); (ii) Primary Healthcare
Management Platform, which collects healthcare data
from 39 primary healthcare facilities and 272 (of the 281)
health stations (Supplementary Appendix 1B, available as
Supplementary data at IJE online); (iii) Electronic
Healthcare Records (EHR) Platform, which collects EHR

data from 15
(Supplementary Appendix 1C, available as Supplementary
data at IJE online); and (iv) Maternal and Child Health
Management Platform, which collects healthcare data

tertiary and 2 secondary hospitals

from pregnant women and their offspring across all mater-
nity departments in Xiamen.

Xiamen residents are given a healthcare card with a
unique Citizen Health Identification number, linked to
their citizen identity number. They are required to use
the healthcare card for making medical appointments,
either in person at the reception desk of the healthcare
institution or through the Management Platform, which
has computer or mobile portals. The identification
number enables the linking of data across different
platforms.

Xiamen Health Commission holds primary responsibil-
ity for the development and management of the platforms,
data coordination, transfer, uploading and storage, as well
as quality control. The Xiamen Health and Medical Big
Data Center, under the governance of Xiamen Health
Commission, is responsible for technical operation of the
platforms.

The establishment of REPRESENT commenced with
setting up the pregnancy registry, primarily based on the
Maternal and Child Health Management Platform. This
registry was then linked to the three other platforms. Such
data linkage enables longitudinal follow-up of pregnant
women and their offspring. The scope of the database
spans from pre-pregnancy exposures to post-delivery
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Haicang district (37.5)

Xiangan district (37.8)
77 Tongan district (61.1)
I Jimei district (70.0)
I Siming district (101.5)
B Huli district (103.1)

® Tertiay hospital
A Secondary hospital

The location of Xiamen city:
Latitude between 24°23'and 24°54,
Longitude between 117°53" and 118°26'.

Figure 1 Population coverage and location of hospitals at the end of 2018 in Xiamen city. Shading represents the population coverage of permanent
residents in each district (10 000), circles represent the location of tertiary hospitals, and triangles represent the location of secondary hospitals

39 primary care facilities and 272 health stations
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Figure 2 Four major healthcare data platforms in Xiamen. These databases are linked through the Citizen Health Information number (a unique ID).
The REPRESENT registry comprises of data from the four databases, with the Maternal and Child Health Management Platform as the primary data

source

information about health care and outcomes for mothers,
and the follow-up for offspring may cover adolescence and
adulthood. The current database has accumulated 11-year
data ranging from 2008 to 2019, and the ongoing

accumulation of data would enable a great potential for
life-course coverage.

Table 1 summarizes the sample size and duration time
for each data panel and its subset categories. A total of
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Table 1 Sample size and duration time of data panel and subset in the Maternal and Child Health Management Platform

Data set Subset Duration time Numbers Values (no.)
Antenatal care Registration visit Jan 2008-Mar 2019 Number of pregnancies 766 194
Number of mothers 591592
Regularly antenatal visits Jan 2008-Mar 2019 Number of pregnancies 684 339
Number of mothers 535477
Number of repeated visits 4771235
Number of repeated visits per 7 (4-10)
pregnancy (median, Qr_Qy)
Antenatal screening Jan 2008-Mar 2019 Number of records 3266 906
Number of pregnancies 371434
Number of mothers 352754
Delivery care Maternal delivery care Jan 2008-Mar 2019 Number of pregnancies 758237
Number of mothers 529 424
Neonatal delivery care Jan 2008-Mar 2019 Number of newborns 765 746
Number of pregnancies 755 794
Number of mothers 526 050
Postpartum follow-ups Maternal family visit Jan 2014-Mar 2019 Number of records 304 946
Number of pregnancies 229 604
Number of mothers 204 250
Infant family visit Jan 2010-Mar 2019 Number of records 286 994
Number of pregnancies 212739
Number of mothers 140 947
Postpartum 42 days follow-up Jan 2013-Mar 2019 Number of records 171793
Number of pregnancie 169 991
Number of individuals 155 589
Childhood follow-ups Jan 2008-Mar 2019 Number of repeated records 490697
Number of children 828 659

766 194 pregnancies are registered at Maternal and Child
Health Management Platform, including 4 771 235
records of repeated antenatal visits and 3 266 906 records
of antenatal screening. In addition, 758 237 pregnancies in
maternal delivery care and 765 746 newborns in neonatal
delivery care are documented.

