
Data request form YOUth v3.0  2019.09.10 

 1 

Data Request form YOUth (version 3.0, September 10, 2019) 
 
Introduction 
The information you provide here will be used by the YOUth Data Management Committee to 
evaluate your data request. Details on this evaluation procedure can be found in the Data Access 
Protocol.  
 
Moreover, your data request will be stored in an online repository available to all researchers who 
submit or have submitted a data request. The aim of this repository is to provide a searchable 
overview of past, current, and pending data requests. By default, we will publish the following 
information from your request on our researcher’s website: 

- After submission of a data request: the names and institutions of the contact person and 
participating researchers (Section 1) and the research context (Section 2). 

- After approval of a data request: the complete request (Section 1-5).  
Exception: If you believe that publishing the complete request could do harm (e.g. when you 
propose to use a novel analysis technique) you can object to publishing the complete 
request. This should be indicated on the data request form with a rationale (Section 5). The 
YOUth Data Management Committee will review your matter and advise the YOUth 
Executive Board whether or not to publish the complete request. If you do not agree with 
the YOUth Data Management Committee about publishing the complete request, you have 
the possibility to withdraw your data request. 

 
Section 1: Researchers 
In this section, please provide information about the researchers involved with this data request.  

- Name, affiliation and contact information of the contact person 
- Name and details of participating researchers (e.g. intended co-authors) 
- Name and details of the contact person within YOUth 

 
1. Contact person for the proposed study: 

Name: Marco Boks 
Institution: UMC Utrecht 
Department: Psychiatry, Brain Center 
Address: PO Box 85500 3508GA Utrecht 
Email: m.p.m.boks@umcutrecht.nl 
Phone: 06 30577553 

 
2. Participating researchers: 

Name: Charlotte Onland-Moret 
Institution: UMC Utrecht 
Department: Department of Epidemiology Julius Center, Research Program 

Cardiovascular Epidemiology 
Address: P.O. Box 85500 3508GA Utrecht 
Email: N.C.Onland@umcutrecht.nl 
Phone: 088 7569610 

3.  4.  
5. Name: Roel de Heus 
6. Institution: 7. UMC Utrecht 
8. Department: Gynaecology, Research Program Child Health 

Address: P.O. Box 85500 3508GA Utrecht 
Email: R.deHeus-2@umcutrecht.nl 
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Phone: 06 50124696 
  
Name: Marieke Albers 
Institution: UMC Utrecht 
Department: Clinical Genetics 
Address: P.O. Box 85500 3508GA Utrecht 
Email: M.E.W.Albers-2@umcutrecht.nl 
  
Name: Anne Alkema 
Institution: UMC Utrecht 
Department: Psychiatry, Brain Center 
Address: PO Box 85500 3508GA Utrecht 
Email: a.alkema@umcutrecht.nl 

 
Contact person in YOUth Data Management Committee: 
Name: Jacobine Buizer-Voskamp 
Institution: University Utrecht 
Department: YOUth cohort study 
Email: J.E.Buizer-Voskamp@uu.nl 

 
Section 2: Research context 
In this section, please briefly describe the context for your research plans. This section should 
logically introduce the next section (hypotheses). As mentioned, please note that this section will be 
made publicly available on our researcher’s website after submission of your request. 
Please provide: 
- The title of your research plan 
- A very brief background for the topic of your research plan 
- The rationale for and relevance of your specific research plan 
- The specific research question(s) or aim(s) of your research (Please also provide a brief 

specification) 
- A short description of the data you request 

References can be added at the end of this section (optional). 
 

