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As Director-General of the Norwegian
Institute of Public Health, I am proud
to welcome the Centre for Fertility and
Health to our institute. The Centre is
one out of ten Centres of Excellence

awarded nationally by the Research
Council of Norway in 2017 and the only
one hosted by an institution outside the
university sector.

The Norwegian Institute of Public
Health is a national institution under the
Ministry of Health and Care Services.
Our vision is “Better health for all” and
we are responsible for generating new
knowledge in order to improve health
in Norway and globally. To reach this
goal we need rich national data and high
quality research. To prevent diseases and
promote health, we need more insight
regarding causal mechanisms in disease
actiology, and must develop cutting edge
methods that move these fields forward.
Our new Centre of Excellence is a great
asset to the institute in all these domains.

The marked changes in patterns of
fertility and family structure observed
over the past decades have large impacts
on our societies. Some consequences
of these changes are known, but most
are unknown. The Centre has set out
to unravel the health consequences of

these fertility changes, using Norway’s
rich data from registers, health surveys
and biobanks. The Centre will provide
new knowledge in the scientific fore-
front and be useful for decision makers
and other stakeholders in policymaking;

The institute provides infrastructure
and facilities for the Centre. Fruitful
synergies are reaped between the Centre
and the other departments at our insti-
tute in the fields of genetics, epidemiol-
ogy, mental health, toxicology and health
services, and several seminar series have
been established to promote scientific
exchange. I am confident that the Centre
will continue to develop strong collabo-
rations with our other units and with sci-
entists in Norway and abroad. To foster
the Centre as an international research
hub, we have provided the Centre with
guest workspaces, where scientists can
visit for shorter or longer periods to
collaborate in ongoing projects and to
develop novel ideas.

I have high expectations for the
Centre. Since its inception in 2017, the
Centre has hired excellent researchers,
some with professorships at leading
international universities, and attracted
prominent international collaborators.
The Centre has ambitious plans for
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DIRECTOR-GENERAL OF THE
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expansion, and is active in applying

for further funding from H2020, the
Research Council of Norway and other
sources. Such funding will provide new
opportunities, and I am certain that the
Centre will be a great inspiration for our
research and make important scientific
contributions over the coming years.

It is a great privilege to host the Cen-
tre at the Norwegian Institute of Public
Health, and I am committed to secure its
success.

M\M\
Camilla Stoltenberg
Director-General
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OVERVIEW

BY PER MAGNUS
CENTRE DIRECTOR

Dear friends, | am proud to present
the first annual report from CeFH.
The report sums up activities in
2018. 1t has been a wonderful
experience to get started.

The first year

The Centre was established on Novem-
ber 1, 2017. During the past year, we
have moved the themes in our appli-
cation forward. In addition, valuable
spin-offs and new ideas have emerged.
One cannot put experienced and creative
people in one place and expect them to
follow a narrow path. Our project port-
folio has grown. In some projects, we
use data sets that are already established,
whereas for others we are establishing
new data sets. In 2018, many efforts
have gone into planning and establishing
these new data sets. Our host insti-

tute has provided us with office space,
including workspaces for guests and
collaborators. We have set up seminar
series to foster scientific exchange. There
has been more attention from public
media than expected, as the decreasing
fertility rate has sparked public debate.
The government has given us the task to
explain the causes of the decline during
the coming year - a daunting challenge.

Staff and funding

By the end of 2018, 19 men and 16
women were formally associated with
the Centre, including full-time research-
ers, researchers in part-time positions
and foreign researchers with whom we
have established collaboration agree-
ments, and administrative personnel. In
addition, the Centre collaborates closely
with several other researchers in Norway
and abroad at a number of reputable
research institutions. In 2018, we hired
four new researchers, and we have ambi-
tious plans for continuos growth as new
external funding is obtained.

Scientific output

The Centre has contributed in 62 scien-
tific papers since it was established. 51
of these were published in 2018. They
reflect our backgrounds in demogra-
phy, genetics, statistical methods and
epidemiology. We are increasingly seeing
manuscripts with authors from different
disciplines. We have, among other things,
shown that the relationship between
marital status and life expectancy has
become stronger over the last decades;
that investing in adolescents as the par-
ents of the next generation is important
for the well-being of both current and
future generations; that children’s age at
the parents’ divorce can affect anti-



depressant use in adulthood, and that
children born after assisted reproduction
have an increased risk of asthma. We
have also contributed to the discovery
of new genetic variants for ADHD.
Researchers at the Centre contributed to
more than 70 news reports in Norway
in 2018, and have received international
press coverage on selected publications.
We have presented our research to other
researchers, decision makers and other
stakeholders at conferences and meet-
ings in Norway and abroad.

Collaboration and networks

We have established collaborations with
prominent international researchers in
the field, including Allen Wilcox, Emily
Grundy, Wendy Sigle, Eric Bonsang,
George Davey Smith, Abraham Aviy,
Ezra Susser, Hans-Peter Kohler, Mikko
Myrskyld. To increase the recruitment
of younger international research-

ers, we established “The Gro Hatlem
Brundtland Visiting Scholarship”. This
scholarship was announced and awarded
to two young researchers from the
University of Bristol, UK. Both use data
from Norwegian registries and cohorts.
In May 2018, the Centre organized an
opening symposium. The aim of the
symposium was to present the Centre’s
research agenda, to foster new research

ideas and to establish and consolidate
collaborations.

A promising future for the Centre
One challenge is to explain to some of
our surroundings that we cannot answer
all difficult questions immediately. This
type of research takes time. We are, of
course, harvesting some low-hanging
fruits. But we are just taking the first
steps on the paths into exciting research
areas.

Vo it cones

Per Magnus
Centre Director
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HIGHLIGHTS 2018

Major publications

The increasing mortality advantage of
the married: The role played by educa-
tion. Kravdal @, Grundy E, Keenan K.
Denographic Research. 2018;38:471-512

Adolescence and the next generation.
Patton GC, Olsson CA, Skirbekk V,
Saffery R, Wlodek ME, Azzopardi PS,
Stonawski M, Rasmussen B, Spry E,
Francis K, Bhutta ZA, Kassebaum NJ,
Mokdad AH, Murray CJL, Prentice AM,
Reavley N, Shechan P, Sweeny K, Viner
RM, Sawyer SM. Nature, 2018;554:458-
4606.

New evidence about effects of repro-
ductive variables on child mortality in
sub-Saharan Africa. Kravdal @. Popula-
tion Studies 2018;72(2):139-156.

Maternal history of miscarriages and
measures of fertility in relation to child-
hood asthma. Magnus MC, Karlstad O,
Parr CL, Page CM, Nafstad P, Magnus
P, London SJ, Wilcox AJ, Nystad W,
Haberg SE. Thorax 2019;74(2):106-113.

Discovery of the first genome-wide
significant risk loci for attention deficit/
hyperactivity disorder. Demontis D et al.
Nature Genetics. 2018;51:63-75.

Parent-of-origin-environment interac-
tions in case-parent triads with or with-
out independent controls. Gjerdevik M,
Haaland @A, Romanowska J, Lie RT,
Jugessur A, Gjessing HK. Annals of
Human Genetics 2018; 82(2): 60-73.

Major events

Opening symposium

The inaugural symposium of the Centre
was arranged on May 8 and gathered
over 100 participants. The conference
was opened by Linda Hofstad Helle-
land, Minister of Children and Equality,
Camilla Stoltenberg, Director-General,
Norwegian Institute of Public Health
and Liv Furuberg, Research Council of
Norway. The aim of the symposium
was to present an overview of trends in
fertility and family structure and good
examples of research within the Centre’s
area (from several disciplinary angles),
foster new research ideas and consoli-
date collaborations — within and between
disciplines.

The Gro Harlem Brundtland Visiting
Scholarship

The scholarship was announced in May
2018, and two researchers, Robyn Woot-
ton and Gemma Sharp were awarded the
grant for 2018 and 2019.

Recruitment

We hired four new researchers - Jonas
Minet Kinge, Maria Magnus, Fartein
Ask Torvik and Martin Flate - adding
to the team described in the application.
They have complementary expertise in
economics, epidemiology, psychology
and demography.

Professor Susan Sawyer accepted our
invitation to join the Scientific Advisory
Committee.

New offices
The Centre personnel moved to new
office spaces in June 2018.

We obtained funding for the projects:
“The intrauterine redox state and tel-
omere length in the newborn”, led by
Hakon Gjessing and Astanand Jugessur.

“HEALTH-GAP. Health, maturity, and
the gender gap in education”, led by
Camilla Stoltenberg, Fartein Ask Torvik
and Martin Flato.

“International Pregnancy Drug Safety
Studies (InPreSS)”, led by Kari Furu.
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OUR RESEARCH

The scientific goal of the Centre is to greatly advance the understanding of how changes in patterns of fertility
and family structure influence child and adult health through social and biological pathways.To reach this goal, the
Centre has put together an international team including epidemiologists, geneticists, demographers, statisticians,
and economists.

In this annual report, we describe our research in five integrated themes of research.We also present our key
research projects. Most of our research projects and activities cut across several research themes.

Theme |: Maternal and paternal age.
The impact of advanced maternal and paternal age at childbirth on diseases in parents and offspring.

Theme 2: Fertility problems.
Health consequences of subfertility and assisted reproductive technologies for parents and children.

Theme 3: Fertility and family structure.
Health consequences of other components of the reproductive history (number of children/siblings, childlessness,
age at first birth, interval between births) and family instability.

Theme 4: Statistical methods.
Our research employs numerous statistical analysis strategies where we contribute actively to the methods
development.

Theme 5: Intergenerational transmission of health.
How health and disease are transmitted between generations through biological and social pathways.



Centre for Fertility and Health

Parental age at first birth is increasing in
most countries. For example, in Norway
the mean age of mothers at first birth
has increased from 23.3 years in 1970
to 29.0 years in 2016. The mean age

of men at first birth has also increased
(see Figure 1). At the same time, the
total number of children born to each
woman has declined across the world,
and not only because of the later entry
into motherhood. If we consider the
development from a the perspective of
the child, the average age of the child’s
parents at the time of birth has typi-
cally increased. One of Centre’s goals

is to add to the knowledge about how a
higher maternal and paternal age affect
pregnancy outcomes and children’s
health, through social and biological
mechanisms.

Norway is an excellent venue to study
this because trends are similar to those
observed elsewhere in richer countries,
and unique data collected in Norway
enables detailed long-term prospective
studies.

One of several possible biological
mechanisms involves telomere biology.
Our research on this topic is presented
briefly below. The social pathways are
also diverse. For example, one reason
why parental age may affect child health
is that older parents are likely to have
more economic resources to spend
on their children. They may also have
accumulated more knowledge and may
be more mature. On the other hand,
they are less likely to survive until the
child reaches adulthood. Another issue,
addressed under theme 3, is that the age
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Maternal and paternal age at first birth
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Figure I.Mother’s and father’s age at first birth in Norway 1970-2018. Numbers in the
period 1970-1985 are calculated with new data in 2009.

Source: Statistics Norway

when a person becomes a parent (for the
first time) has implications for his or her
own health — through both biological
and social pathways.