Table 2 presents maternal and offspring characteristics
at baseline and key information of the REPRESENT data-
base. The median registrations per year was 55 765 [lower
quartile (Qpy—upper quartile (Qu), 35 020-96 973], and
the average maternal age was 27 (25-30) years. A total of
328 375 (46.29%) pregnancies were multipara and
245 822 (32.49%) deliveries were by caesarean section.

Data collected

Pregnancy registry development

In an effort to protect the health of mothers and offspring,
the National Health Commission of China has imple-
mented rigorous pregnancy management since 2011.'° All
the maternal departments in Xiamen have followed two
guidance documents, issued by the National Health

Commission, to develop the pregnancy registry and con-
duct follow-ups, including Administrative Regulation on
Health Care during Pregnancy and Childbirth and Good
Health Care
Childbirth.'® Thus, pregnancy care in Xiamen follows a

Practice for during Pregnancy and
standard protocol (Figure 3).

After confirmation of conception by ultrasonography, a
pregnant woman is registered at the Maternal and Child
Health Management Platform by each clinician at the first
antenatal visit, and a unique pregnancy registration number
is assigned. The woman is subsequently assessed by a clini-
cian using a maternal risk score, and her pregnancy is catego-
rized as either low risk (without any high-risk characteristics)
or high risk (with any high-risk characteristics)."!

Following the initial assessment, antenatal care for low-
risk pregnancies is conducted at primary or secondary
healthcare facilities until 20 weeks of gestation; if any com-
plication occurs, the woman is transferred to a tertiary hos-
pital. Nuchal translucency examination is conducted at a
tertiary care institution. Commencing at 21 weeks of gesta-
tion, all antenatal care and follow-up visits are carried out
at tertiary hospitals until delivery. High-risk pregnancies
are always managed at tertiary hospitals.
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Table 2 Maternal and offspring characteristics at baseline and key information of REPRESENT database

Median (Q;-Qu)?

Missing values (No., %)

Variables Total number (No.)
Number of registrations per year 766 124
Number of deliveries per year 758 147
Maternal age (years) 764 069
Gestational week at registration (weeks) 748 851
Gestational week at delivery (weeks) 765021
Gravidity (times)® 754 571
Maternal height (m) 765 307
Pre-pregnancy body mass index (kg/m?) 702 512
Birthweight (g) 761 962
Length (cm) 765 515
Education level (years) 715 680
Illiterate and semi-illiterate
1-6
7-9
10-12
>12
Unclear
Parity (1, %)° 709 817
Nullipara
Multipara
Current smoking 765909
Yes
No
Current alcohol consumption 765 909
Yes
No
Mode of delivery 756 713
Vaginal delivery
Caesarean section
Multiple gestations 765 746

Singleton
Multiple gestations

55765 (35 020-96 973) 70 (0.01)°

73 904 (52 428-83 671) 150 (0.02)f

7 (25-30) 2125 (0.27)°

3(10-18) 17343 (2.26)°

393 (38.4-40.1)4 725 (0.21)8

2 (1-3) 11623 (1.52)°

1.59 (1.56-1.62) 2416 (0.32)°

20.29 (18.75-22.22) 64 923 (8.47)°

3230 (2970-3500) 3784 (0.50)8

0 (49-50) 231 (0.03)8

N/A 50228 (6.56)°
1718 (0.24)¢
17 887 (2.50)¢

(
(
211201 (29.50)¢
157 612 (22.01)¢
320 562 (44.77)¢
6986 (0.98)¢
0 (0-1) 56 377 (7.36)
381 442 (53.74)¢
328 375 (46.29)¢
N/A 285 (0.04)¢
2424 (0.32)¢
763 485 (99.68)¢
N/A 285 (0.04)¢
474 (0.06)¢
765 435 (99.94)¢
N/A 1524 (0.20)f
510 891 (67.51)¢
245 822 (32.49)¢
N/A 0 (0.00)f
745915 (97.41)¢
19 831 (2.59)¢

2Qy, lower quartile; Q,, upper quartile; N/A, not applicable.

bGravidity refers to the number of pregnancies, including current and past pregnancies, no matter whether the pregnancies were interrupted or resulted in a live

birth.