Background of the topic of your research plan, rationale, relevance (max. 500 words) 364 words 
Mounting evidence suggests that perinatal environment is associated with susceptibility to adult 
disease risk(1). Maternal perinatal exposures impact on neurodevelopment and cognitive function 
in their offspring(2). Unraveling the underlying biological mechanism of these relations can provide 
measures for prevention, early intervention and the development of biomarkers, consequently 
reducing the risk on development of adult disease, psychiatric disorders and aberrant brain 
development(1,2). A putative mechanism of the relationship between maternal exposures and 
offspring brain development is changes in epigenetic regulation in the offspring. DNA methylation 
is one of the epigenetic mechanisms that plays an important role in cellular responses to 
environmental influences(3). Nutrition as maternal environmental factor may have an impact this 
way: recent studies from our group confirm that early life exposure to nutritional deprivation is 
associated with stable DNA methylation differences(4–6) and vulnerability to psychiatric 
disorders(7) in offspring later in life.  However promising, further investigation of this underlying 
mechanism is needed for progression in means of prevention, early intervention and the 

Title of the study 
Epigenetic traces of maternal alcohol use in children at birth 
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development of biomarkers. As a first step in investigating a putative chain exposure-epigenetics-
altered brain development, alcohol is a key exposure. Alcohol is a teratogen causing damage to fetal 
brain and organ development, leading to fetal alcohol spectrum disorders (FASD) with fetal alcohol 
syndrome (FAS) being the most severe and visibly notable(8,9). Previous research shows distinct 
DNA methylation patterns associated with FASD and heavy alcohol consumption(10,11). However, 
in general population, most women who drink alcohol during pregnancy do so at light to moderate 
levels(12). In the YOUth cohort about 31 percent of the offspring is exposed in the first 
trimester(13). Considering that light to moderate alcohol consumption can also impact on 
cognition, behavior and gestational age(14,15), it is of interest to understand these mechanisms 
and develop biomarkers. The possible DNA methylation changes related to light and moderate 
alcohol consumption are therefore of interest. 
 
Considering the documented link between maternal alcohol use, epigenetic changes and 
development of the brain of the offspring, we hypothesize that maternal alcohol consumption 
during pregnancy leads to differentially methylated regions (DMRs) in offspring DNA and 
subsequently impacts on offspring brain development. The YOUth cohort has obtained unique data 
to answer this question with the availability of data on maternal nutrition, on the development of 
the brain and cognition in the offspring and of offspring’s cord blood for epigenetic measurements. 

 
The specific research question(s) or aim(s) of your research 
Do epigenetic changes mediate a relationship between maternal alcohol use and altered fetal brain 
development? 

 
 

Summary of the data requested for your project: Please indicate which data you request to 
answer your research question. 
We would like to receive the following data on 192 mother-offspring pairs from the YOUth 
baby&child cohort: 
 
Mothers (N=192) 
- Demographics, periconceptual and general health 
- Lifestyle questionnaires 
- Diet and quantity of alcohol consumption using the Food Frequency Questionnaire (FFQ)(16,17) 

that will be also used to assess macronutrients (carbohydrates, protein (animal/vegetal), fats), 
caloric intake and dietary style as possible confounders as alcohol use may be related to dietary 
intake that in term is related to DNA methylation (6) 

- Brief Symptom Inventory (BSI) to assess maternal mood as a confounding factor(18) 
- Childhood Trauma Questionnaire (CTQ) to assess childhood trauma as a confounding factor (19) 
 
Offspring (N=192) 
- APGAR score and delivery information (parent report) 
- 3D-echo at 30 weeks (N=192): Advanced neurosonography is used to study the fetal brain 

development and includes reliable measures of occipitofrontal diameter, intracranial volume, 
transcerebellar diameter, cerebellar volume, and thalamic width, area, and volume (20). In 150 
participants 3D echo data is already preprocessed and data on an aggregated level and complete 
data at two time points is available in 120 participants. From the remainder required 62 
participants the raw data 3D echo data is available and will be preprocessed by Marieke Albers as 
part of ongoing research efforts.  

- Development at 5 months and 10 months including child health and growth (obtained from parent 
questionnaires) 
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- Chord DNA whole genome DNA methylation profiling using  illumine EPIC arrays with 850,000+ 
loci 

- Genotypes 
 
Biomaterials: 
The best possible reflection of intra-uterine environment can be obtained from epigenetic analysis 
of cord blood since placental material is not available in this study. Cord blood was taken at birth 
and send to the Child Expertise Center by regular mail. Cell type composition of cord blood can be 
estimated using reference data and available scripts (21,22), and recent developments provided 
means for analyzing the association of methylation with maternal exposures per cell type (23). 
Methylation of DNA is very stable (24), but differences in integrity of the DNA between samples 
may result in technical variations and  non-random sample failure. Because of the less than optimal 
collection of the chord DNA (personal communication) for epigenetic measurements we will first 
test DNA quality before additional analysis are performed.  