Telomeres and mitochondrial DNA
Several lines of evidence link telomere
length to aging and longevity. Telomere
length is highly heritable and largely
determined at birth. It is therefore
important to elucidate prenatal influ-
ences that affect telomere length in the
newborn. A great advantage of the Not-
wegian Mother and Child Cohort Study
(MoBa) is that we have access to DNA
samples from mother-father-newborn
trios, allowing us to analyse telomere
lengths in a familial context to under-
stand the association between parental
age at conception and telomere length

in the newborn, as well as other health
outcomes such as neurodevelopmen-
tal diseases, cancer and cardiovascular
diseases.

We have established a collaboration
with key scientists at Rutgers University
in New Jersey, USA, to specifically test
whether associations between advanced
parental age and health outcomes in
children can be explained by telomere
biology. Another research topic is the
effect of mitochondtrial genetics and
maternal smoking during pregnancy on
telomere length in offspring. Advanced
maternal age is associated with increased
occurrence of chromosomal abnot-
malities in offspring, increased risk of
adverse perinatal outcomes, as well as
diseases of pregnancy such as preec-
lampsia, which in turn is associated with



later cardiovascular disease.

The scientific work is organised in
several projects. Two ongoing projects,
“Telomere length, epigenetic age and
T cells in women who give birth at an
older age” and “Telomeres and women
fecundity”, were established before the
Centre was formally started. A new
project, “The intrauterine redox state
and telomere length in the newborn”
is being co-led by Hikon Gjessing
and Astanand Jugessur who obtained
funding from the NRC program Frimed-
bio in 2018. Researchers at the Centre
are planning further research involving
telomere length analysis in collaboration
with Rutgers. The projects are planned
to start in 2020.

The epigenetic clock and biological
age

“Epigenetic clock” is a term used to
describe a molecular marker of age-

ing measured by DNA methylation.
DNA methylation measured in periph-
eral blood correlates closely - but not
exactly - with chronological age. Recent
research has shown that differences in
methylation at a given chronological age

DNA methylation

DNA methylation is a process by which
methyl groups are added to the DNA
molecule. Methylation can change the
activity of a DNA segment without chang-
ing the DNA sequence itself. Thus, DNA
methylation plays an important role in the
activation and silencing of genes.

is associated with a range of disease out-
comes, and may provide a better marker
for biological age that is independent of
chronological age. We know that fertility
declines with chronological age, but why
does fertility vary so strongly among
people of similar age? We will use DNA
methylation to identify the role of
biological aging in fertility and in disease
development.

Other projects

In 2018, we took part in a Nordic collab-
oration to study the effects of maternal
age on children’s birth weight using reg-
ister data from Norway, Denmark and
Sweden. This work will be presented at
the annual conference of the Population
Association of America in 2019.
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In collaboration with Wendy Sigle
at the London School of Economics,
the first draft of a paper was written
about how old mothers differ from old
fathers in terms of social background
and earlier childbearing history. Such
knowledge about the characteristics of
old parents helps us to understand what
kind of factors one should consider
when analysing implications of advanced
parental age for child health.

Furthermore, in a methodologi-
cal paper accepted in for publication
in Demographic Research, we discuss an
alternative to the commonly used sibling
models when investigating effects of
parental age. While our alternative
approach also has some disadvantages,
it can be useful when the intention is to
delineate whether observed child health
outcomes are effects of higher parental
age or just effects of the child being
born in a later calendar year.

j { Telomere
Telomere fl ' é GGGATT
Guanine
Adenlne j /l /’ Lh,,
Thymine CCCTAA
Cytosine

Figure 2. Telomeres are repetitive sequences of nucleotides (TTAGGG) at the ends of the chromosomes.They play an important role in
protecting the ends of the chromosomes from deterioration. During cell division, the DNA is unpacked from the chromosome to allow
replication. For each cell division cycle, the telomeres are shortened. Thus, the telomere length generally declines with age. However;, male
germ stem cells, in contrast to almost all other cells, exhibit progressively longer telomeres with aging due to telomerase activity. Further-
more, telomere length is heritable, and children of older fathers are born with longer telomeres.Telomere length is associated with several
diseases including cancer, cardiovascular diseases and neurodevelopmental disorders.We will investigate the role of telomere biology in
associations between parental age and disease. © designua / Adobe Stock
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As mothers’ and fathers’ age at first
birth have increased, we have also wit-
nessed increased fecundity problems in
the population. There has been a steady
increase in the use of assisted reproduc-
tive technology (ART) since its intro-
duction in Norway in 1984. Because the
total number of births per woman has
also decreased, the proportion of chil-

dren conceived in this way has increased.

Today, around 2500 children are born in
Norway each year through ART, which
is about 4% of all births, and around 7
million children have been born through
ART wortldwide. Moreover, as in other
countries, there has been an increase in
childlessness in Norway, from 10% in
1985 to 13% in 2015 for women and
much more pronounced in men, from
14% 1985 to 23% in 2015.

Whilst most mothers treated with
ART and children born through ART
are healthy, there is some evidence
pointing to adverse effects. ART has
been associated with adverse pregnancy
outcomes and increased risk of con-
genital malformations, infant morbidity
and mortality. ART is also associated
with several childhood diseases as well
as cardiovascular diseases and cancer in
mothers. One proposed mechanism for
the detrimental effects of ART proce-
dures is epigenetic modifications of the
DNA during gametogenesis, fertilisa-
tion, and early embryonic development.
However, it is not clear whether the
observed adverse effects of ART are
caused by the procedure itself or if it
is caused by the undetlying subfertility
itself or higher age of the mother.

Number of children born each year through ART
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Figure 3. Number of children born through ART in Norway from 1984 to 2018.
Source: Statistics Norway

We will estimate short and long- examine epigenetic changes induced by
ART, and determine their possible roles

in diseases.

term health consequences of ART for
women and offspring using a combina-
tion of data from registers, cohorts and

biological samples. In particular, we are
interested in health consequences of
subfertility in women and men, and will

The START project
Our Centre of Excellence funding has
permitted us to initiate an analysis of

Epigenetics

Epigenetics is the study of heritable phenotype changes that do not involve alterations in
the DNA sequence. Epigenetics most often denotes changes that affect gene activity and
expression, but can also be used to describe any heritable phenotypic change. Such effects
on cellular and physiological phenotypic traits may result from external or environmental
factors, or be part of normal developmental program.The standard definition of epigenet-
ics requires these alterations to be heritable, either in the progeny of cells or of organisms.
The term also refers to the changes themselves: functionally relevant changes to the
genome that do not involve a change in the nucleotide sequence. Examples of mechanisms
that produce such changes are DNA methylation and histone modification, each of which
alters how genes are expressed without altering the underlying DNA sequence.
Source:Wikipedia



epigenetic signatures (e.g. DNA methyl-
ation) and potential epigenetic effects in
subfertility and ART. For this, we have
established a collaboration with Rob-

ert Lyle at the Norwegian Sequencing
Centre. In 2018, we started pulling 6048
samples from the biobank of the Nor-
wegian Mother and Child Cohort Study.
The samples will be analysed for DNA
methylation with the new EPIC array
covering more than 850 000 methylation
sites across the genome. The samples
include 1000 trios of mother-father-chil-
dren born after ART and 1000 control
trios.

Metabolic profiles and perinatal
outcomes

In collaboration with Debbie Lawlor at
the University of Bristol, UK, we collab-
orate in the project “Prenatal metabolic
profile and in vitro fertilization (IVF),
pregnancy, perinatal and longer-term
outcomes”. The aim of the project is to
compate metabolic profiles in couples
(women and men) who conceive via IVF
and determine if they can cause preg-
nancy/petinatal outcomes and if they
can be used to predict outcomes. We will
pull samples from 16 000 participants

in the Norwegian Mother and Child
Cohort Study in 2019 and analyze their
metabolic profiles.

The ART register study

In “the ART register study”, we com-
bine Norwegian registry data to study
causes and effects of subfertility and
ART. This project is a collaboration with
Allen Wilcox at the National Institute

of Environmental Health Sciences,

USA. We have also hired researchers in
joint positions between our Centre and
fertility clinics in Norway who contrib-
ute with their clinical experience and
expertise in ART research. Our aim is to
identify factors that affect fetal growth,
gestational length and adverse pregnancy
outcomes. We will compare pregnancies
resulting from ART with those resulting
from natural conception. In this project,
we use data from various registries
including the Medical Birth Registry of
Norway, the Norwegian Mother and
Child Cohort Study and the Norwegian
Patient Register.

We have also started a desctiptive
analysis of the sociodemographic profile
of children born after ART, with Alice
Goisis at University College London,
UK. A paper has been accepted for
presentation at a conference in 2019.
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Researchers at fertility clinics in Norway,
such as Spiren Fertilitetsklinikk in Trond-
heim, contribute with their clinical expe-
rience and expertise in ART research.
Photo: Spiren Fertilitetsklinikk / Fotograf
Hermstad AS

Figure 4. Wonders of nature.
Left: A human egg cell. Middle: A human embryo at the four cell stage, two days after in vitro fertilisation. Right: A human blastocyst,
five days after in vitro fertilisation. The inner cell mass of the blastocyst subsequently forms the embryo, and the the other cells of the
blastocyst forms the placenta and the fetal membranes.
Photo: Spiren Fertilitetsklinikk v/Thorir Hardarsson



THEME 3

FERTILITY AND FAMILY.STRUCTURE

The demographic setting
As age at first birth has increased and
the number of children born to each
woman has decreased over the past
decades, more people are ending up
childless. Additionally, there have been
marked changes in marriage, divorce and
cohabitation patterns over the last half
century: The age at marriage and the
proportion of people who never marry
have increased, while divorce rates have
escalated. Couples living together in con-
sensual unions have largely compensated
for this shift away from marriage, but
these unions are much more unstable.
In combination with an increase in the
proportion of children born outside of
marriage, and most commonly to cohab-
iting patrents, these patterns and trends
in partnership instability have led to a
sharp rise in the proportion or children
who experience parental disruption. For
example, 39% of 17-year old children in
2015 did not live with both their parents.
Because many parents form new part-
nerships after disruption, and often have
children in these partnerships, families
are becoming more and more complex.
The changes in marriage, divorce,
cohabitation and family structure have
been influenced by (and contributed to)
the fertility changes, and the two sets of
changes have also been driven by many
of the same forces. Because of this
close relationship between fertility and
family behaviour, it is reasonable to take
both into account in studies of health
implications.
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Figure 5. Mortality of non-married individuals relative to that of married individuals (odds
ratio), by period, controlled for age differences. Source: Kravdal et al. (2018)

Goals

Our goal is to contribute to better
understanding of how the number of
children, age at first birth, length of
birth intervals, and partnership dis-
ruptions affect the health of parents,
and how the number of siblings, birth
interval lengths and parental disruption
affect offspring health. The reproductive
factors may affect the parents” health
through both biological mechanisms
(linked to physiological processes during

pregnancy or lactation) and social path-
ways. As examples of social pathways,
the number of children likely affects a
person’s lifestyle and may be important
for access to support in old age, whereas
eatly entry into parenthood may disrupt
education or work careers, with later
implications for health. Comparisons
between fertility-health associations
among women and men shed light on
the relative importance of biological and
social mechanisms.



Number of children and adult health
In 2018, we analysed associations
between number of children and adult
health outcomes. Especially, we paid
attention to cardiovascular mortality
and the risk of being diagnosed with
inflammatory bowel disease. The latter
was done in collaboration with two
gastroenterologists at the Oslo Univer-
sity Hospital, and a paper indicating a
protective effect of pregnancy on the
risk of developing Crohn’s disease was
submitted to a journal early in 2019.

