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Indirect identification strategies



• Comparing MZ and DZ twins
→ variance decomposition

• Empirical output: 
heritability-estimates
→ How much of the variation in 
an outcome is explained by 
genetic factors?  

Monozygotic
(MZ)

Dizygotic
(DZ)

Twin studies 

100 % 50 %



MZDZ

17,804 traits; 2,748 publications; 14,558,903 twin pairs
Polderman et al. (2015)

«Everything is heritable»
1st law of behavior genetics, Turkheimer (2000) 

Twin studies Twin studies 

H2 of divorce: 15-53 %



• Outcome (not essence) heritability: 
Not a fixed property of a trait, but of variation in 
a trait in a population

Twin studies 

Partnership dissolutin: then and now

Twin studies 



I L L U M I N A T E

Everything is partly heritable

Not purely environmental influence

GxE interaction

Non-shared environments also matter!



The divorce cycle



Parental Divorce & 

Children’s Partnership 

Dynamics

Ruth Eva Jørgensen, Arno Van Hootegem & 
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Background

▪ Rising instability of partnerships → 

more children experience parental union 

dissolution

▪ Children of divorce 

▪ More likely to leave home early, partner 

early, choose cohabitation over marriage
(Kuperberg, 2014; Sassler et al., 2009) 

▪ Higher risk of partnership dissolution 
(Amato, 2000; Lyngstad & Jalovaara, 2010; Stanfors & 

Bergvall 2024; Wolfinger, 2005)

▪ → Causal impact vs. selection? 



Theoretical

perspectives

▪ Family environment model:

disrupted family processes, social learning, 

economic strain 
(Amato 1996)



Parental divorce 

Life course and 
socioeconomic variables 

(age at marriage, 
cohabitation, education, 

income)

Attitudes towards 
divorce/marriage 

Interpersonal 
behavior problems 

Offspring likelihood of 
entering/dissolving a 

partnership

1 2 3

Adapted from Amato 1996



Theoretical

perspectives

▪ Family environment model:

disrupted family processes, social learning, 

economic strain 
(Amato 1996)

▪ Selection Perspective: 

shared dispositions, genetics, family 

background factors 
(McGue & Lykken 1992; D’Onofrio et al., 2007; 

Salvatore et al. 2018)



Parental divorce 

Life course and 
socioeconomic variables 

(age at marriage, 
cohabitation, education, 

income)

Attitudes towards 
divorce/marriage 

Interpersonal 
behavior problems 

Offspring likelihood of 
entering/dissolving a 

partnership

1 2 3

Adapted from Amato (1996)
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Research Questions

Does parental divorce affect children’s:

1. Likelihood of entering co-residential partnerships?

2. Likelihood of dissolving such partnerships?



Data

Norwegian

population registers
Twin registers

Full coverage Adult twins and their

children

Indirect identification

strategy → Discrepancies

birth country

Adoptive families
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Adoption

Design

▪ Sample: South Korean adoptees: (N≈2,150) vs. 

Matched Norwegian peers (N≈2,150)

▪ Born from 1965-1985

▪ End of follow-up: 2023

▪ 1:1 Nearest neighbor matching: 
▪ Gender, birth year, birth order, number of children, parents’ 

education, parents’ income rank, parents’ occupational status, 

mother’s and father’s birth year

▪ Method: discrete time event-history models

𝑙𝑜𝑔
𝑃 𝑑𝑖𝑠𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 = 1

1 − 𝑃 𝑑𝑖𝑠𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 = 1
= 𝛽0 + 𝛽1𝑚𝑜𝑡ℎ𝑒𝑟𝑑𝑖𝑣𝑜𝑟𝑐𝑒𝑑 + 𝛽2𝑎𝑔𝑒𝑐𝑒𝑛𝑡𝑒𝑟𝑒𝑑

2 )



Adoption

Design



Adoption

Design



Children of

Twins-Design 

(CoT)



Children of

Twins-Design 

(CoT)

MZ and DZ twins (N≈28,500) + children

log 𝑦𝑖𝑗𝑘 = 𝛽0 + 𝛽1𝑊𝑖𝑡ℎ𝑖𝑛𝑗𝑘 + 𝛽2𝐵𝑒𝑡𝑤𝑒𝑒𝑛𝑘 + 𝛽3𝐷𝑍𝑗𝑘 + 𝛽4(𝑊𝑖𝑡ℎ𝑖𝑛𝑗𝑘 ∗ 𝐷𝑍𝑗𝑘)

