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ABSTRACT: China’s “three-child policy”, implemented in response to
population aging, has made the protection of maternal and infant health
an urgent priority. In this environmental and medical big-data era, the
Zhejiang Environmental and Birth Health Research Alliance (ZEBRA)
maternity cohort was established with the aim of identifying risk factors
for perinatal morbidity and mortality from the perspectives of both
observational epidemiology and experimental etiology. Compared with
conventional birth cohorts, the inclusion of a maternity cohort allows
greater scope for research and places an emphasis on maternal health. In
particular, it allows us to focus on pregnant women with a history of
pregnancy-related illnesses and those planning to have a second or third
child. There are currently many pressing issues in perinatal health,
including the risk associations between exogenous together with endogenous factors and the occurrence of perinatal abnormalities,
pregnancy complications, and adverse pregnancy outcomes. It is crucial to explore the interaction between environmental exposures
and genetic factors affecting perinatal health if we are to improve it. It is also worthwhile to assess the feasibility of the early stage
prediction of major perinatal abnormalities. We hope to study this in the ZEBRA cohort and also seek nationwide and international
collaborations to establish a multicenter cohort consortium, with the ultimate goal of contributing epidemiological evidence to
literature and providing evidence-based insights for global maternal and child healthcare.
KEYWORDS: cohort profile, prospective maternity cohort, perinatal health, pre-eclampsia, preterm birth, low birth weight,
environmental exposure

■ INTRODUCTION
Before the advent of modern medicine, childbirth carried an
extremely high risk of maternal and perinatal morbidity and
mortality. Fortunately, with advances in prenatal healthcare,
the prevalence of maternal and perinatal adverse events has
significantly decreased. However, gestational hypertension,
postpartum hemorrhage, maternal infection, and other
antepartum complications remain substantial health risks for
pregnant women. Preterm birth, birth asphyxia, and congenital
abnormalities still affect many babies all over the world. Under
these circumstances, there is an urgent need to implement
pragmatic measures to ensure the health of women during and
after pregnancy and of children after birth.
Faced with the challenge of an aging population in China,

the central government has advocated the “three-child policy”
since 2021 to optimize population demographics and
structure.1 This policy stresses the importance of maintaining
optimal maternal health and screening during pregnancy. With

these measures, the incidence of congenital anomalies such as
Down syndrome, neural tube malformation, and congenital
heart disease has been effectively reduced with new-generation
high-sensitivity prenatal screening tools, including the “double-
index method” for investigating cardiac murmurs and trans-
cutaneous oxygen saturation for the timely detection of
congenital heart disease.2 However, other perinatal issues
such as preterm births (approximately 7.8% in China and
approximately 5.9% in Zhejiang, a province in China) are still a
concern.3,4 Preterm labor increases the risks of low birth
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weight,5 immature organ development,6 cerebral palsy,7 and
cognitive impairment.8

Recent literature has highlighted the impacts of environ-
mental exposures such as air pollution,9 proximity to green
spaces,10 and extreme temperatures11 on maternal and child
health. To understand the effects of such exogenous exposures
as well as endogenous physiological factors on maternal and
child health in Zhejiang, our investigators have been recruiting
a comprehensive maternity cohort in this province since 2013.
Recruitment was expanded to neighboring provinces over time,
with the ultimate aim of nationwide coverage. This
collaborative research network was formally named the
“Zhejiang Environmental and Birth Health Research Alliance
(ZEBRA)” in 2022 under the leadership of the Health
Commission of Zhejiang Province. We have been able to
recruit from pregnancies across the provinces from the
electronic medical archiving system, as the cases of in-hospital
births have increased tremendously. Over the past few decades,
the rate of in-hospital births in China has surged from 60.7% in
1996 to 99.7% in recent years.12,13 In Zhejiang, that rate had
already surpassed 99% in 200214 due to a developed healthcare
system, abundant public health resources, presence of
multilevel medical units in townships, and a strong emphasis
on the health of the general population. We were thus able to
recruit a longitudinal cohort with extensive information on
both mothers and babies.
ZEBRA aims to investigate the associations between

endogenous physiological factors and exogenous environ-
mental factors with maternal and child health.15 Zhejiang is
well-suited to lead this pioneering effort for several reasons.
First, it is one of the most socioeconomically developed
provinces in China, with low perinatal and neonatal mortality
rates, allowing for a shift in research focus from individual-level
clinical treatment to population-level risk prevention. Second,
Zhejiang is a leader in cutting-edge interdisciplinary research
with access to resources such as the Alibaba Cloud Intelligence
Laboratory and the DAMO Academy (Academy for Discovery,
Adventure, Momentum, and Outlook), which enable the
storage and efficient cloud computing of vast medical records
and genetic data. Further considerations are detailed in the
Content S1. The first phase of ZEBRA’s research (2022−
2026) focuses on screening risk factors, both endogenous and
exogenous, and exploring the potential of early stage prediction
for various types of perinatal adverse events.