Parity refers to the number of deliveries of a fetus at or after 24th gestational weeks, regardless of live birth or stillbirth. Nullipara indicates that a woman has

no birth history, and multipara means a woman had more than one birth.
4No. (%).

“The number of pregnancies in antenatal care (766 194) is the denominator.

The number of pregnancies in maternal delivery care (758 237) is the denominator.

#The number of newborns in neonatal delivery care (765 746) is the denominator.

Typically, pregnant women undertake antenatal visits
every 4 weeks during the first and second trimesters. From
the third trimester (i.e. after 28 gestational weeks), the in-
terval of antenatal visits is usually 1-2 weeks depending on
the condition of pregnancy. As required by the Health
Commission, information about all the visits are strictly
documented by clinicians and stored in the Maternal and
Child Health Management Platform in a timely manner.

After delivery, maternal family visits by primary health
workers occur at 5 days and infant family visits at 30 days,
as well as maternal examinations at 42 days at qualified

maternity departments. For women and infants with comor-
bidities, additional family visits may be conducted. The in-
fant family visit at 30 days after delivery has been effective in
Xiamen since 2010, whereas maternal family visits at 5 days
after delivery began in 2014. The maternal examination at
42 days was initiated in 2013 on a voluntary basis.
Following the consistent and recommended follow-up
workflow from conception to postpartum (Figure 3), the
pregnancy registry was developed based on the Maternal
and Child Health Management Platform. This platform
has been effectively used for managing maternal and child
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qualified institutions and
kindergartens
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Once a year between 3 and 6 vears

Childhood follow-up

data panel

Figure 3 Standard protocol of pregnancy care pattern in Xiamen

health across all healthcare institutions in Xiamen
(accessed by attending clinicians through a fixed internal
portal), which documents information and events about
pregnant women from registration at their first trimester to
postpartum, and includes childhood follow-up records. A
birth certificate linking parental information is also auto-
matically generated from this system. Attending clinicians
report their assessment by completing specific forms of the
platform, while pregnant women can also review their
health reports through this system, as well as making
appointments or booking a maternity bed.

Currently, the pregnancy registry consists of four data

panels, namely, antenatal care, delivery care, postpartum

follow-up and childhood follow-up (Table 3). Of those,
the antenatal care panel is concerned with registration
visit, regular antenatal visits and antenatal screening. The
delivery care panel comprises maternal and neonatal deliv-
ery records, where pregnancy termination outcomes and
birth defects are separately documented. Any pregnancy
loss, including abortion, induced labor, stillbirth/fetal
death and the reasons for termination of pregnancy that
occurred after the first antenatal visit, is recorded into a
separate sheet by clinicians. The postpartum follow-up
panel includes maternal family visits at 5 days after deliv-
ery and infant family visits at 30 days by primary care clini-
cians, as well as maternal examination at 42days at
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maternity departments. The childhood follow-up panel is
not part of the pregnancy care and is not conducted at ma-
ternity departments. However, all childhood data are col-
lected through the Maternal and Child Health
Management Platform and linked to the three other panels.
In the first 3 years, the follow-ups are conducted at 1, 3, 6,
8, 12, 18, 24 and 36 months. After 36 months, the follow-
ups are undertaken by primary care physicians annually at
kindergartens until the child is 6 years of age.

Data quality control

Since its inception, Xiamen Health Commission has imple-
mented a rigorous approach to enforce data collection and
quality control. During pregnancy, attending staff (clini-
cians, midwives and nurses) are required to file antenatal
care visits through the Maternal and Child Health
Management Platform. Information is manually entered by
attending staff, except laboratory test data which are auto-
matically uploaded. The original imaging records are saved
locally, but the key diagnostic information is automatically
uploaded to the platform.