Furthermore, a paper discussing the
scientific and political value of research
on effects of number of children on
parents’ health and other outcomes was
finalized in 2018 and published in the
Journal of Population Research early in 2019.

In these studies, the observation that
those who have many children also tend
to have been younger when they have
become parents has been taken into
account, which itself may affect later
health.

The importance of the number of
older siblings (birth order), mater-
nal age, and birth interval for child
mortality in sub-Saharan Africa
In 2017, we finished research on the
effects of reproductive factors on child
mortality in sub-Saharan Africa, and we
published a paper in Population Studies in
2018. The study was based on data from
Demographic and Health Surveys in
28 countries. The study confirmed that
short birth intervals are strongly associ-
ated with high child mortality. We also
observed an adverse effect of higher
maternal age, while higher birth order
was found to have a protective effect.
The paper discusses the implications
of various alternative reproductive
“strategies” from a novel perspective,
taking into account three issues. One
issue is that that there may be long-term
consequences of the age at first birth,
in the sense that a relatively low age at
first birth tends to also lead to low age
in subsequent births, which may affect
the mortality of those children. Another
relevant issue is that a short interval to
the next birth does not only increase the
chance that the next child dies; given the
mother’s age at the most recent previous
birth, a short interval to the next child
also means that she will be younger
when that child is born, and likely also
at subsequent births, which has addi-
tional impact. Thirdly, if a woman has

a child at a younger age, the birth will
necessarily take place in an eatlier cal-
endar period. The latter is likely to have
importance as well, for example because
of continued general improvements in
nutrition, sanitation and health care.

Marital status and mortality

Our research has shown that the mortal-
ity gap between married and non-mar-
ried individuals in Norway has become
larger over recent decades, similar to
what has been observed in some other
rich countries. Among the never-married
in Norway, mortality did not fall over the
last decades of the 20th century, and in
2005-08, mortality was as high for this
groups as for the married group three
decades eatrlier. The divorced, who had
the highest mortality in first part of the
period, had lower mortality than the
never-married in 2005-08. A paper with
emphasis on the combined importance
of marital status and education was
published in Population and Development
Review in 2017. In 2018, we published
another paper (with Emily Grundy at
the University of Essex) in Demographic
Research. 1t included additional details
about the increasing mortality disadvan-
tage among the non-married. However,
the main message of the paper was that
education contributes very little to the
increasing mortality differences between
marital status groups. The conclusions
from the two papers were disseminated
broadly through a Policy Brief published
by Population Europe.

Effects of parental disruption on
child health

In 2018, we finalised an analysis of how
children’s age at parental divorce affects
the children’s use of antidepressants

in early and mid-adulthood, and we
published a paper (with Emily Grundy)
in Population Studies early in 2019. The
study showed that children who were
older when the divorce occured were
more likely to purchase anti-depressants
at age 20-44. The relationship between
age at parental divorce and depression
was only evident among women and
those whose mothers had low education.
The relationship was partly a result of
lower educational attainment among
those who experienced the divorce at
the lowest age. To conduct this study, we
used data from registers, including the
Prescription Database.
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Social Inequalities in Mortality

Figure 6. Facsimile of Population Europe
Policy Brief No. 16,2018.

The importance of interpregnancy
intervals for pregnancy outcomes
and child health.

Birth intervals are often quite short also
in rich countries. Research has shown
that starting childbearing at high age

— which is increasingly common — is
associated with short successive preg-
nancy intervals. We work with Australian
(Curtin University, Perth) and Finnish
researchers (Institute of Health and
Welfare, Helsinki) on combining registry
data from several countries to study the
effects of intervals between pregnancies.
With a large combined study population,
we are able to study rare outcomes such
as intervals after stillbirths and other
adverse pregnancy outcomes.

The gender gap in education

In 2018, we started a project aimed at
understanding the health consequences
of gender differences in educational
attainment. These consequences
involve fertility and family structure.
For example, less educated men are less
likely to form stable partnerships and
have children, and if they do marry or
cohabit, the partner also tends to have
low education. In past years, low edu-
cation has been associated with higher
fertility for women, but this is about to
change because of women’s new roles in
the family.

Future plans

From 2019 or 2020, our research will
be based on a larger register data file. In
2018, we obtained ethical approval to
construct a data set covering the whole
Norwegian population and including
information from a wide array of reg-
isters.



THEME 4

STATISTICAL METHODS

The Centre’s interdisciplinary approach
to understand health implications of the
recent changes in fertility patterns and
family structure requires close collabo-
rations between different disciplines, as
well as coordination and development
of research methodology. While the
different disciplines at the Centre have
different traditions, different terminol-
ogy and different approaches to research
methodology, statistical modeling is a
unifying theme across all disciplines. We
have therefore added statistical meth-
odology as a new, central theme to the
original four themes of focus. Figure 7
illustrates some of the many interdis-
ciplinary links in the use of statistical
analyses.

Our research projects employ numer-
ous statistical analysis strategies where
we contribute actively to the methods
development. We describe some key
methods below.

Haplin and genetic association
analyses

Most of our research on genetic factors
in relation to fertility, pregnancy out-
comes, and health consequences of ART
procedures is focused around nuclear
families, in particular with basis in the
MoBa study. Haplin is an open source
statistical package developed in the R
programming language, a free software
environment for statistical computing
and graphics. Haplin was initially pub-
lished by Hakon Gjessing et al. in 2000,
and is being developed continuously

to adapt to new research challenges at

Bioinformatics

( Genetic )
epidemiology

Biostatistics

Computer
science

Time-to-event
analysis

Statistical science
L

Econometrics

Figure 7. Statistical methodology at the Centre.

the Centre. We use Haplin in analyses
of triad data (nuclear families), where
it is applied to GWAS data. Haplin is
designed to discover a variety of genetic
effects within a family triad, such as
parent-of-origin effects, effects of fetal
and maternal genes, X-chromosome
genes with or without X-inactivation,
gene-environment interactions etc.
Recent implementations allow for the
inclusion of methylation (EWAS) data,

which are central to our fertility analyses.

Haplin is available for multicore com-
putations at the TSD platform at the
University of Oslo. Figure 8 illustrates

a typical combination of case-patents
triads and control-parent dyads available
for analysis.

Time-to-event analyses

Neatly all statistical analyses at our
Centre involve time scales. A typical
time scale in demography is age of an
individual, used when analysing age at
first birth, age at death etc. Similarly,
time from first to second birth is used
to study factors that determine birth
spacing and the total number of children
to a mother. In perinatal epidemiology,
gestational age is a useful time scale for
studying exposures throughout preg-
nancy, including the potential effects of
ART procedures. A thorough under-
standing of how to analyse data on a
time scale is essential to avoid selection
biases due to truncated time spans,



frailty phenomena, and other challenges
in time-to-event analyses. Our group has
extensive experience in research on time-
to-event analyses, and are continuously
developing new strategies to integrate
genetic data with time-to-event data,
accounting for familial correlations, etc.

Causal analyses and Mendelian
randomisation
Understanding whether a medical pro-
cedure such as ART, an individual’s life
style choices, family planning etc. have
causal effects on health outcomes is
central to our research. While a well-de-
signed randomised clinical trial is the
gold-standard for determining causal
effects, they are impossible to conduct
in most epidemiologic, economic, and
demographic research. In econometrics,
statistical methods and statistical designs
to determine causality from observa-
tional data have been developed and
extended for decades. More recently,
such methods have been transferred
to and further developed in epidemio-
logic and demographic research. As an
example, instrumental variable models
have found increasing use in genetic epi-
demiology, where genes are used as an
“instrument” to reveal causal relation-
ships between exposures and outcomes,
and eliminate confounding effects
of unmeasured variables. Known as
Mendelian randomisation, this method-
ology has been implemented using, for
instance, polygenic risk scores.
Mendelian randomisation has been a
central topic of research at the Uni-
versity of Bristol, UK. In 2018, we
strengthened our ongoing collaborations

CASE

MOTHER-FATHER-CHILD

with several researchers from the Uni-
versity of Bristol. Two young researchers
were awarded our Gro Harlem Brundt-
land Visiting Scholarship, and have spent
time at the Centre in 2018 and 2019.
Another strategy to focus the under-
standing of causal mechanisms is the
fixed effect analysis. A statistical model
frequently used in demographic research,
fixed effect analysis has recently found
more extensive use in epidemiology as
a way of accounting for maternal genes
and other factors that remain constant
from pregnancy to pregnancy.

The challenge of imperfect data
Data are in practice imperfect in several
ways. One pervasive problem is wissing
data where some observations are not
recorded. Another problem is weasure-
ment error where only fallible measures
are available for variables of interest. In
both cases, invalid statistical inference is
likely to result if the problems are not
appropriately addressed. Moreover, data
often contains units nested in clusters.
For instance, in longitudinal data repeated
measurements on health status can be
nested in persons and in wultilevel data
observations on persons can be nested
in institutions such as hospitals. In both
cases, the nested structure is likely to
induce dependency among the units

in the datasets and invalid statistical
inference will result if such dependence
is ignored. At the Centre, we are actively
working on developing novel methods
for handling imperfect data.

CONTROL

MOTHER-CHILD

Figure 8. lllustration of a typical combination of case-parents triads and control-parent

dyad available for analysis.
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Examples of textbooks in statistical meth-
ods written by researchers at the Centre.

High-dimensional data, prediction,
and variable selection

Based on the results from extensive
GWAS and EWAS analyses, there is a
need to develop prediction methods

and scores by selecting subsets of SNPs
or CpGs that are of manageable size
but retain sufficient predictive power.
Such scores are becoming increasingly
popular in genetic research to construct,
for instance, polygenic risk scores for
fertility, propensity scores for ART
procedures, prediction models for epige-
netic age acceleration, etc. The necessary
statistical methodology is bordering to
bioinformatics, statistical learning, and
machine learning, Our group has pub-
lished new scores for “epigenetic gesta-
tional age” that are already being applied
in international research projects.
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Power and sample size calculations with
Haplin. Article in press, Gjerdevik et al. 2019




THEME 5

INTERGENERATIONAL
TRANSMISSION OF HEALTH

Health factors can be transmitted to
subsequent generations in several ways.
First, certain characteristics of the
parents that are important for their own
health, such as their socioeconomic
resources, lifestyles and attitudes may
be passed on to their children through
various types of “social transmission”.
Second, a trait from the parents can

be inherited through genes. Third, the
patents’ health may affect the daily life
in the home, their ability to care for the
children, and the children’s education
and income, all of which in turn may be
important for the children’s health.

Relative importance of genes and
environmental factors

We will estimate the relative importance
of genes and environmental factors

in transmission of certain diseases

and indicators of wellbeing. We will

use GWAS data from the Norwegian
Mother and Child Cohort Study to cal-
culate genetic risk scotes for both adults
and offspring. Thus, we can examine
the interaction between genetic and
social factors with respect to the risk of
specific diseases.

In 2018, we published a paper in
Hypertension investigating maternal and
paternal height and the risk of preec-
lampsia. Tall women have been found
to have a lower incidence of preeclamp-
sia. This points to a possible biological
causal effect, but may also be because
of socioeconomic confounding. Our
analysis showed that the association
between maternal height and preeclamp-
sia is unlikely to be due to confounding

by familial, socioeconomic factors or by
fetal genes related to height.