■ RESEARCH QUESTIONS TO ADDRESS
Perinatal complications include a range of maternal conditions
such as gestational diabetes mellitus and pre-eclampsia16,17 as
well as adverse pregnancy outcomes like stillbirth,18 preterm
birth,19 and low birth weight.20 The pathogenesis of perinatal
complications is complex and requires further exploration,
making population-based cohort studies critical in this
endeavor. These studies can identify wide-ranging risk factors
that contribute to perinatal complications, such as insufficient
nutrition intake during pregnancy,19,21,22 multiple gesta-
tion,23,24 short interval between pregnancies25 excessive
workload,26 antepartum complications,27 psychological stress
or depression,28,29 and hazardous environmental exposures
(including both exposure to air pollutants and insufficient
exposure to protective environmental factors).20,30−32 The
findings from large cohort studies will have implications for
screening high-risk pregnant women and reducing perinatal

complications, major commitments made by ZEBRA upon its
establishment.
Perinatal health protection necessitates collaborative efforts

from both families and society. The well-being of women and
children is indicative of a civilized society, promoting gender
equality and protection for the vulnerable. ZEBRA seeks to
foster ongoing advancements in clinical obstetric medicine and
public health research and addresses several key scientific
questions as follows:

• First, are endogenous maternal physiological character-
istics and exogenous environmental exposures associated
with the occurrence of various perinatal complications?
Also, can endogenous and exogenous risk factors interact
to alter their impact on maternal and neonatal health?

• Second, can detectable longitudinal changes in physio-
logical characteristics and biomarkers of pregnant
mothers serve as early indicators of potential perinatal
health?

• Third, is it possible to predict the risks of gestational
complications during the middle or even early stages of
pregnancy using routine clinical tests? Additionally, is it
feasible to achieve rapid risk prediction with noninvasive
tests that do not require cumbersome antenatal visits
(e.g., attributes that can be easily collected on a
smartphone), even among under-educated populations?

For a start, ZEBRA will work to establish multicohort
collaboration and share findings within the China Cohort
Consortium (CCC).33 We will assess the validity of our
findings with other Chinese cohorts and study suitable
interventions within the current Chinese economy and culture.
In time, we hope to see whether our findings can be
generalized to different populations and environments.

■ COHORT PROFILE IN BRIEF
The ZEBRA Maternity Cohort is an open cohort designed to
recruit pregnant women and follow them throughout
pregnancy until 6 months after delivery, at which point the
follow-up will end if no maternal or neonatal health issues are
observed. All pregnant women who choose to give birth at any
hospitals in cooperation and under the guidance agreement
with Women’s Hospital, Zhejiang University School of
Medicine are approached for inclusion in the ZEBRA
Maternity Cohort, and consent is obtained for those willing
to join the study. Across all 11 hospitals, the same diagnostic
criteria and record-keeping is applied to ensure homogeneity in
information collection and intercenter comparability. On 9
December 2021, the Health Commission of Zhejiang Province
held a Press Conference on the standardization of medical
records, which hopefully will allow us to include all
pregnancies in Zhejiang. We are optimistic that this archiving
standardization will spread to more provinces and that more
records of pregnant women will become eligible for cohort
inclusion in future years.
During the pilot study conducted from 2013 to 2016, 6,275

participants randomly selected from the scanned copy of
handwritten medical documents were analyzed due to the lack
of interactive data archiving techniques (otherwise, all medical
records can be retrieved for cohort recruitment). Since 2017,
Zhejiang has implemented a systematic electronic medical
records system, and as of 31 December 31, 2022, a total of
118,689 pregnant women were enrolled in the ZEBRA
Maternity Cohort (Figure 1). Among all the recruited
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participants, 63,887 (53.8%) underwent a 75 g oral glucose
tolerance test (OGTT) at 24−28 weeks of gestation in
hospitals using the same diagnostic standard. Cohort
participants are mainly from Zhejiang, but with the recent
expansion of research and medical collaboration, currently,
15.2% of the recruited pregnant women are from outside
Zhejiang (Table S1). As ZEBRA is an observational cohort, no
additional tests are required for participation.3 Detailed follow-
up schedules are listed in Content S2.
The sociodemographic characteristics collected include