 
References (optional) 
1.  Gluckman PD, Hanson MA, Cooper C, Thornburg KL. Effect of in utero and early-life conditions on 

adult health and disease. N Engl J Med. 2008;359(1):61.  
2.  Chan JC, Nugent BM, Bale TL. Parental Advisory: Maternal and Paternal Stress Can Impact Offspring 

Neurodevelopment. Biol Psychiatry. 2018 May;83(10):886–94.  
3.  Schubeler D, Schübeler D. Function and information content of DNA methylation. Vol. 517, Nature. 

2015. p. 321–6.  
4.  Cho CE, Pannia E, Huot PSP, Sánchez-Hernández D, Kubant R, Dodington DW, et al. Methyl vitamins 

contribute to obesogenic effects of a high multivitamin gestational diet and epigenetic alterations in 
hypothalamic feeding pathways in Wistar rat offspring. Mol Nutr Food Res. 2015;59(3):476–89.  

5.  Heijmans BT, Tobi EW, Stein AD, Putter H, Blauw GJ, Susser ES, et al. Persistent epigenetic 
differences associated with prenatal exposure to famine in humans. Vol. 105, 
Proc.Natl.Acad.Sci.U.S.A. p. 17046–9.  

6.  He Y, de Witte LD, Houtepen LC, Nispeling DM, Xu Z, Yu Q, et al. DNA methylation changes related 
to nutritional deprivation: a genome-wide analysis of population and in vitro data. Clin Epigenetics. 
2019 Dec;11(1):80.  

7.  Boks MP, Houtepen LC, Xu Z, He Y, Ursini G, Maihofer AX, et al. Genetic vulnerability to DUSP22 
promoter hypermethylation is involved in the relation between in utero famine exposure and 
schizophrenia. npj Schizophr. 2018 Dec;4(1):16.  

8.  Popova S, Lange S, Probst C, Gmel G, Rehm J. Estimation of national, regional, and global prevalence 
of alcohol use during pregnancy and fetal alcohol syndrome: a systematic review and meta-analysis. 
Lancet Glob Heal. 2017;5(3):e290–9.  

9.  Riley EP, Infante MA, Warren KR. Fetal alcohol spectrum disorders: An overview. Neuropsychol Rev. 
2011;21(2):73–80.  

10.  Portales-Casamar E, Lussier AA, Jones MJ, MacIsaac JL, Edgar RD, Mah SM, et al. DNA methylation 
signature of human fetal alcohol spectrum disorder. Epigenetics and Chromatin. 2016;9(1):1–20.  

11.  Liu C, Marioni RE, Hedman AK, Pfeiffer L, Tsai PC, Reynolds LM, et al. A DNA methylation biomarker 
of alcohol consumption. Mol Psychiatry. 2018;23(2):422–33.  

12.  O’Keeffe LM, Kearney PM, McCarthy FP, Khashan AS, Greene RA, North RA, et al. Prevalence and 
predictors of alcohol use during pregnancy: Findings from international multicentre cohort studies. 
BMJ Open. 2015;5(7):1–11.  

13.  Albers MEWA. Do maternal habits echo into YOUth? Using 3D-ultrasound to show the 
intermediating role of the fetal brain (dissertation). Vol. 275, UMC Utrecht Brain Center. 2019.  

14.  Mamluk L, Edwards HB, Savović J, Leach V, Jones T, Moore THM, et al. Low alcohol consumption and 
pregnancy and childhood outcomes: Time to change guidelines indicating apparently “safe” levels of 
alcohol during pregnancy? A systematic review and meta-analyses. BMJ Open. 2017;7(7).  

15.  Flak AL, Su S, Bertrand J, Denny CH, Kesmodel US, Cogswell ME. The Association of Mild, Moderate, 
and Binge Prenatal Alcohol Exposure and Child Neuropsychological Outcomes: A Meta-Analysis. 
Alcohol Clin Exp Res. 2014;38(1):214–26.  