Transmissions of disease and risk
factors

Using data from two large cohort
studies, Cohort of Norway (CONOR)
and the Norwegian Mother and Child
Cohortt Study, we will analyse transmis-
sions of disease and risk factors (such as
smoking, high caloric intake diets, and
low levels of physical activity) across
three generations, from grandparents via
patents to children. Detailed question-
naire data, physiological measures and
physical tests will allow us to consider a
broad range of biological and socio-eco-
nomic factors that can be involved.

Analyses across multiple generations
We further plan to extend these per-
spectives to more than three generations

by using historic demographic data

that include seven to nine generations.
We will assess whether the health of
children today is related to the health of
their ancestors. We will take into account
the longevity of past generations, and
also explore influences via family size
and structures, socioeconomic resources
and environmental contexts. For these
studies, we will make use of the National
Historical Population Register.

In 2018, we published a paper in
Nature emphasising that lifestyle during
adolescence does not only have an
impact on youth’s own health, but also
on the health of future generations.
Thus, facilitating good health choices in
early life should be a priority in public
health programs.

SNP
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Figure 9. Genome-wide association studies (GVVAS) are analyses of genetic variants ob-
served in different individuals to understand their association with phenotypical traits. The
genetic variation observed in the genome is often a variation in a single base pair in the

DNA, called single-nucleotide polymorphisms, or SNPs. One can compare such variations
with mutations, but whereas a mutation is quite rare (in less than % of the population),

SNPs are more common. GWAS are useful analyses to know which genetic variations are
associated with a phenotype, but they cannot be used to determine causality, e.g. that one

genetic variation leads to a certain disease.



KEY PROJECTS

Reproduction, partner disruption

and health

The main aim of the project is to

understand the health consequences of

changes in fertility patterns and partner
disruption. The health consequences

are studied at the population level, with

special focus on mortality and morbidity
from cancer, cardiovascular diseases and
mental disorders.

The data collected for this project
constitutes the basis for many of our
coming research papers. Our research
questions are divided in four sub-pro-
jects:

e How do maternal/paternal age at
birth, number of siblings, and age
interval between siblings affect
children’s health?

*  How do the number of children
(including childlessness), age at first
birth, and interval between births
affect adult health?

*  How does disruption of parental
relationships, and possible paren-
tal re-partnering, affect children’s
health?

*  How does disruption of relation-
ships, and possible re-partnering,
affect the health of the involved
adults?

In 2018, the project was approved by
the Regional committees for medical and
health research ethics, and we started the
work to apply for access to data from
various registers.

Key personnel at the Centre: Per
Magnus, Qystein Kravdal, Kare Bavre,
and many more from the Centre staff.

START - Study of assisted repro-
ductive technology - epigenetic
mechanisms
The main aim of the project is to under-
stand health consequences of subfertility
in women and men, and to examine
how genetic influences and epigenetic
differences are associated with subfertil-
ity and the use of assisted reproductive
technologies (ART). Both genetic and
epigenetic mechanisms play a role in
health outcomes after the use of ART.

In 2018, we started pulling 6048 sam-
ples from the biobank of the Norwegian
Mother and Child Cohort Study. The
samples include 1000 trios of mother/
father/children born after ART and
1000 control trios. These samples will
be analyzed with the new methylation
EPIC array covering more than 850 000
methylation sites across the genome.

The project is funded by the Research
Council of Norway through the Centre
of Excellence grant.

Key personnel at the Centre:
Siri E. Haberg, Robert Lyle, Hikon
Gjessing, Rolv Terje Lie, Jon Bohlin,
Astanand Jugessur, Christian Page, Julia
Romanowska, Maria C. Magnus.

ART - Assisted Conceptions - Preg-
nancy and childhood outcomes

In this project we combine Norwegian
registry data and questionnaire data from
the MoBa cohort study to investigate
causes and consequences of subfertility
and assisted conceptions. The project
was initiated in 2014 and has been
updated with new datasets in 2018. Main
outcomes include fetal growth, gesta-
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tional length, fetal loss, vanishing twins,
and health in children and parents with
subfertility and use of ART.

The project is funded by the Research
Council of Norway through the Centre
of Excellence grant.

Key personnel at the Centre: Siri E.
Haberg, Allen Wilcox, Maria C. Magnus,
Rolv Skjerven, Nils-Halvdan Morken,
Hakon Gjessing, Laura Oakley, Liv
Bente Romundstad.

National Historical Population Reg-
ister for Norway (HPR) 1800-2024
The main aim of the project is to build a
longitudinal population register includ-
ing all persons who lived in Norway in
the period 1800-1964, and which will

be integrated with the National Popula-
tion Register. This register will be very
valuable in studies of the population
over the life coutse, and for the research
in the Centre. The Historical Population
Register is constructed from linking data
from censuses, church books and other
primary sources.

In 2018, researchers at the Centre
were partners in a new application to
the Research Council of Norway aiming
at continuing and extending the present
project. The main aims in this new pro-
ject is to complete the construction of
HPR, but also to integrate it into open
data infrastructure where the different
users of additional thematic historical
registers can cooperate and add new data
to the benefit of all users, where HPR
will facilitate full linkage of these histor-
ical registers and datasets with existing
modern microdata.
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The START team at a project meeting in March 2019. From left to right: Julia

Romanowska, Ellen Carlsen, Hdkon Gjessing, Maria Magnus, Siri E. Haberg, Gemma Sharp,
Jon Bohlin,William Denault, Kristine Lekds Jacobsen, Astanand Jugessur, Per Magnus, Haakon
E. Nustad, Christian Page. Sitting in front: Rolv Terje Lie and @ystein Ariansen Haaland. Not
present: Miriam Gjerdevik and Robert Lyle. Photo: Fredrik Swift

The project is funded by the Research
Council of Norway’s FORINFRA pro-
gram since 2013.

Key personnel at the Centre: Kire
Bavre and Per Magnus.

HEALTH-GAP. Health, maturity, and
the gender gap in education

The primary objectives of the project
are to understand the health con-
sequences of gender differences in
educational attainment and school per-
formance and to examine whether the
difference in timing of physical maturity
between girls and boys is a major expla-
nation for the observed gender gaps in
education.

In 2018, two researchers were hired at
the Centre to work on this project, and
we have established collaborations with
Institute for Social Research, Norway
and the University of Bristol, UK. The
topic received much attention in 2018,
particularly in connection with the
work by a committee (led by Camilla
Stoltenberg) which was appointed
by the government in 2017 to gather
knowledge about the gender differences
in school, and suggest measures to
counteract adverse gender differences
in educational attainment and school
performance. Educational attainment
is likely to affect fertility and health in
several ways. Firstly, more educated men
and women have increased their fertility
compared with their less educated peers.
Secondly, combining health risks of low
educational attainment with little social
support in terms of family network

may be particularly damaging for health,
and perhaps especially for men’s health.
Thirdly, an assortative mating among
people with low education may further
exacerbate individual health risks in this
group.

The project is funded by the Research
Council of Norway’s BEDREHELSE
program.

Key personnel at the Centre: Fartein
Ask Torvik and Martin Flate.

The Burden of Obesity in Norway
The main aim of the project is to study
the impact of obesity on morbidity,
mortality, health service use and social
insurance benefits in Norway. The
project aims to gain a deeper under-
standing of the total burden of obesity
in Norway by estimating individual tra-
jectories and cost of illness by different
demographic and social characteristics.
Secondly, we aim to elucidate the causal
impact of obesity on health and health
service use by the use of genetic markers
as natural experiments.

In 2018, the project team published
one paper in BM] on the impact of obe-
sity on mortality and another paper on
the impact of obesity on health service
use is currently under review. Further
investigations into the causal effect of
obesity on fertility/birth outcomes/rela-
tionship status is being pursued.

The project is funded by the Research
Council of Norway’s FRIMEDBIO
program (Young Research Talents).

Key personnel at the Centre: Jonas
Minet Kinge, Christina Edwards.

Evaluation of free school fruit on
childhood growth and obesity: a
natural experiment

The primary objective of the project is
to estimate the effect of the free school
fruit program on childhood growth and
obesity.

In the period 2007 to 2014, pupils in
junior high-schools and combined pri-
mary and junior high-schools were given
a free fruit/vegetable each day, while
pupils in primary schools were not. We
have measured height and weight among
13-year olds in more than 150 schools
to evaluate the effects of this natural
experiment. The data are now ready for
analysis.

The project is funded by the Research
Council of Norway’s BEDREHELSE
program.

Key personnel at the Centre: Per
Magnus.

InPreSS - International Pregnancy
Drug Safety Studies. Short and
long-term safety of drug use in
pregnancy

InPreSS is an international collaboration
to study the safety of drug use in preg-
nancy. The overarching objective is to
better understand the consequences of
in-utero drug exposure on fetal devel-
opment, birth defects and longer-term
outcomes (neurodevelopment outcomes
and academic performance) in the

child, comparative drug safety, as well as
maternal social and health consequences
of discontinued drug treatment.

The project was started on June 1,
2018 and is a collaboration between
partners from the five Nordic countries,
Australia and USA.

The project is funded by the Research
Council of Norway through the
BEDREHELSE program.

Key personnel at the Centre: Kari
Furu, Maria C. Magnus and Siri E.
Haberg,

Telomere length, epigenetic age and
T cells in women who give birth at
an older age

This project aims to investigate female
fecundity in the context of three major
indices of biological age: telomere
length, epigenetic age, and immune
status. The hypothesis is that women
with a longer telomere length, younger
epigenetic age and healthier immune
status than their peers have an increased
ability to give birth to their first child at



an older age.

DNA samples of 2000 trios (mother,
father and newborn) from the Norwe-
gian Mother and Child Cohort Study
(MoBa) were selected for this project.
Rutgers University (USA) will measure
leukocyte telomere length in these 2000
trios, whereas UCLA, United States will
measure DNA methylation in 1000 of
the mothers aged 32 years and above.

In 2018, DNA from 500 trios was
sent to Rutgers University for analysis.
A PhD student in the project, Yunsung
Lee, received a mobility grant from the
Norwegian Research Council to travel to
UCLA in the US. He has been visiting
Prof. Steve Horvath’s lab at UCLA from
November 2018 to April 2019 to pursue
epigenome-wide association analysis
(EWAS) of telomere length using data
from the Women’s Health Initiative, the
Framingham Heart Study, and the Jack-
son Heart Study.

The project is funded by the Research
Council of Norway’s FRIPRO program.

Key personnel at the Centre:
Astanand Jugessur, Per Magnus, Hikon
Gjessing and Jennifer Harris. PhD
candidates: Kristine Lokas Jacobsen and
Yunsung Lee.

Telomeres and female fecundity
The background of the project is the
observation that women with delayed
menopause and those who give birth to
children later in life show less cardiovas-
cular disease and live longer than other
women. Women with constitutively long
telomere length have delayed meno-
pause, show less cardiovascular disease
and also live longer than other women.

The central hypothesis of this pro-
posal is that women who bear children
later in life without the use of ART
might have a constitutively long tel-
omere length. The aims of the study
are: 1) to measure telomere length in
1700 mothers who gave birth at ages 18
years or older, including 1000 mothers
who gave birth at the age 35 years and
older; 2) measure telomere length in 300
mothers who gave birth at the age of 35
years and older with the aid of in-vitro
fertilization; 3) measure telomere length
in the 2000 fathers (the sexual partners)
of the mothers in aims 1 and 2); and 4)
to measure telomere length in newborns
of these parents.

The project is funded by the US
National Institutes of Health (NIH).

