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It started in Bergen

1990: The first Norwegian epidemiology conference A il . b "
Topic: How to improve our medical registry data? IR e
B e | S L |
Panel depate. Shall we jointly establish a great 0000 N D F E
prospective study of the causes of chronic diseases :::: - |
Norwegian Epidemiological Association
Norsk forening for epidemiologi

based on our registries? .. .. o 1999

Licence to establish Processed

cohort - pilot for given funding . .
Moe S —— Bakketelg, L. S (2914). Why did we start the MoBa study?.
Conor Sty begis Norsk epidemiologi, 24(1-2).
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Recruitment

First MoBa child was born in 1999
Last MoBa child was born in 2009

®  Hospitals with < 1000 births per year
® Hospitals with > 1000 births per year

Younger women, smokers, and women with
low educational level were less likely to
participate in MoBa (Nilsen et al., 2009).
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Wide range of measured environmental factors
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The general aim of MoBa:
To find causes of disease

A broader discussion of aims and methods is given in:

e Magnus P et al. Cohort profile: The Norwegian Mother, Father and Child Cohort
Study. Int J Epidemiol 2006; 35: 1146-50

* Magnus P et al. Cohort Profile Update: The Norwegian Mother and Child Cohort
Study. Int J Epidemiol 2016; 45:382-8.



Adolescence

Computer based questionnaires by e-mail (13 and 14 yrs)
Short mobile phone questionnaires (16-17 yrs) (MoBaYoung)

New questionnaire every month
5 minutes!
Can be combined with online cognitive tests/games (in progress)
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Physical activity (Q14 and MoBaYng)

Screen time (Q14 and MoBaYng)

Social media use (Q14 and MoBaYng)
Friends (Q14 and MoBaYng)

Well being (Q14 and MoBaYng)

Mental health (Q14 and MoBaYng)

Bullying (Q14 and MoBaYng)

Parent-child relationship (Q14 and MoBaYng)
Eating habits/problems (Q14 and MoBaYng)
Pain (Q14 and MoBaYng)

Sleep (Q14 and MoBaYng)

School functioning and behavior (Q14 and
MoBaYng)

Topics in data collections in adolescence

School grades (Q14 and MoBaYng)

Rule breaking (Q14 and MoBaYng)
Personality (Q14)

Life events (Q14 and MoBaYng)

Puberty (Q14)

Substance use (Q14 and MoBaYng)
Religion (MoBaYng)

Sex (MoBaYng)

Harassment (MoBaYng)

Suicide thoughts and attempts (MoBaYng)
Repeated measures of mental health and life
satisfaction (MoBaYng)




MoBa Corona

® Mother, father, youth (16-17,5 years)

® Every other week since march-april 2020

Invited:

® 149 000 parents — responded: 75% (111 750)

® 17 250 youth — responded: 50% (8 625)
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Rich pre pandemic data on adults and adolescents from 10 MoBa data collections from pregnancy until the
children were 8 years old

Wik Pre: DNA collected at birth

Pre, peri, post: Diagnostic data from 2006 onwards (from health registries)

A Q14 year (mothers/adolescents)
* MoBaYoung (monthly to adolescents)
== Corona Qs (biweekly to adults/adolescents)

Post Corona Qs (adults/adolescents)

Age in 2020



Testing and diagnostic interviews
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Overview of the national health registries

Table 1, Overview of the mandatory national health registries
Data Respontible

Registries Act

g1 Norwegian Institute of
Public Health
§h
§1 | Norwegian Institute of
’ )
I‘T‘ ba Norweg jsation Registry (SYSVAK) §1 @
‘‘‘‘‘‘‘‘‘‘‘‘
Registry of t egian Armed F A - g1
Next
F g1
generation
> , ¢ Disease Registn g Norwegian Institute of
g1
Agency
§h Norwegian Directorate
of Health
dical Archives Registry §12
tor (IPLOS)
MMMMMM o . . i §Qh
slthcars-Associated Infections (NOIS)

Linked -Birth registry - School tests scores and - Social security
registries - Primary care grades support

with - Specialist care- Educational attainment - Family structure
continuous - Prescriptions - Income - Neighbourhood

follow-up
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MoBa Biospecimens available:

e EDTA whole blood and plasma (frozen -80°C)
e DNA extracted from whole blood (frozen -20°C)
e Urine (frozen -80°C)
® RNA: from cord blood (Tempus-tubes; RNase free, -80° C)

All samples stored with barcodes in freezers or automation storage systems

370 000 sample sets

4.5 million aliquots stored

Renningen, K. S., Paltiel, L., Meltzer, H. M., Nordhagen, R., Lie, K. K., Hovengen, R., ... & Hoppin, J. A.
(2006). The biobank of the Norwegian Mother and Child Cohort Study: a resource for the next 100
years. European journal of epidemiology, 21(8), 619-625.
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MoBa Teeth Biobank