maternal age at delivery, ethnicity (Han or other minorities),
occupation, educational attainment (graduate or above,
undergraduate, college education, high school or below),
place of residence (urban or rural), medical insurance type
(New Rural Cooperative Medical Scheme, Urban Resident
Basic Medical Insurance, and Urban Employee Basic Medical
Insurance), and history of alcohol consumption and smoking,
as summarized in Table 1.
The electronic medical record system collects a total of over

300 prepregnancy diseases and medical treatment items,
among which 70 items have been empirically recognized to
be associated with reproductive health with prevalence rates
higher than 0.05% (diseases with occurrence rates below 0.05%
are defined as rare diseases and are excluded from gestation-
oriented epidemiological studies). Table 2 provides an
overview of the prevalence rates of the 20 most common
prepregnancy diseases and previous surgeries, while Table 3
lists 22 representative obstetric-relevant diagnoses, including
gestational weight gain, gestational age in days, history of live
birth, stillbirth, miscarriage, menarche age, neonate birth
weight, and Apgar scores at 1 and 5 min. A full list of
prepregnancy and gestational diagnostic items is detailed in
Tables S2 and S3, respectively. A comprehensive array of 60
physiological and biochemical indices were examined during

the parturient period and during OGTT, as outlined in Table
S4. ZEBRA is currently preparing to collect genetic
information from cohort participants for subsequent in-depth
research from epigenetic and etiological perspectives.

■ TRACKING OF EXOGENOUS RISK FACTORS
The establishment of highly spatiotemporal-resolved databases
has enabled the individual-level exposure tracking to air
pollutants, including but not limited to particulate matters (i.e.,
PM2.5),

34,35 nitrogen dioxide,36 and ozone.37−39 We are also
able to track exposure to green space,40 humidity, and extreme
temperatures41 through geospatial projection based on
residential location. Any changes in the residential address
will be updated along the way by trained investigators.
The current major challenge for accurate tracking of

environmental exposures is achieving high temporal resolution
and real-time tracking. Paradigmatic studies widely accept
tracking short-term exposures to daily average precision42 and
long-term tracking to monthly43 or yearly average precision.44

Intraday exposure variations are often not adequately captured,
and a major reason for this is the limited ability of current-
stage portable monitoring technologies in identifying high
temporal-resolution microenvironment and physical activity
changes.45 Additionally, requiring pregnant women to carry
portable devices would impose an additional burden. There-
fore, an important direction for future exploration is the
development of wearable devices integrated with chemical and
optical probes, pedometers, and GPS to enable high-resolution
time-series tracking of close-to-person environmental expo-

Figure 1. Flow diagram of pilot study, baseline recruitment, and
follow-up for the Zhejiang Environmental and Birth Health Research
Alliance (ZEBRA) maternity cohort study. ZEBRA was established in
late 2022 when the design of the Maternity Cohort was completed;
the information collection for newly recruited participants since 2023
is still ongoing, so approximate sample sizes are used to represent
expectations. CNEMC, China National Environmental Monitoring
Centre.

Table 1. Statistics of Sociodemographic Features of ZEBRA
Maternity Cohort Participants, 2013−2022

Feature
Mean (SD) or Count

(%)

Maternal Age at Delivery 30.9 (4.3)
Height (meter) 1.6 (0.1)
Prepregnancy BMI 26.4 (3.1)
Ethnicity (Han) 116,671 (98.3%)
Occupation Office Staff 94,494 (79.6%)

Worker 13,929 (11.7%)
Professional and
Specialist

2,879 (2.4%)

Farmer 1,045 (0.9%)
Medical Staff 364 (0.3%)
Student 157 (0.1%)
Others 5,821 (4.9%)

Education Attainment High School or below 19,109 (16.1%)
College Education 23,263 (19.6%)
Undergraduate 60,175 (50.7%)
Graduate or above 16,142 (13.6%)

Type of Residence Urban 89,227 (75.2%)
Rural 29,462 (24.8%)

Type of Medical
Insurancea

NCMS 8,730 (7.4%)

URBMI 7,450 (6.3%)
UEBMI 102,509 (86.4%)