Key personnel at the Centre:

Astanand Jugessur, Per Magnus, Hiakon
Gjessing. PhD candidates: Kristine
Lokas Jacobsen, William Denault and
Yunsung Lee.

The intrauterine redox state and
telomere length in the newborn
The aim of the project is to examine

(1) the association between newborn’s
leukocyte telomere length and mito-
chondrial genotypes, and (2) associations
between newborn’s leukocyte telomere
length and maternal smoking during
pregnancy.

The projects was granted funding
from the Research Council of Norway’s
FRIMEDBIO program in 2018.

Key personnel at the Centre: Hiakon
Gjessing, Astanand Jugessur and Jen-
nifer R. Harris.

Dimjob - Social, demographic and
health dimensions of technology-in-
duced job loss

The project will study Norwegian popu-
lation registries and surveys on occupa-
tion and firm data, education, cognitive
test performance, personality, coping,
health, intergenerational data, social iso-
lation, physiological and mental health
trajectories. We will study how these
factors relate to how individuals respond
in terms of demographic, social and
health outcomes, including quality of
life, re-employment, disease incidence,
training and demographic outcomes
(e.g., partnership stability, childbearing,
internal migration).

The projects was granted funding
from the Research Council of Norway’s
VAM program in 2018.

Key personnel at the Centre: Vegard
Skirbekk.

Metabolic profile and IVF, preg-
nancy, perinatal and longer-term
outcomes
We will combine metabolic profiles,
genome-wide genotypic data, and clinical
factors to understand causal mechanisms
for, and accurately predict, adverse
pregnancy, perinatal and postnatal
outcomes in in vitro fertilisation (IVF)
and spontaneously conceived pregnan-
cies. Differences in pregnancy metabolic
profiles are likely to be important, but it
is only recently that studies of pregnant
women have detailed measurements
of metabolic profiles assessed during
pregnancy.

We plan to add metabolomic profiles
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to pregnancy samples on a subgroup of
16 000 women and 5000 of their male
partners in MoBa who have genome-
wide genotypic data on trios. These
data will contribute to evidence that will
enhance our understanding of the role
of pregnancy metabolism on pregnancy
and perinatal outcomes. We will use
machine learning methods to develop
prediction algorithms for each adverse
outcome, and also for ‘healthy’ preg-
nancy, and test the discrimination and
calibration of these, as well as compare
them to similar metrics for prediction
using established risk factors collected at
the first antenatal clinic.

The project is funded by grants to
professor Deborah A Lawlor (ERC
Advanced Grant and UK National Insti-
tute of Health Research Senior Investi-
gator award).

Key personnel at the Centre: Siri
Eldevik Haberg, Per Magnus, Maria C.
Magnus.
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CORE GROUP

Centre Director Per Magnus

Per Magnus is a physician with a back-
ground in medical genetics. He has been
employed as an epidemiologist at the
Norwegian Institute of Public Health
since 1985, and is also adjunct professor
at the Institute of Health and Society at
the University of Oslo. He has worked
on a series of public health challenges,
such as infections (HIV, pandemic influ-
enza), childhood asthma, autism, and
chronic fatigue syndrome, although his
main interests have always been genetic
and perinatal epidemiology. He has been
active in building networks between epi-
demiologists in Norway and was the first
Head of the Norwegian Epidemiological
Association. He has written textbooks
on epidemiology and project planning,
and teaches genetic, epidemiological and
social medicine research. He has initiated
a series of cohorts and case-control
studies. He had a key role in establish-
ing the Norwegian Mother and Child
Cohort Study (MoBa), and has been its
principal investigator for the past twenty
years.

Deputy Centre Director Siri E. Haberg
Siri Eldevik Héberg is a physician with
main research interest in perinatal
epidemiology. She is well experienced

in combining data from cohort studies,
biological analyses and national regis-
tries. Haberg’s current research focuses
on the causes of fertility problems and
fetal loss, and risk factors and conse-
quences of assisted reproductive tech-
nologies. Her work has involved registry
based population studies, and studies

of genetic and epigenetic associations
with pregnancy exposures, pregnancy
outcomes and eatly life diseases. Haberg
has also been involved in a number of
registry-based projects studying influ-
enza, safety of vaccinations and antiviral
medications in pregnancy, childhood
and in the general population. This
research has focused on the link between
immunology and neurological, neurode-
velopmental and autoimmune diseases.

Haberg leads and collaborates with
several international research groups on
environmental exposures, pregnancy and
child health outcomes.

Principal Investigator Vegard Skirbekk
Vegard Skirbekk is a population econ-
omist and social scientist specialising

in demographic analysis and cohort
studies. He holds a professorial position
at the Population and Family Health at
Colombia Aging Centre at Columbia
University, USA. Skirbekk received his
PhD from Rostock University, Germany
and has also worked at the Max Planck
Institute for Demographic Research. He
has two decades of international expe-
rience and has held professorships and
scientific leadership positions in Austria
and Germany. He has received research
grants from ERC, PEW and UNE-
SCO. Skirbekk’s main research focus is
on health, productivity, and associated
determinants from a multidisciplinary
perspective, with an emphasis on the
role of changing labor market demands,
technological and cultural changes as
well as variation in the attitudes, beliefs,
and competences of new cohorts. He
has published widely on comparative
health and cultural studies for countries
from all world regions. Skirbekk has
worked extensively on causality, global
comparative assessments and projec-
tions.

Principal Investigator @ystein Kravdal
Oystein Kravdal is professor of demog-
raphy at the Department of Economics,
University of Oslo, since 1994. Since
2009 he has also worked at the Norwe-
gian Institute of Public Health. His main
research interest is how socio-economic
resources influence and are influenced
by fertility and family behaviour, and
how all these factors are associated with
health and mortality. Most of his work
has been based on register or survey
data from Norway, but he has also done
research on fertility and child mortality
in India and sub-Saharan Africa. His
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papers have been published in demogra-
phy, sociology, epidemiology and cancer
journals. Kravdal was co-editor of Popu-
lation Studies from 2004 to 2013, and has
been a member of the Editorial Board
of the European Journal of Population since
2001. He was member of the Council of
the International union for the Scientific
Study of Population from 2014 to 2017.

Principal Investigator Hakon Gjessing
Hakon Gjessing is a statistician with
extensive experience in developing (bio)
statistical and mathematical models. He
is adjunct professor at the University

of Bergen. One of his main research
areas is statistical genetics, including
classical biometrical modelling, as well
as molecular genetics, including GWAS
and methylation analyses. He has
co-authored a book on statistical models
in Event History Analysis, and has con-
tributed extensively to perinatal epide-
miology, including the development of
the Norwegian national reference curves
for ultrasound pregnancy dating and
fetal size evaluation, as well as national
reference curves for fundal height meas-
urements. Gjessing has also developed
the R-package “Haplin” for analysing
genetic family triad data. He has (co)
authored more than 120 scientific
papers, and is currently Editor-in-Chief
of the Scandinavian Journal of Statistics.

Head of Administration Fredrik Swift
Fredrik Swift holds a PhD in cardiac
physiology from the University of Oslo,
and has worked on cellular regulation of
cardiac contractility during two postdoc
positions in Norway and in Switzerland.
He has long administrative experience
and worked since 2013 as the Executive
Assistant to the Director-General of the
Norwegian Institute of Public Health,
Camilla Stoltenberg, before becoming
Head of Administration at the Centre
for Fertility of Health in 2017.
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PEOPLE

Core Group

Per Magnus Siri E. Haberg Hakon K. Gjessing Qystein Kravdal Vegard F. Skirbekk
Centre Director Deputy Centre Director Principal Investigator Principal Investigator Principal Investigator
Researchers

TN

Stian Aspenes Jon Bohlin Kare Bavre Inger Johanne Bakken Ellen @en Carlsen
Researcher [ Advisor Senior Researcher Senior Researcher Senior Researcher PhD candidate

William Denault Christina H. Edwards Martin Flate Kari Furu Miriam Gjerdevik
PhD candidate PhD candidate Senior Researcher Senior Researcher PhD candidate

Jennifer R. Harris Rannveig Kaldager Hart Kristine Lokas Jacobsen Astanand Jugessur Jonas Minet Kinge
Senior Researcher Researcher PhD candidate Senior Researcher Senior Researcher

] |

Yunsung Lee Rolv Terje Lie Maria C. Magnus Christian Page Julia Romanowska
PhD candidate Senior Researcher Senior Researcher Researcher Postdoc

j.
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Liv Bente Romundstad Rolv Skjaerven Anders Skrondal Fartein Ask Torvik Aage Tverdal
Researcher Senior Researcher Senior Researcher Senior Researcher Senior Researcher
Administrative staff
= l\\n a
Katrine Kranstad Gro Kvigne Fredrik Swift
Project Coordinator Project Coordinator Head of Administration
Affiliated researchers and main international collaborators
Australia Italy Kenneth S. Kendler, Virginia Commonwealth
Michele Hansen, Telethon kids Guido Alfani, Bocconi University University
Jane Halliday, Murdoch Children’s Research Francesco Billari, Bocconi University Hans-Peter Kohler, University of Pennsylvania
Institute Iceland Stephanie London, National Institute of
Helen Leonard, Telethon kids Helga Zoega, University of Iceland Environmental Health Sciences
Craig Olsson, Royal Children’s Hospital Norway Annette Regan, Texas A&M University
George C. Patton, Murdoch Children’s Marit Fasting, Oslo University Hospital Theodore Schurr, University of Pennsylvania
Research Institute Hans Ivar Hanevik, Telemark Hospital Ursula M. Staudinger, Columbia University
Gavin Pereira, Curtin University Robert Lyle, Oslo University Hospital Mailman School of Public Health
Canada Nils-Halvdan Morken, University of Bergen Ezra Susser, Columbia University Mailman
Olga Basso, McGill University Poland School of Public Health
Deshayne Fell, Ottawa University Beata Osiewalska, Cracow University of Allen Wilcox, National Institute of
Denmark Economics Environmental Health Sciences
Anne Marie Nybo Andersen, University of Marcin Stonawski, Cracow University of UK
Copenhagen Economics Terry Dwyer, University of Oxford
Mette Norgaard, Aarhus University Sweden Alice Goisis, University College London
Germany Martin Dribe, Lund University Emily Grundy, University of Essex
Kieron Barclay, Max Planck Institute for Helle Kieler, Karolinska Institutet Katherine Keenan, University of St Andrews
Demographic Research USA Deborah Lawlor, University of Bristol
Laura Romeu Gordo, German Centre of Abraham Aviv, Rutgers, The State University of ~ Laura Oakley, London School of Hygiene and
Gerontology New Jersey Tropical Medicine
Mikko Myrskyla, Max Planck Institute for Melissa A. Hardy, Pennsylvania State Caroline Relton, University of Bristol
Demographic Research University Wendy Sigle, London School of Economics
Finland Sonia Hernandez-Dias, Harvard TH Chan and Political Science
Mika Gissler, THL National Institute for School of Public Health George Davey Smith, University of Bristol
Health and Welfare Sophia Rabe-Hesketh, University of California, ~ Andrew Wills, University of Bristol
Jan Saarela, Abo Akademi University Berkeley
France Steve Horvath, University of California, Los

Eric Bonsang, Université de Paris Dauphine Angeles
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NEW TEAM MEMBERS 2018

FOUR RESEARCHERS WERE RECRUITED IN 2018

Jonas Minet Kinge

Jonas Minet Kinge became a member of the Centre team in March 2018. He holds a PhD in
Health Economics from University College LLondon, and is also Associate Professor in Health
Economics at the University of Oslo. His research interests include economics of obesity, social
inequalitites in health, health services research, health expenditures and causal inference. Kinge is
also a researcher in the Centre for Disease Burden at the Norwegian Institute of Public Health.