Parent Twin Pair Divorce Between Within

101 1001 1 0.5 0.5

102 1001 0 0.5 -0.5

103 1002 0 0 0

104 1002 0 0 0

105 1003 1 1 0

106 1003 1 1 0

107 1004 0 0.5 -0.5

108 1004 1 0.5 0.5



MZ and DZ twins (N≈28,500) + children

log 𝑦𝑖𝑗𝑘 = 𝛽0 + 𝛽1𝑊𝑖𝑡ℎ𝑖𝑛𝑗𝑘 + 𝛽2𝐵𝑒𝑡𝑤𝑒𝑒𝑛𝑘 + 𝛽3𝐷𝑍𝑗𝑘 + 𝛽4(𝑊𝑖𝑡ℎ𝑖𝑛𝑗𝑘 ∗ 𝐷𝑍𝑗𝑘)

Children of

Twins-Design 

(CoT)

Parent Twin Pair Divorce Between Within

101 1001 1 0.5 0.5

102 1001 0 0.5 -0.5

103 1002 0 0 0

104 1002 0 0 0

105 1003 1 1 0

106 1003 1 1 0

107 1004 0 0.5 -0.5

108 1004 1 0.5 0.5



Results
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Adoption-results
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CoT-results
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Adoption-results
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CoT-results



W H A T  W E  L E A R N

Dissolution: OR ≈ 1.5–1.7 → 1.15–1.25

Useful for asking whether genes confound transmission – not which genes, or how

Quasi-random 
adoption placement

No assortative mating 
or rGE

Equal environments 
(twins)

A S S U M P T I O N S

Genes matter – but 
which, and how?

Generalizability:  
adoptees & twins unique 
groups

Small samples

L I M I T S

What they cannot tell us

Two designs – one story

Yet a family-environment effect remains

…

Over half of the association is selection
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“Today we are learning the 
language in which God created 
life (…) With this profound new 

knowledge, humankind is on the 
verge of gaining immense new 

power to heal”.

    
   Bill Clinton, 2000











Genome-wide association studies (GWAS)

• Hypotheses-free approach 

Credit: Lauren Solomon, Broad Communications/Photo by iStock.com/Maxiphoto
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Hart, S., Little, C., & van Bergen, E. (2020). Polygenic score. 

figshare https://doi.org/10.6084/m9.figshare.12751019.v2

Genome-wide association studies (GWAS)

https://doi.org/10.6084/m9.figshare.12751019.v2


Genome-wide association studies (GWAS)

• Hypotheses-free approach 

• “A typical human behavioral 
trait is associated with very 
many genetic variants, each of 
which accounts for a very 
small percentage of the 
behavioral variability” 
 - Fourth law of behavior genetics 
           (Chabris et al. 2015) Credit: Lauren Solomon, Broad Communications/Photo by iStock.com/Maxiphoto

Polygenicity



-.002

Hart, S., Little, C., & van Bergen, E. (2020). Polygenic score. 

figshare https://doi.org/10.6084/m9.figshare.12751019.v2

Missing
heritability

https://doi.org/10.6084/m9.figshare.12751019.v2


Hart, S., Little, C., & van Bergen, E. (2020). Polygenic score. 
figshare https://doi.org/10.6084/m9.figshare.12751019.v2

-.002

Polygenic Index (PGI)

https://doi.org/10.6084/m9.figshare.12751019.v2


Polygenic Index 

EA4-PGI

Polygenic Index



Polygenic Index 

EA4-PGI

Polygenic Index



Advantages:
• Predict from birth
• Stable source of individual variation
• One-time cost
• Can access rare traits

Polygenic Index



‘Direct’ genetic effect



‘Direct’ genetic effect



0.5 0.5

A genetic lottery

• A natural experiment
• Trio-data: can be used to address

causal questions 

Within-family designs



THE GENETICS OF PARTNERSHIP DISSOLUTION

Ruth Eva Jørgensen, Rosa C. G. Cheesman, 

Ole Andreassen & Torkild H. Lyngstad 

OPENFLUX 

Sociological Science



Background

▪ Twin and adoption studies: divorce is partly 

heritable (15–53 %)
 (McGue & Lykken 1992; D’Onofrio et al. 2007; Salvatore et al. 2018)

▪ But heritability is a black box

▪ Which heritable traits are involved – and how?