Alcohol or Smoking
History

112 (0.1%)

aMedical insurance include three types: New Rural Cooperative
Medical Scheme (NCMS) for rural residents, Urban Resident Basic
Medical Insurance (URBMI) for nonemployed urban residents, and
Urban Employee Basic Medical Insurance (UEBMI) for employees.
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sures while simultaneously minimizing the physical burden on
volunteers.
In the future, with the full operation of the Cloud Medicine

platform, we propose to collect behavioral and lifestyle
information such as dietary habits, physical exercise intensity
and frequency, screen exposure, sleeping patterns, and mental
conditions, together with behavioral changes for climate
adaptation, history of medicine, and supplement use through
smartphone applications (further details are provided in
Content S3). For participants willing to provide biological
samples, exposure levels to heavy metals (e.g., Pb and As) and
organic chemical pollutants (e.g., perfluoroalkyl and polyfluor-
oalkyl substances and pesticide residue) will also be
determined from various tissue samples.

■ ENVIRONMENTAL EPIDEMIOLOGICAL FINDINGS
ZEBRA has played a critical role in addressing research gaps
related to screening for risk factors associated with maternal,
perinatal, and neonatal diseases among Chinese females (see
summaries in Content S4).3,15,46−60 Among the long-time
studies, findings in the field of environmental epidemiology
warrant highlighting.
Air pollution has been identified as a critical risk factor for

pregnancy complications such as miscarriage, preterm birth,
and stillbirths as reported in literature.18,61,62 In the pilot study
of ZEBRA with a sampled preterm birth prevalence rate of
5.5%,3 we estimated that the risk of preterm birth would
increase by 13% (95% confidence interval, CI: 3−25%) and
12% (95% CI: 5−19%) with every 10 μg/m3 increased
exposure to PM2.5 and ozone, respectively. Additionally, we
found that low body mass index (BMI), multiple gravidity, and

hypertension in pregnancy (regardless of whether it was
primary or pregnancy-induced) also contributed to the risk of
preterm labor. These findings were further confirmed in our
subsequent comprehensive study with over 100,000 partic-
ipants, yielding more robust statistical results.60 Furthermore,
we discovered synergistic effects of combined risks among air
pollutants, while exposure to green spaces exhibits antagonistic
effects on the hazards of air pollution exposure. The
environmental exposure window also includes the prepreg-
nancy year, indicating the importance of planned conception to
avoid risky environmental exposures at an earlier phase.
ZEBRA also found that maternal gestational diseases can be

associated with environmental exposures to varying degrees.60

Focusing on intrahepatic cholestasis of pregnancy (ICP), the
risk of multisymptomatic ICP, as per strict diagnostic criteria,
is significantly associated with maternal exposure to PM2.5 (RR
= 1.070, 95% CI: 1.012−1.131) and ozone (RR = 1.064, 95%
CI: 1.021−1.108), whereas the associations are comparatively
lower for single-symptom ICP. Additionally, gestational

Table 2. Cases and Prevalence Rates of 20 Representative
Prepregnancy Diseases and History of Surgeriesa

Diseases or Surgeries Cases (Prevalence, %)

Anemia 20,084 (16.9%)
Assisted Reproduction Technology (ART) 8,194 (6.9%)
Uterine Leiomyomas 7,393 (6.2%)
Carrier of Hepatitis B Virus 6,645 (5.6%)
History of Hepatitis B Infection 5,129 (4.3%)
Liver Diseases 2,070 (1.7%)
Cervical Incompetence 1,413 (1.2%)
Hematopathy 1,142 (1.0%)
History of Cervical Surgery 968 (0.8%)
Thrombocytopenia 690 (0.6%)
Cardiac Arrhythmia 538 (0.5%)
Pelvic Inflammation 466 (0.4%)
History of Syphilis 434 (0.4%)
Cervical Polyps 428 (0.4%)
Congenital Uterine Malformation 351 (0.3%)
History of Intrahepatic Cholestasis of Pregnancy
(ICP)

313 (0.3%)

Cervical Conization (Cone Biopsy) and LEEPb 303 (0.3%)
History of Hypertension 277 (0.2%)
Nongestational Diabetes Mellitus 242 (0.2%)
Depression 180 (0.2%)
a“Prepregnancy diseases and history of surgeries” refer to the pre-
existing maternal health conditions or diagnoses present before the
current pregnancy, including surgeries undertaken for the purpose of
the current pregnancy, such as the assisted reproduction technology
(ART) for in vitro fertilization. Items are listed in descending
sequence of prevalence rate. bLEEP: loop electrosurgical excision
procedure.