Maria C. Magnus

Maria C. Magnus became a member of the Centre team in August 2018. She holds a PhD in epi-
demiology from the University of Oslo, and her dissertation focused on prenatal and eatly child-
hood risk factors for asthma. After finishing her PhD in 2015, her research has mainly focused
on female reproductive health and the risk of cardiovascular disease. She is currently involved

in research looking at risk factors for miscarriage, consequences of use of assisted reproductive
technologies on offspring health, and the risk of chronic diseases among infertile couples.

Fartein Ask Torvik

Fartein Ask Torvik became part of the Centre team in September 2018. His research interests
include psychiatric epidemiology and the longitudinal development of mental disorders among
adolescents and adults. He has been studying this in relation to normative and maladaptive
personality traits, as well as substance use. He combines family designs, extended twin designs,
genetic designs and registry data to address these topics. He currently work with gender differ-

ences school performance, aiming to understand how they arise and how they influence mental
health.

Martin Flate

Martin Flato joined the Centre team in September 2018. He holds a PhD in demography
from University of Oslo, and his dissertation focused on how gender dimensions in mortality
and other outcomes in Sub-Saharan Africa are affected by changes in climatic conditions and
parental preferences. He has since worked on the interplay between education and health and
is currently involved in the Health-GAP project on causes and health consequences of gender
differences in school performance.
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THE GRO HARLEM BRUNDTLAND
VISITING SCHOLARSHIP

The Centre is strongly committed to the education and engagement of young researchers and has established
the Gro Harlem Brundtland Visiting Scholarship.This visiting scholar program hosts young researchers from Nor-
way and abroad to engage in collaborative research and to participate in and enrich the research community at
the Centre and at the Norwegian Institute of Public Health.The scholarship was announced for the first time in
May 2018, and we plan to open for new applications on a yearly basis.

Robyn Wootton

Robyn Wooton was awarded the Gro Hatlem Brundtland Visiting Scholarship in 2018 and
stayed at the Centre from November 2018 until the end of February 2019.

Robyn graduated from the University of Warwick, UK in 2014 with a BSc (with First Class
Honours) in Psychology. During her PhD at the University of Bristol, UK, she investigated the
genetic aetiology of subjective wellbeing and other positive mental health outcomes including
optimism, gratitude and trust. Her main research interest is genetic epidemiology of behavioral
traits. During her stay at the Centre, Robyn has studied the effect of different health behaviours
on fertility outcomes in the Norwegian Mother and Child Cohort Study using a method called
Mendelian randomisation. The method uses genetic variants as instruments to account for
reverse causation and confounding which often are sources of bias in epidemiological studies.

Gemma Sharp

Gemma Sharp was awarded the Gro Harlem Brundtland Visiting Scholarship in 2018, and
stayed at the Centre for a short period in September 2018, then for a longer stay in March-May
2019.

Gemma holds a PhD in Reproductive Biology from the University of Edinburgh, UK, and
is a Lecturer in Molecular Epidemiology at the University of Bristol, UK. Her main research
interests relate to the prenatal origins of health and disease: how our genetics and the exposures
we experience before birth might influence our lifelong health.

During her stay at the Centre, Gemma is writing a grant project proposal around developing
epigenetic predictors of adverse pregnancy outcomes. She plans to combine the newly generated
maternal DNA methylation data from the START project (MoBa) with data from two British
birth cohorts: the Avon Longitudinal Study of Parents and Children (ALSPAC) and Born in
Bradford (BIB). She is also conducting a research project looking at demographic, family and
health factors associated with intended age at first birth in Understanding Society, a national
survey of households in the UK.
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SCIENTIFIC ADVISORY COMMITTEE

The Scientific Advisory Committee consists of leading scientists with
expertise in epidemiology, demography, genetics and biostatistics. The
Scientific Advisory Committee participate in discussions about the
Centre’s scientific strategy and give advice about scientific challenges
and opportunities.

Members of the Scientific Advisory Committee at the opening symposium of the Centre organised in May 2018. From left
to right: Roberta B. Ness, David Leon,Yudi Pawitan, Torkild Hovde Lyngstad, Dag Undlien. Not present: Matthijs Kalmijn and
Susan Sawyer.
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David Leon Roberta B. Ness Torkild Hovde Lyngstad

Professor of epidemiology Rockwell professor of public health Professor of sociology

Faculty of Epidemiology and University of Texas, Houston, USA. Department of Sociology and Human
Population Health Geography

London School of Hygiene & University of Oslo, Norway.

Tropical Medicine, London, UK.

Susan Sawyer Yudi Pawitan Dag Erik Undlien
Professor of adolescent health Professor of biostatistics Professor of medical genetics
The University of Melbourne Department of Medical Epidemi- Department of Genetics

and ology and Biostatistics Oslo University Hospital
Director of the RCH Centre for Karolinska Institutet, Sweden. University of Oslo, Norway.

Adolescent Health, Australia.

The mandate of the Scientific Advisory Committees is to:

*  Take part in discussions of the Centre’s research strategy and scientific
challenges throughout the entire project period. The committee may also
provide advice on other types of issues.

*  Provide strategic advice to the Centre, based on international trends and
scientific development within the field of fertility and health. As far as
possible, the SAC should also be able to provide advice that is directly
relevant to Norwegian needs and strategies.

Matthijs Kalmijn °  Assume an active role in monitoring the performance and scientific
Professor of sociology and demography excellence of the Centre.
University of Amsterdam, Netherlands

and *  Provide annually a short status report on the development of the Centre,

Senior Researcher at Netherlands Inter- drawing on annual reports and other material made available by the Centre.

disciplinary Demographic Institute.



28 | Centre for Fertility and Health

KEY INDICATORS 2018

5 2 JOURNAL ARTICLES
73 CeFH INTHE
MEDIA
5 9 CONFERENCE
IMPACT FACTOR PRESENTATIONS

DISTRIBUTION 2018
2 4 COLLABORATING
COUNTRIES
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FINANCING 2018

The Centre for Fertility and Health core funding from the Research Council of Norway (RCN) is 136 million Norwegian kroner
(mNOK) for the full 10-year period. The last five years are conditional on a positive outcome of the mid-term evaluation. The
Norwegian Institute for Public Health contributes with own funding of over 108 mNOK for the 10-year period. In addition, the
research activity is financed by other external funding, The figure below shows the distribution of funding in 2018.

External projects (other) 2,6 mNOK

9,8 mMNOK Own funding

External projects (RCN) 14,1 mNOK —— i

8,7 mNOK Centre of Excellence funding
(RCN)

FULL-TIME EQUIVALENTS 2018

The figure below shows the distribution of full-time equivalents (FTEs) in the Centre in 2018.

Overseas research grants

Guest researchers

Administrative and
technical personnel

Scientific staff

Postdocs

PhD candidates
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PUBLICATIONS 2017-2018

Forced migration in childhood and subse-
quent fertility: The Karelian displaced pop-
ulation in Finland. Saarela J, Skirbekk VF.
Population, Space and Place 2018;in press.

Diagnostikk av hyperkinetisk forstyrrelse
hos barn i Norge. Surén B Thorstensen AG,
Torstad M, Emhjellen PE, Furu K, Biele G,
Aase H, Stoltenberg C, Zeiner P, Bakken
1), Reichborn-Kjennerud T. Tidsskrift for den
norske Legeforening 2018; in press.

How to Measure Population Aging? The

Answer Is Less than Obvious:A Review.
Skirbekk VF, Staudinger UM, Cohen JE.
Gerontology 2018;in press.

Epigenome-wide Meta-analysis of DNA
Methylation and Childhood Asthma. Reese
SE, Xu CJ, den Dekker HT, Lee MK, Sikdar
S, Ruiz-Arenas C, Merid SK, Rezwan Fl,
Page CM, UllemarV, Melton PE, Oh SS,
Yang IV, Burrows K, Séderhill C, Jima DD,
Gao L,Arathimos R, Kiipers LK, Wielscher
M, Rzehak P, Lahti |, Laprise, Madore AM,
Ward J, Bennett BD,Wang T, Bell DA; BIOS
Consortium,Vonk |JM, Haberg SE, Zhao S,
Karlsson R, Hollams E, Hu D, Richards AJ,
Bergstrom A, SharpGC, Felix JF, Bustamante
M, Gruzieva O, Maguire RL, Gilliland F, Baiz
N, Nohr EA, Corpeleijn E, Sebert S, Kar-
maus W, GroteV, Kajantie E, Magnus MC,
Ortqvist AK, Eng C, Liu AH, Kull I, Jaddoe
VWY, Sunyer J, Kere |, Hoyo C,Annesi-Mae-
sano |,Arshad SH, Koletzko B, Brunekreef
B, Binder EB, Raikkonen K, Reischl E, Hol-
loway JWV, Jarvelin MR, Snieder H, Kazmi N,
Breton CV, Murphy SK, Pershagen G, Anto
JM, Relton CL, Schwartz DA, Burchard EG,
Huang RC, Nystad W, Almqvist C, Hen-
derson AJ, Melén E, Duijts L, Koppelman
GH, London §). Journal of Allergy and Clinical

Immunology 2018;in press.

Discovery of the first genome-wide signif-
icant risk loci for attention deficit/hyper-

activity disorder. Demontis D et al. Nature
Genetics. 2019;51: 63-75.

Maternal and fetal genetic contribution to
gestational weight gain.Warrington NM,
Richmond R, Fenstra B, Myhre R, Gaillard
R, Paternoster L,Wang CA, Beaumont RN,
Das S, Murcia M, Barton §J, Espinosa A,
Thiering E,Atalay M, Pitkanen N, Ntalla I,
Jonsson AE, Freathy R, KarhunenV, Tiesler
CMT,Allard C, Crawford A, Ring SM, Mel-
bye M, Magnus P, Rivadeneira F, Skotte L,
Hansen T, Marsh ], Guxens M, Holloway JWV,
Grallert H, Jaddoe VWYV, Lowe WL, Rou-
meliotaki T, Hattersley AT, LindiV, Pahkala
K, Panoutsopoulou K, Standl M, Flexeder C,
Bouchard L, Nohr EA, Marina LS, Kogevinas
M, Niinikoski H, Dedoussis G, Heinrich J,
Reynolds RM, Lakka T, Zeggini E, Raitakari
OT, Chatzi L, Inskip HM, Bustamante M,
Hivert MF, Jarvelin MR, Sgrensen TIA,
Pennell C, Felix JF, Jacobsson B, Geller F,
Evans DM, Lawlor DA. International Journal
of Obesity 2018; 42: 775-84.

Re-examining the link between prenatal
maternal anxiety and child emotional dif-
ficulties, using a sibling design. Bekkhus M,
LeeY, Nordhagen R, Magnus P, Samu-
elsen SO, Borge AlH. International Journal of
Epidemiology 2018;47: 156-65.

Cohort Profile: Pregnancy And Childhood
Epigenetics (PACE) Consortium. Felix JF et
al. International Journal of Epidemiology 2018;
47:22-23u.