▪ No “divorce gene”: many traits, many tiny effects

▪ Known predictors of divorce are themselves 

partly heritable
 (Lyngstad & Jalovaara 2010; Bartels 2015; Røysamb & Nes 2019)

▪ → What do genetic dispositions add to the 

story of who breaks up?
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Research Questions

Using measured genotypes:

1. How much of the variation in partnership dissolution do common 

genetic variants capture? 

2. Which genetically influenced traits predict dissolution?

3. Do these associations hold within families?



Data

MoBa genotypes Siblings in MoBa

≈128,000 parents

76,441 women, 52,035 men

GWAS → SNP-heritability

20,622 adults

With a sibling in MoBa

Sibling fixed effects

1.5 M person-years

Married + cohabiting

Event-history models, 16 PGIs

Population registers

Page 53
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Heritability-results

Twin studies: 15–53 %  →  “missing heritability”

Small but significant – and higher for women than for men

GWAS + LD score regression, liability scale, N = 128,476

9 %
SNP-heritability

women

3.5 %
SNP-heritability

men

0.75
Genetic correlation

women–men
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1 SD higher PGI for …

▪ Education: ≈10 % lower odds of 

dissolution

▪ Later sex & first birth, well-being, more 

children: lower odds

▪ Number of sex partners (9–12 %), 

depression, smoking, loneliness: higher 

odds

▪ Very similar for women and men

Odds ratios, discrete-time event-history models. All 16 

PGIs in the same model; 1.5 M person-years.

PGI-results
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Within-sibling results

Comparing siblings

▪ One PGI at a time (blue): most 

associations remain within families

▪ All PGIs together (orange): four remain

▪ Well-being (OR 0.75), neuroticism (0.82), 

age at first sex (0.85), education (0.86)

▪ Closer to causal – but not “purely 

biological”

Sibling fixed-effects logit, 20,622 adults; women and men 

pooled.



Take-aways

▪ Partnership dissolution is modestly heritable

▪ SNP-heritability 3–9 % – far below twin estimates (as 

expected -> missing heritability

▪ Genetic selection runs through familiar traits

▪ Education, well-being, timing of sex and family 

formation, mental health

▪ Part of it holds within families

▪ Genetic dispositions are part of “selection” – not only 

family background

▪ → Genes are a small piece of the puzzle – and 

context-specific

▪ Norway, parents with a shared child, today
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Prediction vs. explanation



Measure traits that registers lack

P I T F A L L S

How context shapes genetic influence (GxE)

Genetic controls for selection

Small effects

Indirect effects

Natural experiments within families Portability

Selected samples

Assortative mating

No mechanisms – why?

Time- and place-specific

Not biological insight

D E E P E R  L I M I T S

No individual prediction

Downward causation 

P R O M I S E



Communicative & ethical limits
Genetic myths



The ‘divorce gene’?

Genetic determinism – ‘the destiny myth’ 

• Communication
• No divorce gene – name the trait the PGI was 

built for
• Report absolute effects: small, and context-

dependent
• Risk of genetic fatalism – and distraction from 

social causes

• Commercialization
• DNA matchmaking and ‘compatibility’ tests

GENEPARTNER · 2008

“Love is no coincidence”
Critique: Smithsonian Magazine (2018), “The Dubious Science of Genetics-
Based Dating”



How I think these methods are best used

You cannot intervene on the gene
Interventions work through environments: families, schools, policy

Genetics as a tool
•  A control for selection – separating genes

from family environment

•  A measure of traits our registers lack

•  As methodological tools 

•  A window on how context shapes genetic

influence

Not as a target
•  Predicting individual couples

•  Selecting partners – or embryos

•  Replacing social explanations



Thank you!



