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Overview

ÅWhy life course projects?

ÅOverview of The Norwegian Mother 

Child Cohort Study (MoBa)

ÅMaking the most out of our 

longitudinal studies, more questions 

than answers.



Why life course studies?



óWhat is inherited is DNA, 

everything else is developedô

Tanner,  Foetus until man: physical growth from conception to maturity, 1976.



Longitudinal Designs

ÅProspective cohort design

ïInvestigation of continuous outcomes

ïInvestigation of pathways to disease

ïInvestigation of parameters of change

ïExposures and biomarkers measured prior to disease 
development (More accurate measures less recall 
bias)

ïSerial sampling and studies of effective genotype

ïMultiple studies within one cohort

ïContinual growth of data, events etc. so that value of 
study grows with time
ÅOpportunity to link to national registries



Developmental Parameters 

ÅGenetic differences in the control of biological time 
(Haldane, 1932)

ÅNormal development
ïGenes affect timing, duration, rates of development

ïAge dependency in the expression of genetic effects

ïVariation in genes regulating gene expression

ÅRelevant for paramters of disease development?
ïAge of onset

ïSeverity

ïRecurrence

ïTrajectories & rates

ïWhen are  interventions most successful?





Advantages of Pregnancy Cohorts 

ÅInformation & samples collected from foetal life 
and onwards (womb to tomb) 

ÅBetter suited to etiological research than birth 
cohorts

ÅInspired by developmental research
ïInformation collected during critical periods of 

development

ïBarker hypothesis

ïNine months that last a lifetime  (Bakkteteig & Olsen)

ÅEnables special sub-designs



Valuable Sub-designs in 

Pregnancy Cohorts 
ÅCase-parent design:detects effects of maternal 

genes, foetal genes and their interaction 

(Gjessing and Lie, 2006)

ÅTriad designs to estimate main effects of 

genotypes, epistasis, and g x e (Umbach, 2000)

ÅRepeated pregnancy design to study 

interactions between environment, maternal and 

foetal genotype (Magnus, 2006)

ÅImprinting



MoBa



Norwegian Mother and Child 

Cohort Study

ÅNationwide population-based pregnancy cohort 
(recruitment 1999-2008)

ÅIncludes 107 001 pregnancies 

ÅFamily structure: mother-father-child trio, 
includes some twin births and repeated 
pregnancies

ÅAims to find primary causes of disease and 
understand disease development

ÅNot established to study specific hypotheses

(see poster A. Haugen)



What do we do? 

ÅRecruit pregnant women & their partners 2-3 weeks 

before routine ultrasound examination (week 17)

ÅBiological samples from both parents at the 

ultrasound examination, umbilical cord blood from the 

child at birth, a second blood sample from the mother 

after birth (other samples in sub-studies)

ÅQuestionnaire data by mail
ïMother:  3 times during pregnancy, and several times after 

birth, when the child is 6 and 18 months, 3, 5, 7, 8 and 10 

years

ïFather:   1 time at recruitment

ÅPregnancy record from the Medical Birth Registry

ÅFollow up for decades



Data Collection 

Mother

Father

Child
Umbilical

cord

QI  QII QIII QIV QV QVI

Ultrasound

week 17 week 30 Birth 6 months 18 months 7 years3 years

QVII



Measures 

ÅExposure variables

ïfrom registries (e.g. air pollution, waterworks)

ïfrom questionnaires (e.g. habits, nutrition)

ïfrom biological samples (nested case-control studies)

ÅHealth variables

ïfrom disease registries and hospitals

ïfrom clinical examinations and biological samples in 

subcohorts

ïfrom questionnaires

ÅOther variables (confounders or effect modifiers)

ïfrom questionnaires

ïfrom registries (e.g. educational attainment)



MoBa-Cohort 

Number Number

Women 90 723 Pregnancies 106 981

Men 72 103 Pregnancies 83 182

Children 108 487 Twin pairs 1 861

Triplets 21

27.8.2009



Sub-cohort Studies

Sub-projects 

Genetics

Biomarkers

Infections

Environmental exposures

Social epidemiology

Perinatal outcomes

Childhood outcomes

Adult health (mothers and fathers)



Establishing a Large Pregnancy Cohort Study



Considerations

ÅVery costly 

ÅLong time investment

ÅStatistical power considerations (Burton et al.,2008)

ÅBuilt around existing routines in health care system

ÅNo interventions

ÅEndpoints taken from disease registries

ÅLargest investment: the biobank

ÅNot suited for prevalence studies or health monitoring



Establishment: a life-course of its own

1993 ïmeeting in Copenhagen

ÅCollaboration with the Danish Birth Cohort regarding

ïContent of questionnaires, data collection methods

ïBiobank

ÅLack of funding 

ÅPilot study 1996 ïgeneral practitioners

ÅPublic relations

ïPhysicians

ïMidwifes

ïPoliticians

ïRegulatory bodies

ïScientific community

ïGeneral public

ÅParliament decision 1998



Basic Consent  

ÅMother gives consent on behalf of child

ÅBroad consent

ÅData/samples stored for unspecified time

ÅData can be linked with health data from 

other sources

ÅGenerally, results not given back



Challenges
ÅObstacles

ïResistance from various entities: hospitals, clinics, 

midwives, doctors

ïDifferent routines in different hospitals etc

ÅEthics committees

ÅMedia

ÅStudy is embedded in time

ïChange in participation rates over time

ïChange in laws during study

ïChange in application of laws during study

ÅHas influenced a major study

ÅChange in PIs



Response to questionnaires

ÅQ1 (17 weeks):     94.7 %

ÅQ2 (20 weeks):     93.8 %

ÅQ3 (30 weeks):     92.2 %

ÅQ4 (6 months):     87.4 %

ÅQ5 (18 months):   76.8 %

ÅResponse bias over time?



Children in research projectsï

what is the best way to 

communicate 



Communication strategies

ÅDifferent communication strategies for 

adults and children

ÅIs this an area where longitudinal projects 

could share information and examples of 

strategies?  

ÅNeeds to change as child grows older

ÅCreates sense of  belonging

ÅImportant for reducing sample attrition?
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