16.  Barbieri P, Crivellenti LC, Nishimura RY, Sartorelli DS. Validation of a food frequency questionnaire 
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Section 3: Hypotheses 
In this section, please provide your research hypotheses. For each hypothesis: 

- Be as specific as possible 
- Provide the anticipated outcomes for accepting and/or rejecting a hypothesis (or explain 

why this does not apply to your project, e.g. when using Bayesian statistics) 
Exception: if you plan a hypotheses-free project, please use this section to explain why you don’t 
formulate specific hypotheses. 

to assess food group intake by pregnant women. J Hum Nutr Diet. 2015 Jan;28:38–44.  
17.  Sluik D, Geelen A, de Vries JHM, Eussen SJPM, Brants HAM, Meijboom S, et al. A national FFQ for the 

Netherlands (the FFQ-NL 1.0): validation of a comprehensive FFQ for adults. Br J Nutr. 2016 
Sep;116(5):913–23.  

18.  Nemoda Z, Massart R, Suderman M, Hallett M, Li T, Coote M, et al. Maternal depression is 
associated with DNA methylation changes in cord blood T lymphocytes and adult hippocampi. Transl 
Psychiatry. 2015;5(December 2014):e545.  

19.  Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D, Ahluvalia T, et al. Development and 
validation of a brief screening version of the Childhood Trauma Questionnaire. Child Abus Negl. 
2003 Feb;27(2):169–90.  

20.  Albers MEWA, Buisman ETIA, Kahn RS, Franx A, Onland-Moret NC, de Heus R. Intra- and 
interobserver agreement for fetal cerebral measurements in 3D-ultrasonography. Hum Brain Mapp. 
2018 Aug;39(8):3277–84.  

21.  Bakulski KM, Feinberg JI, Andrews S V., Yang J, Brown S, L. McKenney S, et al. DNA methylation of 
cord blood cell types: Applications for mixed cell birth studies. Epigenetics. 2016 May;11(5):354–62.  

22.  Gervin K, Page CM, Aass HCD, Jansen MA, Fjeldstad HE, Andreassen BK, et al. Cell type specific DNA 
methylation in cord blood: A 450K-reference data set and cell count-based validation of estimated 
cell type composition. Epigenetics. 2016 Sep;11(9):690–8.  

23.  Zheng SC, Breeze CE, Beck S, Teschendorff AE. Identification of differentially methylated cell types in 
epigenome-wide association studies. Nat Methods. 2018 Dec;15(12):1059–66.  

24.  Hebels DGAJ, Georgiadis P, Keun HC, Athersuch TJ, Vineis P, Vermeulen R, et al. Performance in 
omics analyses of blood samples in long-term storage: opportunities for the exploitation of existing 
biobanks in environmental health research. Environ Health Perspect. 2013 Apr;121(4):480–7.  

25.  Vardhman K. Rakyan, Thomas A. Down, David J. Balding  and SB. Epigenome-Wide Association 
Studies for common human diseases. Nat Rev Genet. 2015;12(8):529–41.  

26.  Sharp GC, Arathimos R, Reese SE, Page CM, Felix J, Küpers LK, et al. Maternal alcohol consumption 
and offspring DNA methylation: Findings from six general population-based birth cohorts. 
Epigenomics. 2018;10(1):27–42.  

27.  Lebel C, Roussotte F, Sowell ER. Imaging the impact of prenatal alcohol exposure on the structure of 
the developing human brain. Neuropsychol Rev. 2011;21(2):102–18.  

28.  Houtepen LC, Vinkers CH, Carrillo-Roa T, Hiemstra M, Van Lier PA, Meeus W, et al. Genome-wide 
DNA methylation levels and altered cortisol stress reactivity following childhood trauma in humans. 
Nat Commun. 2016;7.  

29.  Rutten BPF, Vermetten E, Vinkers CH, Ursini G, Daskalakis NP, Pishva E, et al. Longitudinal analyses 
of the DNA methylome in deployed military servicemen identify susceptibility loci for post-traumatic 
stress disorder. Mol Psychiatry [Internet]. 2018;23(5):1145–56. Available from: 
http://dx.doi.org/10.1038/mp.2017.120 

30.  van Eijk KR, de JS, Boks MPM, Langeveld T, Colas F, Veldink JH, et al. Genetic analysis of DNA 
methylation and gene expression levels in whole blood of healthy human subjects. BMC Genomics 
2012 p. 636-.  