References

Papers cited  ·  Sources  ·  Image credits



References Behavior genetics & sociogenomics

Bartels, M. (2015). Genetics of wellbeing and its components satisfaction with life, 
happiness, and quality of life: A review and meta-analysis of heritability studies. 
Behavior Genetics, 45(2), 137–156. doi:10.1007/s10519-015-9713-y

Bulik-Sullivan, B. K., et al. (2015). LD Score regression distinguishes confounding from 
polygenicity in genome-wide association studies. Nature Genetics, 47(3), 291–295. 
doi:10.1038/ng.3211

Chabris, C. F., Lee, J. J., Cesarini, D., Benjamin, D. J., & Laibson, D. I. (2015). The 
fourth law of behavior genetics. Current Directions in Psychological Science, 24(4), 
304–312. doi:10.1177/0963721415580430

Freese, J. (2018). The arrival of social science genomics. Contemporary Sociology, 
47(5), 524–536. doi:10.1177/0094306118792214a

Hart, S., Little, C., & van Bergen, E. (2020). Polygenic score [Figure]. figshare. 
doi:10.6084/m9.figshare.12751019.v2

Mills, M. C., & Tropf, F. C. (2020). Sociology, genetics, and the coming of age of 
sociogenomics. Annual Review of Sociology, 46, 553–581. doi:10.1146/annurev-soc-
121919-054756

Okbay, A., Wu, Y., Wang, N., et al. (2022). Polygenic prediction of educational 
attainment within and between families from genome-wide association analyses in 3 
million individuals. Nature Genetics, 54(4), 437–449. doi:10.1038/s41588-022-01016-z

Polderman, T. J. C., Benyamin, B., de Leeuw, C. A., Sullivan, P. F., van Bochoven, A., 
Visscher, P. M., & Posthuma, D. (2015). Meta-analysis of the heritability of human 
traits based on fifty years of twin studies. Nature Genetics, 47(7), 702–709. 
doi:10.1038/ng.3285

Rietveld, C. A., Medland, S. E., Derringer, J., et al. (2013). GWAS of 126,559 
individuals identifies genetic variants associated with educational attainment. Science, 
340(6139), 1467–1471. doi:10.1126/science.1235488

Røysamb, E., & Nes, R. B. (2018). The genetics of wellbeing. In E. Diener, S. Oishi, & L. 
Tay (Eds.), Handbook of well-being. DEF Publishers.

Sirugo, G., Williams, S. M., & Tishkoff, S. A. (2019). The missing diversity in human 
genetic studies. Cell, 177(1), 26–31. doi:10.1016/j.cell.2019.02.048

Turkheimer, E. (2000). Three laws of behavior genetics and what they mean. Current 
Directions in Psychological Science, 9(5), 160–164. doi:10.1111/1467-8721.00084



References Divorce & intergenerational transmission

Amato, P. R. (1996). Explaining the intergenerational transmission of divorce. Journal 
of Marriage and Family, 58(3), 628–640. doi:10.2307/353723

Amato, P. R. (2000). The consequences of divorce for adults and children. Journal of 
Marriage and Family, 62(4), 1269–1287. doi:10.1111/j.1741-3737.2000.01269.x

D’Onofrio, B. M., Turkheimer, E., Emery, R. E., Harden, K. P., Slutske, W. S., Heath, A. 
C., Madden, P. A. F., & Martin, N. G. (2007). A genetically informed study of the 
intergenerational transmission of marital instability. Journal of Marriage and Family, 
69(3), 793–809. doi:10.1111/j.1741-3737.2007.00406.x

Kuperberg, A. (2014). Age at coresidence, premarital cohabitation, and marriage 
dissolution: 1985–2009. Journal of Marriage and Family, 76(2), 352–369. 
doi:10.1111/jomf.12092

Lyngstad, T. H., & Jalovaara, M. (2010). A review of the antecedents of union 
dissolution. Demographic Research, 23(10), 257–292. 
doi:10.4054/DemRes.2010.23.10

McGue, M., & Lykken, D. T. (1992). Genetic influence on risk of divorce. Psychological 
Science, 3(6), 368–373. doi:10.1111/j.1467-9280.1992.tb00049.x

Salvatore, J. E., Larsson Lönn, S., Sundquist, J., Sundquist, K., & Kendler, K. S. (2018). 
Genetics, the rearing environment, and the intergenerational transmission of divorce: 
A Swedish national adoption study. Psychological Science, 29(3), 370–378. 
doi:10.1177/0956797617734864

Sassler, S., Cunningham, A., & Lichter, D. T. (2009). Intergenerational patterns of 
union formation and relationship quality. Journal of Family Issues, 30(6), 757–786. 
doi:10.1177/0192513X09331580

Stanfors, M., & Bergvall, M. (2024). Intergenerational transmission of divorce in 
Sweden, 1920–2015. Demography.