Qi3 Donation of
and Q8 shed primary

Biological Biological
(i i) sampes | |sampies | [Q4sanaqs | | teeth
1 2

From 17. week BIRTH 6, 18, 36 months 3, 7and &
0 1 2 3 4 3 of gestation and 5 years 6% years years

Figure 4. Variables recorded into the database. a: Primary dentition with the actual tooth types encircled. b: Examples of
degree of caries (1 = enamel caries; 2 = caries with cavitation to dentine*). ¢: Degree of root resorption (0-4). d: Degree
of attrition/abrasion of incisal edge of the tooth crown (1 = only in enamel, 2 = to the enamel-dentin junction, 3 = further
into the dentine). *Courtesy of Prof. Ivar Espelid and Tandlikartidningen (Espelid I, Tveit AB, Mejare I, Nyvad B.
Karies — ny viten eller gamle sannheter? Tandlikartidningen 1997; 89: 19-28))

Figure 1. Time line for the questionnaires () 1-10), the collection of biological samples within
MoBa, and the collection of shed primary teeth to the MoBaTooth Biobank.

Department of Clinical Dentistry,

Close to 35 000 shed pri teeth f MoBa child . .
ose to shed primary teeth from MoBa children University of Bergen
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As of June 2021, all 250.000 samples have been genotyped

PHASE 1

ERC/HARVEST

ERC2

ERC3

ADHD

NORMENT1

NORMENT2

NORMENT3a

NORMENT3b

NORMENT3c

NORMENT4+

Methylation

7

PHASE 2

A

Phenotypic data

PHASE 3




THE VALUE OF MOBA
WILL CONTINUE TO
RISE




Examples of study designs

Causal risk factors

Unmeasured confounders

/\

Environmental exposure Mental health outcome

Trajectories

Intergenerational transmission of risk

Using negative controls (e.g. fathers)
Using sibling control design
Using Mendelian randomization (within-family)

Across development

Premorbid developmental trajectories

Clinical progression trajectories

Before and during the Covid-19 pandemic in adults and youths

Children-of-twin/sibling design (family pedigrees)
Trio GCTA (genome-wide SNPs)
Polygenic risk scores



@ Research acti ity in MoBa 2021

171 active research projects

RESEARCH

data collections \ERIMENTATION ¢

13 projects with
894 scientific papers (august 2021)

Human VoL.38, NO.4, pp. 2021
S Advance Access Publication on February 17, 2021 doiz10.1093/humrep/deab007
hi

Edmorensccess Role of maternal age and pregnancy history in risk of
miscarriage: prospective register based study

-Halvdan Morken,* Clarice R Weinberg,”
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Miscariage and other pregnancy complications might
share underlying causes, which could be biological
conditions or unmeasured common risk factors.
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Nonwegian population and t evaluate the
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challenging because rates of pregnancy loss are

'Genure for Fertity and Health, Norwegan Insttute of Publc PARTICIPANTS high around the fime that pregnancies are clinically
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and studies in distinguishing befueen miscarriage and

Perinatal Depression and An
With Multiple Sclerosis
A Population-Based Cohort Study

Introduction

Miscarriage is a common outcome of pregnancy,

with most studics reporting 12% (0 15% loss among
recognised pregnancies by 20 weeks of gﬂ\almn
sriage

ranch.Natiorst - Medical Birth Register of Norway, the Norwegian Quantifying the full burden of miscar

5
i Emironmertal Patient Register, and the induced abortion register.
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Abstract

Objective
To assess the occurrence of perinatal depression and anxiety in wome
diagaosis of multiple sclerosis (MS).

Methods

Atotal of 114,629 pregnant women were included in the Norwegian Mothe
Cohort study (1999-2008). We assessed depression and anxiety by questic
after pregnancy. Women with MS were identified from national health reg
records and grouped into (1) MS diagnosed before pregnancy (n = 140) or
pregnancy with (2) symptom onset before pregnancy (n = 98) or (3) sy
pregnancy (n = 308). Thirty-five women were diagnosed with MS in the
The reference group (n = 111,627) consisted of women without MS.

Results
Women with MS diagnosed before pregnancy had an adjusted odds r
dence interval, 1.2-3.1) for depression i

Health Registries, Norwegian Instiute of Public Health, Norws

o epariment of Paedrcs, Haukeland Unversy Hospial, Berges

“Comespondence address. Center for Fertity and Health, Norwegs
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STUDY QUESTION: Is the growth pattern of children conceived by ART differe
SUMMARY ANSWER: Both ART and underlying parental subfertiity may cont

children conceived with and without the use of ART.

WHAT IS KNOWN ALREADY: Children conceived by ART weigh less and ar¢
ferences in growth according to mode of conception persist during childhood,

unclear.

STUDY DESIGN, SIZE, DURATION: We conducted a prospective study pop
pating in the Norwegian Mother, Father and Child Cohort Study (MoBa) and 544
PARTICIPANTS/MATERIALS, SETTING, METHODS: Conception by AR
pared matemally reported length/height and weight among children in MoBa fron
tion using mixed-effects linear regression. Differences in self-reported height 2

conseription were assessed with linear regression.