31.  Langfelder P, Horvath S. WGCNA: an R package for weighted correlation network analysis. Vol. 9, 
BMC.Bioinformatics. 2008. p. 559-.  

32.  Horvath S, Zhang Y, Langfelder P, Kahn RSRSRS, Boks MPMMPMPM, van Eijk K, et al. Aging effects 
on DNA methylation modules in human brain and blood tissue. Genome Biol. 2012;13.  

33.  Min J, Hemani G, Smith GD, Relton CL, Suderman M. Meffil: efficient normalisation and analysis of 
very large DNA methylation samples. bioRxiv. 2017 Apr;125963.  
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Section 4: Methods 
In this section, you should make clear how the hypotheses are tested. Be as specific as possible.  
Please describe: 

- The study design and study population (Which data do you require from which subjects?) 
- The general processing steps (to prepare the data for analysis) 
- The analysis steps (How are the data analysed to address the hypotheses? If possible, link 

each description to a specific hypothesis) 
- Any additional aspects that need to be described to clarify the methodological approach 

(optional) 

Study design, study population and sample size (e.g. cross-sectional or longitudinal; entire 
population or a subset; substantiate your choices) 
Study population: 
192 mother-offspring pairs from the YOUth baby&child cohort, from 20 weeks of pregnancy to 10 
month old newborns. 
 
Main determinants: 
Considering the wealth of phenotypes that are available in this study we will need to prioritize. 
Focus will be on alcohol use in the first trimester that was present in about 31% of the mothers(13). 
Alcohol use will be quantified in amount of units following the Food Frequency Questionnaire 
(16,17). Macronutrients, caloric intake, smoking, mood, childhood trauma and dietary style will be 
assessed as potential confounding factors. 
 
Development: 
Analysis of fetal brain development will be conducted using 3D-ultrasound imaging. Also, analysis 
of neurodevelopment will be conducted using the identified epigenetic marks (DMP, DMR and 
networks) as indicators of brain developmental parameters.  
 
Power estimate: 
Whereas genome-wide association studies (GWASs) aim to identify genetic variants (absent or 
present) associated to common diseases, epigenome-wide association studies (EWASs) examine 
associations of epigenetic differences associated with  traits, taking both genetic and environmental 
factors into account(25). DNA methylation marks are involved in gene expression regulation and 
have been extensively studied for complex diseases(25). Epigenetic analysis of DNA methylation 
studies uses genomic information on a continuous scale (percentage of methylation in loci). 
Regional differences in DNA methylation (DMRs; differentially methylated regions) consist of 
several of such marks and are biologically relevant as they can provide gene promotor 
hypermethylation with subsequent impact on the activity of genes. Power is therefore superior for 
EWAS than for GWAS, particularly for analysis of DMRs.  
 
For power estimation we used effect sizes derived from a recent meta-analysis of population 
studies on maternal alcohol consumption and offspring DNA. This study identified 9 DMRs 
associated with first trimester drinking (multiple testing corrected p-value <1 x 10-6 ) and reported 
effect sizes ranging from d=0.56-1.63 for the most and least associated DMRs respectively(26, 
supplementary tables, table S14). A sample size of 192 as here proposed will have 90 percent power 
to detect effect sizes of 0.52, sufficient to also detect the smallest DMR found in this meta-analysis.  
 

Hypotheses 
Differentially methylated regions (DMRs) in the offspring that are related to maternal alcohol use 
are determinants of offspring brain development. 
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No effect sizes are known on the relation of DNA methylation patterns and brain volumes to our 
knowledge. However, the relation between prenatal alcohol exposure and reduced brain volume is 
commonly known, has been extensively studied and was reported in samples as small as 10 (27). 

 

 
Additional methodological aspects (optional) 
 
 

 
 
Section 5: Data request 
In this section, please specify as detailed as possible which data (and from which subjects) you 
request. Include information regarding: 

- Which wave(s) 
- Which experiments, questionnaires, etc. 
- How many sets (sample-size) 
- Purpose of your data request 
- Other aspects relevant to your data request (optional). 