Table 3. Statistics of Obstetric-Relevant Diagnoses
Commonly Used in Clinical Practicea

Obstetric-Relevant Indicators Mean (SD) or Count (%)

Gravidity 2.1 (1.2)
Parity 1.5 (0.6)
Abortion(s) or Miscarriage(s)

0 69,065 (58.2%)
1 to 2 44,282 (37.3%)
3 to 5 5,173 (4.4%)
above 5 169 (0.1%)

Live Birth(s)
0 66,803 (56.3%)
1 48,994 (41.3%)
2 2,707 (2.3%)
3 or above 186 (0.2%)

Spontaneous Singleton Delivery 62,818 (52.9%)
Caesarean Singleton Delivery 51,506 (43.4%)
Stillbirth 1,605 (1.4%)
Gestational Age (in Days) 271 (18)
Preterm Birth 12,386 (10.4%)
Singleton Preterm Birth 11,385 (9.6%)
Twins or Multiple Pregnancy 4,926 (4.2%)
Spontaneous Preterm Birth 6,738 (5.7%)
Singleton Spontaneous Preterm Birth 5,332 (4.5%)
Singleton Medical Indicated Preterm Birth 6,053 (5.1%)
Menarche Age (Years) 13.9 (1.4)
Gestational Weight Gain (kg) 13.5 (6.0)
Gestational Diabetes Mellitus 22,393 (18.9%)
Gestational Hypertension 2,465 (2.1%)
Pre-eclampsia 6,553 (5.5%)
Severe Pre-eclampsia 4,342 (3.7%)
Single-Symptom Intrahepatic Cholestasis of
Pregnancy (ICP)

2,872 (2.4%)

Multisymptomatic ICP 724 (0.6%)
Birth Weight, Singleton (g) 3,195 (580)
Low Birth Weight Infants, Singleton 8,365 (7.0%)
Apgar Score, Singleton, 1 min 9.7 (1.3)
Apgar Score, Singleton, 5 min 9.9 (0.5)
a“Obstetric-relevant diagnoses” refer to all maternal and neonatal
conditions related to the current pregnancy and childbirth, primarily
including obstetric history (both times of pregnancy and delivery),
severe maternal diseases during pregnancy, adverse pregnancy
outcomes, and neonatal health status.
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morbidity, particularly cardiovascular diseases, can aggravate
the risk associations between air pollution exposure and
adverse pregnancy outcomes.63 These epidemiological findings
enable us to generate hypotheses from observational risk
associations and encourage causal inquiries into the etiology of
various perinatal complications, which highlight the impor-
tance of disciplines such as environmental epidemiology and
epigenetics. From a macro-perspective of risk intervention,
identifying statistically significant risk factors before the
confirmation of causality can facilitate risk control to achieve
wider population health protection.

■ PROSPECTS FOR THE FUTURE
Numerous birth cohorts have been established in China.64−75

Among them, the representative ones include the China
National Birth Cohort (CNBC), which has the largest
participant coverage in China, the Shanghai Birth Cohort
(SBC) with the most comprehensive research themes (aiming
to study the effects of genetic, environmental, and behavioral
factors on fertility, pregnancy outcomes, child growth and
development, and disease risk),68 and the Born in Guangzhou
Cohort Study (BIGCS), targeting in-depth exploration from
the genetic perspective.66,67 In general, the common character-
istic of China’s current birth cohorts is to focus research on
birth defects and growth abnormalities in newborns.
Conversely, our established cohort, while retaining the main
features of traditional birth cohorts, pays special attention to
maternal health. Because previous research was based on the
background of China’s “one-child family planning” policy,76

equal weight was given to the health of pregnant mothers and
newborns. However, with the implementation of the “three-
child policy”,1 it is anticipated that there will be an increase in
the number of women expecting more children, which drives
the need for more research attention to shift toward pregnant
women, especially those with multiple children.
However, the present stage of the ZEBRA maternity cohort