Prenatal fever and autism risk. Hornig M,

Bresnahan MA, Che X, Schultz AF, Ukaigwe
JE, Eddy ML, Hirtz D, Gunnes N, Lie KK,
Magnus P, Mjaaland S, Reichborn-Kjen-
nerud T, Schjglberg S, @yen AS, Levin B,
Susser ES, Stoltenberg C, Lipkin WI.
Molecular Psychiatry 2018;23: 759-66.

Association of current and former smoking
with body mass index:A study of smoking
discordant twin pairs from 21 twin cohorts.
Piirtola M, Jelenkovic A, Latvala A, Sund R,
Honda C, Inui FWatanabe M, Tomizawa R,
IwataniY, Ordofiana JR, Sanchez-Romera

JF, Colodro-Conde L, Tarnoki AD, Tarnoki
DL, Martin NG, Montgomery GV, Medland
SE, Rasmussen FTynelius B Tan Q, Zhang

D, Pang Z, Rebato E, Stazi MA, Fagnani C,
Brescianini S, Busjahn A, Harris JR, Brandt
I, Nilsen TS, Cutler TL, Hopper ]L, Corley
RP, Huibregtse BM, Sung ], Kim ], Lee J, Lee
S, Gatz M, Butler DA, Franz CE, Kremen
WS, Lyons M), Magnusson PKE, Peder-

sen NL, Dahl Aslan AK, Oncel SY,Aliev F
Derom CA,Vlietinck RF, Loos RJF, Silberg
JL, Maes HH, Boomsma DI, Serensen TIA,
Korhonen T, Kaprio J, Silventoinen K. PLoS
One.2018; 13(7): 02001 40.

s @
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Including all voices in international
data-sharing governance. Kaye |, Terry SF
Juengst E, Coy S, Harris JR, Chalmers D,
Dove ES, Budin-Ljgsne |,Adebamowo C,
Ogbe E, Bezuidenhout L, Morrison M, Min-
ion T, Murtagh MJ, Minari J, Teare H, Isasi
R, Kato K, Rial-Sebbag E, Marshall P, Koenig
B, Cambon-Thomsen A. Human Genomics
2018; 12(1): 13.

Social Support and Strain Across Close
Relationships: A Twin Study. Kutschke J,
Bengtson MB, Seeman TE, Harris JR.
Behavior Genetics 2018;48: 173.

Religious affiliation at time of death -
Global estimates and projections. Skir-
bekk VF, Todd M, Stonawski M. Scandi-
navian Journal of Public Health 2018; 46(2):
229-239.

Association of maternal psychosocial stress
with increased risk of asthma develop-
ment in offspring. Magnus MC,Wright

R}, Rgysamb E, Parr CL, Karlstad @, Page
C, Nafstad P Haberg SE, London §),
Nystad W. American Journal of Epidemiology
2018;187(6):1199-1209.

Maternal history of miscarriages and meas-
ures of fertility in relation to childhood
asthma. Magnus MC, Karlstad @, Parr CL,
Page CM, Nafstad P, Magnus P, London
S), Wilcox AJ, Nystad W, Haberg SE.
Thorax 2019 ;74(2): 106-113.

Thorax

The International Childhood Cancer
Cohort Consortium (14C): A research plat-
form of prospective cohorts for studying
the aetiology of childhood cancers.Tikellis
G, Dwyer T, Paltiel O, Phillips GS, Leme-
show S, Golding J, Northstone K, Boyd A,
Olsen S, Ghantous A, Herceg Z,Ward MH,
Haberg SE, Magnus P, Olsen |, Strom M,
Mahabir S, Jones RR, Ponsonby AL, Clavel |,
Charles MA, Trevathan E, Qian ZM, Maule
MM, Qiu X, Hong YC, Brandelise S, Roman
E,Wake M, He JR, Linet MS. Paediatric and

Perinatal Epidemiology 2018; 32(6):568-583.

Hearing loss, family status and mortality —
Findings from the HUNT study, Norway.
Engdahl, B; M Idstad & V. Skirbekk. Social
Science & Medicine 2019;220:219-225.

Prenatal Exposure to Acetaminophen and
Risk of ADHD.Ystrom E, Gustavson K,
Brandlistuen RE, Knudsen GP, Magnus

P, Susser E, Smith GD, Stoltenberg, C
Surén P, Haberg SE, Hornig M, Lipkin |,
Nordeng H, Reichborn-Kjennerud T. Pediat-
rics 2017; 140(5): e20163840.

Childhood psychosocial adversity and
female reproductive timing: a cohort study
of the ALSPAC mothers. Magnus MC,
Anderson EL, Howe LD, Joinson CJ, Pen-
ton-Voak IS, Fraser A. Journal of Epidemiology
and Community Health 2018; 72(1): 34-40.

Gestational weight gain charts for different
body mass index groups for women in
Europe,North America, and Oceania.
Santos S, Eekhout |,Voerman E, Gaillard R,
Barros H, Charles MA, Chatzi L, Chevrier
C, Chrousos GP, Corpeleijn E, Costet N,
Crozier S, Doyon M, Eggesbg M,Fantini MP,
Farchi S, Forastiere F, Gagliardi L, Georgiu
V, Godfrey KM, Gori D,GroteV, Hanke W,
Hertz-Picciotto |, Heude B, Hivert MF, Hry-
horczuk D, Huang RC, Inskip H, Jusko TA,
Karvonen AM, Koletzko B, Kiipers LK, Lag-
strom H, Lawlor DA,Lehmann |, Lopez-Es-
pinosa M), Magnus P, Majewska R, Makela
J, Manios Y, McDonald SW, Mommers M,
Morgen CS, Moschonis G, Murinova L,
Newnham J, Nohr EA,AndersenAN, Oken
E, Oostvogels AJJM, Pac A, Papadopoulou

E, Pekkanen |, Pizzi C, PolanskaK, Porta

D, Richiardi L, Rifas-Shiman SL, Roeleveld
N, Santa-Marina L, Santos AC, Smit HA,
Serensen TIA, Standl M, Stanislawski M,
Stoltenberg C, Thiering E, ThijsC, Torrent M,
Tough SC,Trnovec T, van Gelder MMHJ, van
Rossem L, von Berg A,Vrijheid M, Vrijkotte
TGM, Zvinchuk O, van Buuren S, Jaddoe
VWV. BMC Medicine 2018; 16(1): 201.

Risk of pregnancy complications and
adverse birth outcomes after maternal
A(HINI)pdm09 influenza:a Norwegian
population-based cohort study. Laake |, Tun-
heim G, Robertson AH, Hungnes O,Waalen
K, Haberg SE, Mjaaland S, Trogstad L.
BMC Infectious Diseases 2018; 18(1): 525.

Maternal and congenital cytomegalovirus
infections in a population-based pregnancy
cohort study. Barlinn R, Dudman SG,
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Trogstad L, Gibory M, Muller F;, Magnus P,
Rollag H. APMIS 2018; 126(12): 899-906.

Influence of maternal obesity on the asso-
ciation between common pregnhancy com-
plications and risk of childhood obesity: an
individual participant data meta-analysis.
Patro Golab B, Santos S,Voerman E, Lawlor
DA, Jaddoe VWYV, Gaillard R; MOCO
Study Group Authors. The Lancet Child
& Adolescent Health 2018;2(11): 812-821.

THE LANCET
Child & Adolescent Health

Independent and combined associations
of maternal and own smoking with adult
lung function and COPD. Magnus MC,
Henderson J,Tilling K, Howe LD, Fraser A.
International Journal of Epidemiology 2018;
47(6): 1855—-1864.

Hypertensive Disorders During Pregnancy
and Offspring Retinal Microvasculature
During Adolescence. Magnus MC, Hughes
AD,Williams C, Chaturvedi N, Catov J,
Fraser A. Journal of American College of
Cardiology 2018;72(11): 1318-19.

Decreasing incidence of pharmacologically
and non-pharmacologically treated type 2
diabetes in Norway: a nationwide study. Paz
L. D.Ruiz, Lars C. Stene, Inger J. Bakken,
Siri E. Haberg, Kare |. Birkeland, Hanne
L. Gulseth. Diabetologia 2018;61(11):2310-
2318.

Parental smoking and risk of childhood-on-
set type | diabetes. Magnus MC,Tapia G,
Olsen SF, Granstrom C, Marild K, Ueland
PM, Midttun @, Svensson |, Johannesen J,
Skrivarhaug T, Joner G, Njglstad PR, Stordal
K, Stene LC. Epidemiology 2018;29(6):
848-856.

The association between BMI and mortality
using early adulthood BMI as an instru-
mental variable for midlife BMI. Kjollesdal
MKR, Smith GD, Ariansen |, Kinge JM,
Degerud E, Nass @. Scientific Reports 2018;
8(1):11499.
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The association between birth order and
childhood leukemia may be modified by
paternal age and birth weight. Pooled
results from the International Childhood
Cancer Cohort Consortium (14C). Paltiel
O, Lemeshow S, Phillips GS, Tikellis G, Linet
MS, Ponsonby AL, Magnus P, Haberg
SE, Olsen SF, Granstrom C, Klebanoff M,
Golding J, Herceg Z, Ghantous A, Hirst JE,
Borkhardt A,Ward MH, Holst Seegaard

S, Dwyer T. International Journal of Cancer
2019; 144(1): 26-33.

Substantial decline in prevalence of vac-
cine-type and non-vaccine type HPV in
vaccinated and unvaccinated girls 5 years
after implementing HPV vaccine in Norway.
Feiring B, Laake |, Christiansen IK, Hansen
M, Stalcrantz J,Ambur OH, Magnus P,
Jonassen CM, Trogstad L. Journal of Infec-
tious Diseases 2018;218(12): 1900-1910.

A Longitudinal Study of Road Traffic Noise
and Body Mass Index Trajectories from
Birth to 8 Years.Weyde KV, Krog NH,
Oftedal B, Magnus P,White R, Stansfeld
S, @verland S,Aasvang GM. Epidemiology
2018;29(5): 729-738.

Pandemic influenza and subsequent risk of
type | diabetes: a nationwide cohort study.
Ruiz PLD, Tapia G, Bakken 1}, Haberg SE,
Hungnes O, Gulseth HL, Stene LC. Diabeto-
logica 2018; 61(9): 1996-2004.

Short-term Seizure Outcomes in Child-
hood Epilepsy. Aaberg KM, Bakken 1J, Los-
sius MI, Sgraas CL, Tallur KK, Stoltenberg
C; Chin R, Surén P. Pediatrics 2018; 141(6):
e20174016.

Vitamin D and risk of pregnancy related
hypertensive disorders: Mendelian ran-
domisation study. Magnus MC, Miliku

K, Anna Bauer, Engel SM, Felix JF, Jaddoe
VWY, London §J, Magnus P, McGinnis R,
Nystad W, Page CM, Rivadeneira F, Stene
LC, Tapia G,Williams N, Bonilla C, Fraser. A.
BMJ 2018;36:k2167.

Women’s spousal choices and a man’s
handshake: Evidence from a Norwegian
study of cohort differences. Skirbekk
VF, Hardy M, Strand BH. SSM - Population
Health 2018; 5: |-7.

Pregnancy-related risk factors are associ-
ated with a significant burden of treated
hypertension within 10 years of delivery:
Findings from a population-based Nor-

wegian Cohort. Egeland GM, Skurtveit S,
Staff AC, Eide GE, Daltveit AK, Klungsoyr
K, Trogstad L, Magnus P, Brantszter AL,
Haugen M. Journal of the American Heart
Association 2018;7: 1-21.