After delivery, details on delivery care including mater-
nal and neonatal records are completed electronically by
attending clinicians. Any diagnosed birth defect must be
filed separately. Postpartum follow-ups are completed
according to the pre-specified protocol by attending clini-
cians or general practitioners (GPs).

Linkage with other data platforms

The pregnancy registry offers a core data repository to con-
struct a longitudinal follow-up of pregnancy care and out-
comes from conception to postpartum and newborn
tracking, as well as childhood follow-ups (up to 6 years). To
develop REPRESENT, we linked the pregnancy registry
with three other data platforms to increase data diversity
and the length of follow-up. The current REPRESENT data-
base has accumulated 11-year data (i.e. 2008-2019) and
has the capacity to prolong follow-up with ongoing efforts
of data accumulation from the four databases. As a result,
one would be able to track pregnant women from pre-
conception to a decade or longer after delivery, thus en-
abling long-term follow-up. Specifically, data are available
both for exposures (e.g. historical diseases, medications,
healthcare service and environmental factors) and long-term
healthcare use and outcomes after delivery (Figure 4).
Similarly, the offspring could to be followed up to
adulthood by linking the databases, as each newborn is au-
thorized a Citizen Health Information number at birth,
which is used throughout his or her life. Thus, by linking
databases, the health information of the offspring could be

tracked over a life course (Figure 4). In addition, the off-
spring may be linked to their mothers by the family rela-
tionship record maintained in the Residents Healthcare
Management Platform.

Several identification numbers are stored in the four
Health
Identification, Pregnancy Registration, Birth Certificate

platforms, including numbers for Citizen
number, and other internally used identification numbers
across different institutions (e.g. medical institution num-
ber, inpatient number and outpatient number). We linked
the pregnancy registry with the other platforms primarily
by the Citizen Health Identification. In case of any missing
identification number, approximate string matching is uti-
lized based on other variables such as birth data, address,
delivery date, medical institution number, inpatient num-

ber and outpatient number.

Data extraction, validation, structuring and coding

As the initial step, experienced medical informatics
experts, in consultation with the research team, extracted
data from the Maternal and Child Health Management
Platform to construct the fundamental database (i.e. proto-
type of the pregnancy registry). Because the Maternal and
Child Health Management Platform underwent pilot test-
ing in 2007 (when the unique identification number had
not yet been adopted), the starting date for the pregnancy
registry was January 2008. We randomly selected 1000
cases to validate the consistency of extracted data with raw
data. After this assessment, the data extraction codes were
adjusted, and iterative data extraction processes were per-
formed until all extracted data were 100% complete and
consistent for any given sample.

Most of the variables in the Maternal and Child Health
Management Platform are designed as structured fields.
Common classifications of gestational comorbidities, com-
plications and diagnoses are listed in drop-down menus for
selection by clinicians. Coding strategies for these data was
implemented by experts in medical informatics. According
to the Classification of Codes of Diseases released by
Chinese National Standards Institute (GB/T14396-2016),"*
we retained the original classifications and encoded the
drop-down menu by International Classification of Diseases
10th Revision (ICD-10). For complicated fields presented in
semi-structured format, we refined the elements and catego-
ries existing in these fields, and coded the texts by matching
the subject library of ICD-10 using the text clustering
method. As a result, the disease categories and codes are
standardized. We manually repeated checking the above
process until the consistency rate was >95%. The platform
adopted the National Health Standard Criteria to classify
23 main types of birth defects (WS 377.6-2013),"® and
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Figure 4 Linking pregnancy registry with other data platforms; EHR, Electronic Healthcare Records

Guidelines for reporting complicated and micro malforma-
tion in China Maternal and Child Health Surveillance,'*
China 2019 Congenital Structural Defects Program® and
China 2017 Disease list of Congenital Metabolic Defects
16 were used for identify other birth defects. In ad-
dition, medications were encoded using the National Drugs
Coding Criteria (PYID_5.0)."”