design still has limitations. First, during the pilot study
conducted from 2013−2017, the estimated relative risk values
between preterm birth and maternal exposure to air pollutants
were highly uncertain due to the small sample size and the lack
of effective adjustment for multipollutant cross-confounding
effects. The risk estimations will be updated in subsequent
comprehensive epidemiological studies involving a wider
cohort. Second, the current ZEBRA cohort study considers
relatively few variables related to behavioral characteristics,
which are theoretically only obtainable through self-reporting
by participants and thus often have lower credibility. The
“Cloud Healthcare” platform is anticipated to enhance the
client-based questionnaire survey through artificial-intelli-
gence-driven optimization in the next 2 years. Improvements
in the frequency and capacity of data collection and the
implementation of double verification are among the goals for
achieving more reliable self-reported indicators by 2026.
Lastly, while the current data structure used for analysis

categorizes populations based on physiological and biochem-
ical indicators and medical history, genetic factors are
theoretically the primary method for distinguishing endoge-
nous differences. However, due to ethical requirements,
national-level genetic research control, limitations in efficient
detection technology, and lower willingness of pregnant
women to share genetic information, genetic-level cohort
studies are not scheduled to be fully implemented before 2025.
Moreover, the number of newborns in Zhejiang was at a high

of 434,433 for 2021, whereas comparatively, participants
currently enrolled in the ZEBRA Maternity Cohort are still
rather inadequate for full representativeness. This compromise
was made to ensure that the assessment of the recruited
participants had the same quality control standards and
criteria. To enhance the generalizability of research findings,
it is advisable for cohorts to include broader populations.
Therefore, ZEBRA is planning to establish long-term

collaborations with cohorts from other countries with
participants of Chinese ethnicity such as Singapore. The
Singaporean Growing Up in Singapore Toward Healthy
Outcomes (GUSTO)77 and Singapore Preconception Study
of Long-Term Maternal and Child Outcomes (S-PRESTO)78

cohorts have collected comprehensive genetic and behavioral
information and have been continuously tracking the growth
and development of children since birth. In addition, S-
PRESTO has collected information on women’s health since
preconception, and this allows the earliest precursors of disease
development to be determined. Follow up of these cohorts is
still ongoing, and there is potential to harmonize the data as
well as implement similar assessments in ZEBRA, GUSTO,
and S-PRESTO. China-Singapore collaborations can extend
the research scale from preconception until the end of child
development and assess genetic, physiological, and sociological
multidimensional risk factors.
ZEBRA has pledged to provide evidence-based research

conclusions on maternal health for the Chinese population,
considering that a majority of high-quality cohort studies has
been established in Western countries. ZEBRA aims to set an
example in the standardized management of electronic medical
records for mother-child pairs at the provincial and national
level. Optimized algorithmic models for screening risk
prediction and identification of risk factors using data mining
techniques can be promptly applied to pregnant women in the
first trimester. This approach will improve maternal health risk
assessment and continually improve as information is updated
dynamically with the inclusion of new cohort participants.
Moreover, ZEBRA will take on the responsibility of
disseminating research findings to the general public, aiming
to enhance public awareness of risks and effectively implement
self-directed risk control measures.
Healthcare workers, whether gynecologists, physicians,

nurses, or medical students, remain dedicated to providing
the most professional and comprehensive healthcare service for
women who wish to give birth. The medical and research
community is committed to leaving no one behind. Currently,
various factors influence birth rates among young people. By
establishing the ZEBRA cohort, we aim to publish high-quality
research reports and provide epidemiological evidence for
global maternal and child healthcare. In this way, Zhejiang will
contribute to the achievement of the “Healthy China 2030”
vision and the United Nations’ Sustainable Development
Goals, including SDG3 in maternal and child health.

■ ASSOCIATED CONTENT

Data Availability Statement

ZEBRA is a valuable resource for the research community,
offering a wide range and depth of clinical diagnostic
information and individual-level tracking of environmental
exposure (e.g., PM2.5, ozone, green space, and abnormal
temperature). While the study database is not publicly
available, ZEBRA warmly welcomes potential collaborations,
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and such requests are considered on a case-by-case basis.
Progress of the cohort will be updated on MedRxiv: 10.1101/
2023.02.21.23286173. Researchers seeking access to the data
set are required to obtain approval from the designated
ZEBRA research proposal review committee, comprising
members of the School of Medicine at Zhejiang University
and the Maternal and Child Health Division of the Health
Commission of Zhejiang Province. International researchers
seeking additional information regarding collaboration and
data access are encouraged to contact the lead authors, Dr.
Xiaoxia Bai (baixiaoxia@zju.edu.cn) and Dr. Haitong Zhe Sun
(ht.sun@nus.edu.sg).
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