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Important central health registers in Norway

Register «Dataansvarlig»

Dødsårsaksregisteret Folkehelseinstituttet

Kreftregisteret Oslo universitetssykehus

Medisinsk fødselsregister Folkehelseinstituttet

Meldingssystem for smittsomme sykdommer (MSIS) Folkehelseinstituttet

Nasjonalt vaksinasjonsregister (SYSVAK) Folkehelseinstituttet

Forsvarets helseregister Forsvaret

Norsk pasientregister Helsedirektoratet

Nasjonalt register over hjerte- og karlidelser Folkehelseinstituttet

Kommunalt pasient- og brukerregister Helsedirektoratet

Individbasert pleie- og omsorgsstatistikk (IPLOS) Helsedirektoratet

Reseptbasert legemiddelregister Folkehelseinstituttet

https://www.fhi.no/hn/helseregistre-og-registre/dodsarsaksregisteret/
https://www.kreftregisteret.no/
https://www.fhi.no/hn/helseregistre-og-registre/mfr/
https://www.fhi.no/hn/helseregistre-og-registre/msis/
https://www.fhi.no/hn/helseregistre-og-registre/sysvak/
https://forsvaret.no/helseregister
https://helsedirektoratet.no/norsk-pasientregister-npr
https://www.fhi.no/hn/helseregistre-og-registre/hjertekar/
https://helsedirektoratet.no/kommunalt-pasient-og-brukerregister
https://helsedirektoratet.no/iplos-registeret
https://www.fhi.no/hn/helseregistre-og-registre/reseptregisteret/


Health Analysis Platform (HAP) 2021-

How to access data: https://helsedata.no/

https://helsedata.no/


GWAS-data in Norway 

(soon available on HAP?)

MoBa ~240 000 individuals

HUSK ~36 000 individuals

HUNT ~90 000 individuals

Tromsø ~35 000 individuals

Total ~401 000 individuals



Record linkage, registers

Person-ID ID-mother ID-father

... 08108235732 ... 03045742641 ... 28115434340 ...

............................ 

... 08079032245 ... 03045742641 ... 28115434340 ...

............................    

... 21071634325 ... 04058245623 ... 08108235732 ...

• ID-numbers of most persons born in Norway since 1953 are 

registered with the ID of theirs parents in DSF*

• In reality we use pseudonym numbers in stead of real ID-

numbers for privacy protection

* Det sentrale folkeregister, Skattedirektoratet
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Recurrence risks in families 

are indirect effects  

1st person 2nd person

Disease

D

Disease

D

genes

environment



Recurrence risk, genetic contribution

Absolute risk of recurrence from person 1 to person 2

Gi, genotype of person i

Di, disease in person i

P(D2 | D1)=[∑ P(G1∩G2) P(D2|G2) P(D1|G1)]/P(D1)
G1,G2

Relative risk of recurrence (recurrence risk ratio):

RR = P(D2 | D1) /  P(D2 | not D1)

Some studies use the population prevalence P(D2) as 

numerator or OR in stead of RR

Genetic relationship Product of penetrances



Calculation of relative risk of recurrence

A prospective measure of risk relevant for counselling families

child’s risk of D given parent had D
RR= 

child’s risk of D given parent did not have D

Disease D among older relatives is treated as exposure

just as in other epidemiological studies

Adjustment for confounding not so relevant (indirect effects)

Adjustment for correlation within families may be important

Organize data-files to predict future relatives, keep family-ID 

Regression models like logistic (OR), log-bionomial and Cox (RR) may be 

used for estimation



Examples of relative risk of 

recurrence for siblings

Ziegler & König, 2012, Ch. 6 



Pregnancy outcomes

• Genetic influences during pregnancy

• Fetal and maternal genes

• Maternal could still be important for adult 

disease (fetal origins of adult disease etc.)



Main (genetic) components of 

transmission of risk in families

• Maternal genes (m)

• Fetal autosomal genes (f)

- Paternal (fp)

- Maternal (fm)

- Imprinting or PoO (fp ≠ fm)

• Mitochondrial DNA (M)

• + shared environment

Lie, PPE suppl. 2007



Main genetic components

for parent-offspring recurrence

m

fm fpM



Genetic contributions to 

parent-offspring recurrence

 Mother-Child Father-Child 

Genes   
Foetal  ½ ½ 
Maternal  ½ 0 

Mitochondrial 1 0 

 

Proportion of genome shared by two individuals

Gjessing&Lie, Statistical Methods in Medical Research, 2008 

(models for a continuous phenotype)



Questions we could address 

with recurrence risks

1. Are fetal (regular autosomal) genes involved?

2. Are maternal genes involved (through the fetal or 

childhood environment)?

3. Are PoO-effects likely?

4. Are mitochondria involved?

Recurrence risks may tell us where to look for genetic effects

Here are some examples: 



Tollånes et al. BMJ 2014Example: Recurrence of CP



Example: Pre-eclampsia recurrence
Maternal disease, but only with a pregnancy

(Lie et al. BMJ 1998)

Children are paternal half-sibs:

OR = 1.8 (1.2 – 2.6)

(Mostly from fp )



Preeklampsia recurrence, mitochondrial effect?

(Lie et al. BMJ 1998)

OR = 1.6 (1.01 – 2.9) 

(Mostly from m and M)

OR = 1.8 (0.9 - 2.6)

(Mostly from m)

Mothers are paternal half-sisters

Mothers are maternal half-sisters



Pre-eclampsia recurrence

(Skjærven et al. BMJ 2005)

OR = 1.4 (1.2-1.7) fp +..

OR = 2.2 (1.9-2.4)        m + fm+ M +..

Through daughter (mother-child):

Through son (father-child):



McGinnis R et al. Nat Genet. 2017 Aug;49(8):1255-1260.



Mother-offspring RR=1.5 Father-offspring RR=1.1

Offspring of sisters  RR=1.8 Offspring of sister and brother RR=1.1

Mother-offspring RR=1.4 Father-offspring RR=1.2

Offspring of sisters  RR=1.6 Paternal half-siblings RR=1.1

Example: Preterm birth recurrence



Maternal half-sisters

(Identical mitochondria)

RR=1.4 (1.2-1.6)

Paternal half-sisters

(Unrelated mitochondria)

RR=1.1 (0.9-1.2)

Boyd HA et al. Am J Epidemiol. 2009

Preterm birth recurrence, mitochondrial effect?





Maternal and Paternal Influences on Length of Pregnancy
Lie, Wilcox, Skjærven  

Fathers BW      Fetal growth Time of delivery

Paternal alleles Fetal growth Time of delivery
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