Although the data linkage has been completed and suc-
cessful, the work is still ongoing to transform the semi-

Program,

structured EHR data into more structured records. In par-
ticular, medication history, inpatient diagnoses, surgical
records and inpatient medical services before and after
pregnancy require further refinements. Ultimately, a persis-
tent, structured population-based healthcare database cap-
turing information about pregnant women and their
offspring will be established.

Patient privacy and ethics review

Informed consent is a compulsory process for all the resi-
dents in Xiamen who are registered with a Citizen Health
Identification number (not just pregnant women). At the
registration, the residents or their guardians (typically
children’s parents) should sign informed consent to autho-
rize the development of personal life-course electronic

health files. All medical and healthcare records, which con-
stitute the personal life-course electronic health files, are
stored in the four healthcare management platforms. The
residents can also review the electronic health file online
and revise the authorization about the degree of openness
and permissions.

To protect patient privacy and to ensure data security,
the process of data access, data extraction, data processing
and data analysis was accomplished through a specially al-
located server at Xiamen Health and Medical Big Data
Center (which is not externally accessible). Experienced
software engineers, who manage the platforms, undertake
the primary responsibility for data extraction, whereas re-
search investigators cannot access identification and sensi-
tive patient information without permission from the data
manager. All investigators sign a data confidentiality
agreement before being given data access. The present
study was approved by West China
Ethics Committee (2019-825) and registered at clinical-
trials.gov (NCT04222621).

Hospital’s

Data resource use

We have identified a number of potential uses of the regis-
try. Firstly, REPRESENT has the capacity to address
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important research questions by linking the four major
healthcare data platforms. For instance, one would be able
to determine whether pre-pregnancy exposures (e.g. medi-
cations or vaccines) can impact gestational outcomes (e.g.
hypertensive diseases of pregnancy),'® birth outcomes such

as birth defects,!®*°
)21

maternal outcomes (e.g. postpartum

and even long-term childhood develop-
18,22,23

hemorrhage
ments (e.g. attention deficit hyperactivity disorder).
Similarly, it is feasible to investigate the effect of fetus ex-
posure to subsequent diseases (e.g. childhood cancer)****
and the growth pattern in childhood and adolescence. A
new set of evidence may then be generated to improve
management of pregnant women and their offspring.

Secondly, due to the large population and the high level
of details documented in REPRESENT, there are great op-
portunities to investigate rare conditions. For instance,
given the high caesarean section rate in the past decades,
reducing serious but rare adverse outcomes (e.g. uterus
ruptures)*® becomes an imperative. With sufficient num-
bers of events and adequate information (e.g. antenatal
examinations, nursing records), a prediction model may be
formulated for uterus ruptures, which could enable early
risk assessment and timely interventions. In addition, with
a substantial volume of variables and individuals in
REPRESENT, it is feasible to ascertain causation, which is
another unique feature of this registry. One such example
is a classic regression discontinuity design in which a small
sample is selected from a very narrow interval around
1500 g as a threshold, to estimate the causal effect of inten-
sified medical treatment on 1-year mortality among very
low-birth-weight babies (weighing <1500g).?” A large
number of newborns with birth records and a rich set of
covariates are required for such investigation.

Thirdly, REPRESENT is built on a specific region in
China whereby a tiered healthcare system (i.e. primary-
secondary-tertiary care) has been well developed. Findings
from such populations are pertinent for enhancing health-
care policy in China. In particular, one may assess the in-
fluence of behaviors and incentives of the childbearing
population, as a result of the two-child policy and changes
in socio-economic status.*®**” Therefore, it has the capacity
to assess the operational efficiency of the tiered healthcare
system, and develop policy recommendations regarding re-
source allocation and referral pathways.

Fourthly, REPRESENT has documented a high level of
details about healthcare conditions and resources use dur-
ing the life course in a population-level setting. Causations
for adverse pregnancy outcomes are often not established
due to data inadequacy, especially when assessing the
effects of healthcare services. An example is the apparent
association between peri-conceptional or pregnancy expo-
sure to human papillomavirus (HPV) vaccination and the

risk of adverse perinatal outcomes.>® Historically it is diffi-
cult to acquire accurate records of HPV vaccination and
perinatal outcomes, such as spontaneous abortion and
birth defects. In contrast, our new database offers a unique
opportunity to bridge this methodological gap and the
findings may be potentially generalizable to other preg-
nancy populations in China.