Epilepsy in children after pandemic influ-
enza vaccination. Haberg SE,Aaberg KM,
Suren P, Trogstad L, Ghaderi S, Stoltenberg
C, Magnus P, Bakken 1J. Pediatrics 2018;
141(3):e20170752.

Decreasing prevalence and severity of
cerebral palsy in Norway among children
born 1999 to 2010 concomitant with
improvements in perinatal health. Hollung
SJ,Vik T, Lydersen S, Bakken IJ,Andersen
GL. European Journal of Paediatric Neurology
2018;22(5):814-821.

Rabe-Hesketh S, Skrondal A. gllamm.
Pages 519-532 in WJ. van der Linden (ed.):
Handbook of Item Response Theory: Mod-
els, Statistical Tools, and Applications (Vol.
I1).2018; Boca Raton: CRC Press.

Trends in health and retirement in latin
America: are older workers healthy enough
to extend their working lives? De Souzaa
LR, Queirozb BL, Skirbekk VF. Journal of
the Economics of Ageing 2018: in press.

New evidence about effects of reproduc-
tive variables on child mortality in sub-Sa-
haran Africa. Kravdal @. Population Studies.
2018;72(2):139-156.

Maternal and Paternal Height and the Risk
of Preeclampsia. Lee Y, Magnus P. Hyper-
tension. 2018; | 17: 10477.

Age at Menarche and Cardiometabolic
Health: A Sibling Analysis in the Scottish
Family Health Study. Magnus MC, Lawlor
DA, lliodromiti S, Padmanabhan S, Nelson
SM, Fraser A. Journal of the American Heart
Association 2018; 7(4): e007780.

A Genome-Wide Search for Gene-Envi-
ronment Effects in Isolated Cleft Lip with
or without Cleft Palate Triads Points to an
Interaction between Maternal Periconcep-
tional Vitamin Use and Variants in ESRRG.
Haaland @A, Lie RT, Romanowska },
Gjerdevik M, Gjessing HK, Jugessur A.
Frontiers in Genetics 2018; 9: 60.

Trends and determinants of the Flynn effect
in cognitive functioning among older indi-
viduals in 10 European countries. Hessel

P, Kinge JM, SkirbekkV, Staudinger UM.

J Epidemiol Community Health. 2018; 72(5):
383-389.

Analysis of Parent-of-Origin Effects on

the X Chromosome in Asian and Euro-
pean Orofacial Cleft Triads Identifies
Associations with DMD, FGF | 3, EGFL6,
and Additional Loci at Xp22.2. Skare @,
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SEMINARS 2017-2018

THE CENTRE

HAS INITIATED
SEVERAL SERIES

OF SEMINARS TO
FOSTER SCIENTIFIC
EXCHANGE.

Lunch seminars, Genetic Fridays
and Biostatistical seminars

Alice Goisis: Effects of parental age. Sep-
tember 20,2017

Rolv Skjaerven. October I 1,2017

Yunsung Lee: Dynamics of leukocyte tel-
omere length in families. October 10,2017

Jennifer Harris. November 1,2017

CeFH Lunch Seminars

Our lunch seminars are informal research seminars that are normally held every
Friday. Both researchers at the Centre and researchers from other parts of the world
present interesting topics in fertility and health. The presentations include new
research ideas, projects, results and methods as well as possible collaborative projects.
Although primarily aimed at researchers at the Centre, the seminars are also open to
other researchers at the Norwegian Institute of Public Health.

CeFH Genetic Fridays

Genetics Fridays are held every Friday. This is an informal venue for all employees
at the Norwegian Institute of Public Health and collaborators who work in genetics,
plan to implement genetics in their work, or merely have an interest in genetics.
Thete is room for presentations and/or discussions, where patticipants can share
their knowledge and experience, come up with ideas, and discuss projects and
methods.

CeFH Biostatistical Seminars

The biostatistical seminar takes place on a monthly basis. The focus at these seminars
is on methods and their mathematical backgrounds. Grant applications may also be
presented. We invite a broad range of researchers from Norway and abroad to dis-
cuss various topics such as causal inference, Bayesian methods, variable selection, and
more. Statisticians and data analysts from the Norwegian Institute of Public Health
are invited to join these meetings, as well as people from outside the institute.

Hein Stigum: Sensitivity Analysis Without
Assumptions. November 9,2017

Jorg Mgrland: LAR-behandling av gravide.
November 15,2017

Torkild Hovde Lyngstad: Barnlgshet hos
menn og kvinner. December 6, 2017

Olga Basso: Maternal age at birth and
subsequent childlessness in daughters.
December 13,2017

Ole Rageberg: Intelligens og fertilitet.
January 5

Nina Drange: Eksempler pa studier av
barnehage og senere effekter, ved bruk av
naturlige eksperimenter. January 19

Kare Baevre: Historisk befolkningsregister.
January 26

Rolv Terje Lie: Prenatal exposure to
Chernobyl fallout in Norway: neurological
and developmental outcomes in a 25-year
follow-up. February 2



Jim Oeppen: Fertility indicators. February
16

Wendy Sigle: Parental age. March 16

Mona Bekkhus: Psykisk helse/stress i
svangerskap og barnets helse. April 27

Annette Regan: Australian perinatal
research and datasources. May 4

Yunsung Lee: Mendelian randomization
and pleiotropy. June |

Elisabeth Krefting Bjelland: Mammo-
grafi data og fruktbarhetsdata. June 15

David Leon: Modelling CVD mortality.
August 31

Sara Cools: Konsekvenser av a fa (flere)
barn — arbeidsmarked, helse og familiemed-
lemmers fruktbarhet. September 7

Merete Eggesbg and Nina Lousie
Torcelino-Iszatt: Miljagifter og fruktbar-
het. September 14

Johanna Nader: LifeCycle EU-opportuni-
ties to collaborate. September 21

Maria Magnus: Estimated risk of mis-
carriages in Norwegian health registries
according to pregnancy history. October 5

Lars Christian Stene: Mor og barns
gener som pavirker vitamin D status hos
nyfedte: resultat fra MoBa og noen simul-
eringer. November 2

Martin Dribe: SES and Fertility in a
Global and Historical Perspective. Evidence

from Micro-Level Population Dat. November
16

Haakon Egdetveit Nustad: Using neigh-
boring correlation to identify differentially
methylated regions. November 16

Fartein Ask Torvik, Martin Flatg,
Camilla Stoltenberg: Health-GAP:
Health, maturity, and the gender gap in
education. November 23

Robyn Wootton: Causal effects of life-
time smoking on risk for depression and
schizophrenia: Evidence from a Mendelian
randomisation study. November 23

Rebecca Lawn: Using Mendelian random-
ization to answer evolutionary questions:
results from MoBa. November 30

Rannveig Kaldager Hart: Extended
paternity leave, mothers’ and fathers’ earn-
ings, and union stability. December 7

Alexandra Havdahl: The contribution of
maternal neurodevelopmental risk alleles
to exposures during pregnancy. December 7

Anders Huitfeld: The choice of effect
measure for binary outcomes: Introducing
counterfactual outcome state transition
parameters. December |2

Simen Markussen: Trends in Assortative
Mating and Offspring Outcomes: December
14

Martin Tesli: Genome-wide association

study of ADHD in MoBa — potentials and
challenges. December 4

Other CeFH events

Kick-off seminar: October 27,2017

Allen Wilcox: Using your whole brain —
intuition as a research tool

Opening symposium: May 7,2018

George Davey Smith: What Epidemiol-
ogists and Demographers can learn from
each other: An Epidemiologist’s Perspec-
tive

Hans-Peter Kohler: What Epidemiol-
ogists and Demographers can learn from
each other: A Demographer’s Perspective

Opening symposium : May 8,2018

Tomas Sobotka: Fertility in rich coun-
tries: trends, surprises and underlying
factors

Torkild Hovde Lyngstad: Fertility and
family patterns

Emily Grundy: Reproductive histories
and health in mid and later life
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George Davey Smith: Can genetics con-
tribute to the study of fertility and health?

Dystein Kravdal: The mortality advan-
tage of the married

Wendy Sigle: Child Outcomes After
Parental Separation

Hans-Peter Kohler: Transmission of
health across generations

Eric Bonsang: Causal effects of fertility
on cognition at older ages

Vegard Skirbekk: New drivers of fertility
and implications for health

Allen Wilcox: Prying open the black box
of preimplantation loss

Siri Eldevik Haberg: Maternal subfertility
and assisted reproductive technologies —
implications for parental and child health

CeFH workshops

Collaborations with University of
Copenhagen.Visitors: Lone Schmidt and
Ditte Vasard. February 9

Effects of paretal age, birth order and
birth interval. Visitors: Kieron Barclay,
Mikko Myrskyla, Martin Kolk, Katherine
Keenan. March 9

Collaborations with FAIR. Visitors: Kjell
Gunnar Salvanes, Katrine Vellesen Loken,
Aline Biitikofer. September 9.
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TEACHING

The researchers at the Centre are involved in many courses organised at various universities.

Hakon Gjessing

* Modern methods for analysing
survival and time-to-event data, Nov
2017, (Qualifies for 4 ETCS credit
points for PhD students) — NORBIS
(National Research School in Bioin-
formatics, Biostatistics and Systems
Biology).

* Genetic epidemiology and genome-
wide association analyses, June 2018
(Qualifies for 4 ETCS credit points
for PhD students) — NORBIS
(National Research School in Bioin-
formatics, Biostatistics and Systems
Biology) - organised togheter with
Astanand Jugessur and Rolv Terje
Lie.

* Regression models in medical
research, 5 credit points, University
of Bergen (MEDSTA2).

* Analyses of longitudinal data with
Stata, 2 study points, University of
Bergen (MEDSTAT?3).

* Ultrasound in gynecology and obstet-
rics step 1, NTNU.

Siri E. Haberg

* Register-based epidemiology, master
student course, 3 credit points, Uni-
versity of Oslo.

* Register-based epidemiology/Notdic
course in Register based Epidemi-
ology, PhD level, 3 credit points,
University of Oslo.

e Nordic course in pharmacoepidemi-
olgy, PhD level, Karolinska Institutet,
Sweden.

Jonas Minet Kinge

* Course in Business Economics, bach-
elor level, 10 credit points, University
of Oslo (HOKON1201) — 2018.

Qystein Kravdal

¢ Course in Population Health, 10
credit points, combined undergradu-
ate and graduate level, University of
Oslo (ECON 3725/4725) — spring
2018.

e Course in Basic Demography, 10
credit points, undergraduate level,
University of Oslo (ECON 1710) —
autumn 2018,

Per Magnus

¢ Course in clinical, epidemiological
and public health research, 5 credit
points, University of Oslo (MF9230),
arranged triannually.

Fartein Ask Torvik

10 credit point bachelor level course
in empirical research methods at
the University of Oslo (PSY1010/
PSYC1100) — University of Oslo -
2018

Anders Skrondal

* Multilevel and Longitudinal Modeling
(UV9257U), University of Oslo. PhD
level. 80 participants from 7 countries
-2018.

* Research Group on Multilevel Mode-
ling, University of California, Berke-
ley (EDUC 275H) — Spring 2018.

* Research Group on Multilevel
Modeling, University of California,
Berkeley (EDUC 275H) — Fall 2018.
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