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ALSPAC

Pregnant women residing in the study area of former county Avon, United Kingdom, with 
an expected delivery date between April 1991 and December 1992 were invited to enroll in
the ALSPAC study. The initial number of pregnancies enrolled is 14,541. Of these initial 
pregnancies, there was a total of 14,676 foetuses, resulting in 14,062 live births and 
13,988 children who were alive at 1 year of age. For more information on the study design 
has been published previously (Fraser et al. 2013, Boyd et al. 2013). Blood from 1018 
mother–child pairs (children at three time points and their mothers at two time points) were
selected for analysis as part of the Accessible Resource for Integrative Epigenomic 
Studies (ARIES, http://www.ariesepigenomics.org.uk/; Relton et al. 2015). The ALSPAC 
study website contains details of all the data that are available through a fully searchable 
data dictionary and variable search tool (http://www.bristol.ac.uk/alspac/researchers/our-
data/). Ethical approval for the study was obtained from the ALSPAC Ethics and Law 
Committee and the Local Research Ethics Committees. Consent for biological samples 
has been collected in accordance with the Human Tissue Act (2004). Informed consent for 
the use of data collected via questionnaires and clinics was obtained from participants 
following the recommendations of the ALSPAC Ethics and Law Committee at the time
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GENR

Generation R is a population-based birth cohort aiming to identify early environmental and 
genetic determinants of development and health. All parents gave informed consent for 
their children's participation. The Generation R Study is conducted in accordance with the 
World Medical Association Declaration of Helsinki and study protocols have been 
approved by the Medical Ethics Committee of the Erasmus Medical Center, Rotterdam.
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GLAKU

The adolescents of the Glaku (Glycyrrhizin in Licorice) cohort came from an urban 
community-based cohort comprising 1049 infants born between March and November 
1998 in Helsinki, Finland (Strandberg et al., 2001). In 2009–2011, initial cohort members 
who had given permission to be contacted and whose addresses were traceable (N = 920,
87.7% of the original cohort in 1998) were invited to a follow-up, of which 692 (75.2%) 
could be contacted by phone (mothers of the adolescents). Of them, 451 (65.2% of those 
who could be contacted by phone, 49% of the invited) participated in a follow-up at a mean
age of 12.3 years (SD = 0.5, range 11.0–13.2 years). The ethical committee of the City of 
Helsinki Health Department approved the study.
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HELIX

The HELIX study represents a collaborative project across six established and ongoing 
longitudinal population-based birth cohort studies in Europe: the Born in Bradford (BiB) 
study in the UK, the Étude des Déterminants pré et postnatals du développement et de la 
santé de l’Enfant (EDEN) study in France, the INfancia y Medio Ambiente (INMA) cohort in
Spain, the Kaunas cohort (KANC) in Lithuania, the Norwegian Mother, Father and Child 
Cohort Study (MoBa) and the RHEA Mother Child Cohort study in Crete, Greece. The 
HELIX project aims to measure and describe multiple environmental exposures from the 
different exposome domains during early life (pregnancy and childhood) and associate 
these with omics markers and child health outcomes. The study was approved by the local
ethics committees of the participating cohorts as well as an Ethics Task Force established 
for the HELIX project, see the “Ethics and data protection” section in Maitre et al. (2018).

www.projecthelix.eu
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INMA

The INMA—INfancia y Medio Ambiente—(Environment and Childhood) Project is a 
network of birth cohorts in Spain that aim to study the role of environmental pollutants in 
air, water and diet during pregnancy and early childhood in relation to child growth and 
development (http://www.proyectoinma.org/) (Guxens et al. 2012). The study has been 
approved by ethics committees of each participating centre and written consent was 
obtained from participating parents. Data for this study comes from INMA Sabadell 
subcohort.
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NEST

Nest is a birth cohort recruited in six prenatal clinics who intended to use either Duke 
University or Durham Regional hospitals for their obstetrics care. The overarching goal 
was to identify early exposures associated with epigenomic alterations and phenotypic 
outcomes during childhood. All pregnant women were consented for their children’s 
participation, and the protocol was approved by Duke University Medical Center 
Institutional Review Board.
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PREDO

The Prediction and Prevention of Preeclampsia and Intrauterine Growth Restriction 
(PREDO) is a prospective birth cohort study of Finnish women who were pregnant 
between 2005 and 2010 and their children. The PREDO study cohort was set up to identify
novel risk factors and biomarkers in pregnant women associated with the development of 
preeclampsia and intrauterine growth restriction (IUGR), to (a) identify effective methods 
for prediction and prevention of preeclampsia in at-risk women, and (b) determine the 
association between exposure to preeclampsia, IUGR, or their risk factors and child 
developmental/health outcomes. Women with a singleton, intrauterine pregnancy who 
visited antenatal clinics at ten study hospitals in Finland for their first ultrasound screening 
at 12+0-13+6 weeks+days of gestation were recruited in the PREDO study. Two groups of 



pregnant women were enrolled: first, pregnant women with a known clinical risk factor 
status for preeclampsia and IUGR, and second, pregnant women who volunteered to 
participate regardless of their risk factor status for preeclampsia and IUGR. The sample 
with a known risk factor status comprises 1,079 pregnant women who gave live birth (969 
of these women had at least one and 110 had none of the known risk factors for 
preeclampsia and IUGR). The community-based sample comprises 3,698 pregnant 
women who gave live birth. The sample with a known risk factor status visited antenatal 
clinics up to four times during pregnancy and both samples filled in bi-weekly self-reports. 
The post-delivery follow-up has taken place at approximately 2 weeks, 6 months, and 3.5 
years after the delivery. The most recent follow-up started in 2016 and is ongoing. The 
study protocol was approved by the Ethics Committee of Obstetrics and Gynaecology, and
Women, Children and Psychiatry of the Helsinki and Uusimaa Hospital District and by the 
participating hospitals. All participants provided written informed consent. Consent of 
participating children were provided by parent(s)/guardian(s).

In the high-risk sample, cord blood samples were collected according to standard 
procedures. DNA was extracted at the National Institute for Health and Welfare, Helsinki, 
Finland and and the Finnish Institute of Molecular Medicine, University of Helsinki, Finland 
and methylation analyses were performed at the Max Planck Institute in Munich, Germany.
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