Finally, REPRESENT permits comparisons about the
care pattern and outcomes among populations in China
and other countries.’'** In summary, given the large vol-
ume of newborns each year in China, we believe that the
resulting evidence would have important implications for
changing practice and policy.

Strengths and weaknesses

REPRESENT has several advantages. First of all, it is the
first population-based, long-term follow-up registry of
pregnant women and their offspring in China. By linking
four major healthcare data platforms, one can capture in-
formation on a diversity of exposures before pregnancy as
well as long-term outcomes for both mothers and infants,
in addition to tracking data during gestation and delivery,
which provides the chance to explore the causality between
exposure before and during pregnancy (e.g. medication us-
age) and short- and long-term outcomes.

Second, one may access a large and comprehensive list
of healthcare information spanning from gestation to post-
partum and childhood follow-ups, which not only covers
pregnancy information at each maternity department in
Xiamen, but also includes a complete set of information
about diagnoses, descriptions, medical histories, medica-
tion usage, physical examinations, laboratory tests and im-
aging
workflow and formats. The data volume is substantial

results documented according to consistent
with over 800 variables being documented. In the past
11 years (January 2008 to March 2019) REPRESENT has
accumulated data concerning 766 194 pregnancies and
765 746 newborns.

Third, the quality of data is assured because of the pol-
icy for unified data collection implemented by the Health
Commission, particularly data collected via the Maternal
and Child Health Management Platform, which represents
the foundation for the pregnancy registry. Furthermore,
medical history, gestational history, medication usage,
family history and family relationships can be exactly
extracted and analyzed from four data platforms, which
avoids possible recall bias from the common Pregnancy
Registry.

It also has several potential weaknesses. A limitation of
REPRESENT is the lack of national representation, espe-
cially in view of the socio-economic and cultural disparities
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between eastern and western China, and the epidemiologi-
cal characteristics of the Xiamen population may differ
from other regions. To overcome this shortcoming, it is
our intention to develop a common data platform that
links databases across regions in China by forging a collab-
orative network of partnership institutions in the future.
Secondly, live birth bias may be present in our database, as
certain early pregnancy losses (e.g. pregnancy loss before
clinical pregnancy and early miscarriage before registra-
tion) are less likely to be recorded. In our database, a sepa-
rate sheet about pregnancy termination outcomes was
available, which can document any pregnancy loss by clini-
cians, including abortion, induced labor, stillbirth/fetal
death and the reasons for termination of pregnancy, occur-
ring after the first antenatal visit. Adjusting the risk factors
that both influence pregnancy losses and the outcomes of
interest during the statistical analysis may mitigate the
magnitude of live birth bias. In addition, other forms of se-
lection biases, such as survivor bias and indication bias,
may be present when using the database. However, given
its nature as a population-based database and the compre-
hensiveness of variables documented, this database may of-
fer the best available data source for this population in
China.

Data resource access

The Chinese Evidence-based Medicine Center, affiliated
with West China Hospital, Sichuan University, is responsi-
ble for developing REPRESENT. Both the Chinese
Evidence-based Medicine Center and Xiamen Health and
Medical Big Data Center are jointly responsible for grant-
ing the use of the registry data. Research institutions can
apply to access the registry data by submitting a formal
study protocol, subject to approval by the Xiamen Health
and Medical Big Data Center and the Chinese Evidence-
based Medicine Center. Ethical review and research regis-
tration are mandatory for all studies. Research institutions
can apply for access to the registry data by submitting a
formal study protocol, subject to approval by Xiamen
Health and Medical Big Data Center and Chinese
Evidence-based Medicine Center (http://www.xmyys.com.
cn/news_info_204.html).

Supplementary data

Supplementary data are available at IJE online.
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