Select the appropriate wave(s) (more options are possible): 
 Rondom zw – 20 weeks 
 Rondom zw – 30 weeks 

General processing steps to prepare the data for analysis 
Quality control (QC) and genomic analysis: 
QC of genetic and DNA methylation data is performed using a standardized pipeline operational in 
our group for several years now and has been described extensively previously (6,28,29). In short 
for the methylation data we use the on-array control probes and the technical variations that we 
encounter to functionally normalize the methylation data using surrogate variables derived from 
these factors in order to obtain unbiased normalized DNA methylation levels(30). All analysis will 
be conducted using the R package for statistical computing. Genotypes will be processed using 
standard genotyping pipeline implemented in PLINK and subsequently imputed using Impute.  
 
Processing of fetal 3D-ultrasound: 
Advanced neurosonography is used to study the fetal brain development and includes reliable 
measures of occipitofrontal diameter, intracranial volume, transcerebellar diameter, cerebellar 
volume, and thalamic width, area, and volume(20). These data will be processed in collaboration 
with Roel de Heus and Marieke Albers as previously. 

Specific processing and analysis steps 
Primary analysis will be of the relation of maternal nutrition with DNA methylation profile in the 
offspring after quality control using multivariate linear regression analysis. Both differential 
methylation positions (DMPs) as well as differentially methylated regions (DMRs) will be identified. 
Secondary analysis will include genetic modification of this relation based on polygenic risk scores 
(PRS) of related traits (PTSD, depression and educational performance) as well as modifications by 
genetic variation of the offspring in the same genetic region (100bp). Data reduction of the DNA 
methylation data will be done using Weighted gene co-expression analysis (WGCNA)(31) to derive 
networks of genes and their relation to nutrition. As additional analysis epigenetic age will be 
estimated using the Horvath and Levine age predictors to investigate deviations from the predictors 
in relation to nutrition (32,33). Comprehensive analysis of potential confounding and sensitivity 
analysis will be conducted. 
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 Rondom 0 – 5 mo 
 Rondom 0 – 10 mo 
 Rondom 3 (not available yet) 
 Rondom 6 (not available yet) 
 Rondom 9 
 Rondom 12 (not available yet) 
 Rondom 15 (not available yet) 

 

 
 
 

Experiments and number of sets you request 
We would like to receive data on 192 mother-offspring pairs from the YOUth baby&child cohort: 
see attached excel file ‘DataSelectionTemplate v1.0’. 

Other aspects relevant to your data request (optional) 
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Data request for the purpose of: 
 Analyses in order to publish: 

 Article 
 Report 
 Thesis 
 Other. Please specify Applications for further funding 

 Analyses for data quality control only (data will not be published) 
 Analyses for descriptive data only, e.g. in order to determine good datasets (data will not be 

published 
 
DISCLAIMER DATA ACCESS QUALITY CONTROL AND DESCRIPTIVE DATA: These data can only be 
used for data quality control analyses or descriptive data analyses only and may not be made public, 
for example by publishing them or otherwise making them available to others. If you want to use 
data for disclosure, permission of the YOUth data committee is required, and this data request 
protocol must be followed for analyses in order to publish.  
 
Would you like to be notified when a new data lock is available? 
In principle, data will be made available in data locks twice a year. This means that twice a year, the 
data is locked on a specific date and that all approved data request projects will receive the same 
locked data set.  
 

 Yes 
 No 

 
Do you agree with publishing the complete request on our researcher’s website after it is 
approved (by default)? 
 

 Yes 
 No. Please provide a rationale below. 

 
NOTE 1: Please fill out the ‘Form contributions to YOUth data collection’ in Annex 1 to specify your 
contribution to YOUth in order to gain access to the requested data. 
NOTE 2: Please fill out the ‘Data Selection Template’ (.xlsm) to specify the sort of data you request. 
 
This Annex 1 together with the Data Selection Template and this Request Form should be sent to the 
Secretary of the Scientific Director (I.Bleeker@uu.nl). 
 