MAIN RESULTS AND THE ROLE OF CHANCE: At birth, children conceived by ART were shorter (boys ~0.3c

Emrssurmden o
A, & s Hagrusahine

Adional materal s p
rineory T o lease v

neiouma o
e as: B/ 20193654869
136iisss

Accepted: 11 february 2019

0.1), girds ~0.4cm; 95% CI, ~0.5 to ~0.3) and lighter (boys ~ 113 grams; 95% Cl, ~201 to 25, girls
17). Afer birth, children conceived by ART grew more rapidly, achieving both greater height and weight at age 3. Children conceived by

of 2.0 (95% confi.
the third trimester. Risk factors were adverse so

cioeconamic factors and history of psychiatric disease and physical/sexual abuse. The risk of
anxiety was not increased. Women diagnosed with MS in the postpartum period had especially
high risk of postpartum depression. Women with MS symptom onset within § years after
pregnancy had increased risk of both depression and anxiety during pregnancy, whereas women

with more than § years until symptom onset did not.

ess conflic

that ambitions of

access to high quality ECEC are not

Risk of miscarriage according to the woman's age and
pregnancy history estimated by logistic regression.
RESULTS.

There were 421201 pregnancies during the study

reaching 53% in women aged 45 and over. There
was a strong recurrence risk of miscarriage, ith age
adjusted adds ratios of 1.54 (95% confidence interval
1.48 10 1.60) after one miscarriage, 2.21 (2.03 to

2.41) after two, and 3.97 (3.29 to 4.78) after three
consecutive miscarriages. The risk of miscarriage

was modestly increased if the previous birth ended

in a preterm delivery (adjusted odds ratio 1.22, 95%
confidence interval 1.12 to 1.29), stillbirth (1.30, 1.11
t01.53), caesarean section (1.16, 11210 1.21), orif

stillbirth. Furthermore, the observed miscarriage rate
isaffected by the competing risk of induced abortion. A
general lack of data on induced abortions has made it
difficul o determine how seriously this competing isk
distorts the estimation of ge rates. Based on

ational it orpopulation ased cobort studes

g

previous Norwegian study included all women treated
at one of the main hospitals in Gslo between 2000 and
2002, and estimated a miscarriage rate of 12% when

faking ntoaccoun induced abortions

though the cause of most miscariages is
unknown, they presumably result from a complex
interplay between parental age, genetic, hormonal,

pregnancy (1.19,1.05 to 1.36). The risk of miscarriage
was slightly higher in women who themselves had
been small for gestational age (1.08, 1.04 ta 1.13).
CONCLUSIONS

The sk of mis carriage varies greatly with maternal
age, shows a strong pattem of recurrence, and is also
increased after some adverse pregnancy outcomes.

; 95% CI, ~0.5 to
107 grams; 95% Cl, ~197 to

Genetic f:ncmls. including parental chromosomal

reanrangements and abnormal embryonic genotypes or
karyotypes, mnlﬂ underlie more than half of recurrent
miscarriages.” Maternal age is the strongest known

risk factor. The risk of miscarriage is slightly elevated
in the youngest mothers and then rises sharply in older
mothers.” ** There could be shared underlying risk
factors for miscarriage and other adverse pregnancy
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FAIR principles

«Open as possible, closed as necessary»
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The most
Important
discoveries lie
ahead
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Acknowledgment: On the Shoulders of Giants

Lorentz Irgens, Leiv Bakketeig, Johs Wiik, Bodolf
Hareide, Per Magnus, Camilla Stoltenberg, Ragnhild
Nordengen, Kari Kveim Lie, Rolv Terje Lie, Stein Emil
Vollset, Kjell Haug, Grete Tell, Pat Schreuder, Kjersti
Skjold R@nningen (biobank), Helle Meltzer, Ragnhild
Hovengen, Jorid Eide, Arild Sunde and Elin Alsaker, (built
up systems for tracking, data cleaning and storage)

It requires risk taking, immense endurance, tolerance for uncertainty, considerable personal stamina,

stubbornness and visionary capacities to lead such projects.

Helen Pearson, The life project: The Extraordinary Story of Our Ordinary Lives. London, England: Allen Lane; 2016
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... and funding

* The Ministry of Health and Care Services

* The Norwegian Institute of Public Health (NIPH)

* Projects and partners:
.- , NORWEGIAN MINISTRY
* Norwegian Minestry of Education and Research OF HEALTH AND CARE SERVICES

e The Research Council of Norway
* National Institutes of Health

* European research council (ERC) e S
e Studies —such as (ABC-studien NIH) OF EDUCATION AND RESEARCH

o
#V¥ ) The Research Council o ' N I PH
A" of Norway

Norwegian Institute of Public Health
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