Wolfinger, N. H. (2005). Understanding the divorce cycle: The children of divorce in 
their own marriages. Cambridge University Press.



References Example papers, data & other sources

E X A M P L E  P A P E R S  I N  T H I S  T A L K

Jørgensen, R. E., Van Hootegem, A., & Lyngstad, T. H. (2026). Parental divorce and children’s partnership dynamics. Journal of Marriage and Family, 88(4), 903–914. 
doi:10.1111/jomf.70050

Jørgensen, R. E., Cheesman, R., Andreassen, O. A., & Lyngstad, T. H. (2025). The genetics of partnership dissolution. Sociological Science, 12, 76–96. 
doi:10.15195/v12.a4

D A T A ,  Q U O T E S  &  O T H E R  S O U R C E S

Trejo, S., & Martschenko, D. O. (2026). What we inherit: How new technologies and 
old myths are shaping our genomic future. Princeton University Press. (Source of the 
Bill Clinton quote, slide 34.)

Ibsen, H. (1879). Et dukkehjem [A Doll’s House]. Gyldendal.

Magnus, P., Birke, C., Vejrup, K., et al. (2016). Cohort profile update: The Norwegian 
Mother and Child Cohort Study (MoBa). International Journal of Epidemiology, 45(2), 
382–388. doi:10.1093/ije/dyw029

Mansky, J. (2018, February 14). The dubious science of genetics-based dating. 
Smithsonian Magazine. smithsonianmag.com/science-nature/dubious-science-
genetics-based-dating-180968151



Image & figure credits

Slide Image / figure Source

6, 33 Timeline of genetics and sociogenomics Mills & Tropf (2020), Annual Review of Sociology, Fig. 1

8 Distribution of MZ and DZ twin correlations Polderman et al. (2015), Nature Genetics, Fig. 2a

9 Book cover, A Doll’s House and Other Plays Penguin Classics (2016), transl. D. Dawkin & E. Skuggevik

15, 17 Pathways of divorce transmission Adapted from Amato (1996)

19 Twins icon From the Noun Project (CC BY 3.0) https://thenounproject.com/icon/twins-7952136/ 

12, 20–30 Design diagrams and results figures Jørgensen, Van Hootegem & Lyngstad (2026), JMF

36–38 Genomic-variant illustrations National Human Genome Research Institute, genome.gov “Polygenic Risk Scores”

39, 41 Crowd with DNA double helix Lauren Solomon, Broad Communications / iStock.com/Maxiphoto

40, 42, 43 GWAS and polygenic-scoring schematic Hart, Little & van Bergen (2020), figshare (CC BY 4.0)

42, 44 Manhattan plot, EduYears GWAS Okbay et al. (2022), Nature Genetics, Fig. 1

45, 48 Predictive value of EA4 PGI vs. non-genetic controls Based on Okbay et al. (2022)

54-56 Results figures Jørgensen, Cheesman, Andreassen & Lyngstad (2025), Sociological Science

Other illustrations: power-point icons and pictures, stock images and colourbox.

https://thenounproject.com/icon/twins-7952136/
https://thenounproject.com/icon/twins-7952136/
https://thenounproject.com/icon/twins-7952136/

	Slide 1
	Slide 2: Your genes predict whether your relationship lasts
	Slide 3
	Slide 4: Plan for this talk 
	Slide 5: Plan for this talk 
	Slide 6
	Slide 7: Twin studies 
	Slide 8: «Everything is heritable» 1st law of behavior genetics, Turkheimer (2000) 
	Slide 9: Twin studies 
	Slide 10
	Slide 11
	Slide 12: Parental Divorce & Children’s Partnership Dynamics  
	Slide 13: Background
	Slide 14: Theoretical perspectives
	Slide 15
	Slide 16: Theoretical perspectives
	Slide 17
	Slide 18: Research Questions 
	Slide 19: Data  
	Slide 20: Adoption  Design 
	Slide 21: Adoption  Design 
	Slide 22: Adoption  Design 
	Slide 23: Children of Twins-Design (CoT) 
	Slide 24: Children of Twins-Design (CoT) 
	Slide 25: Children of Twins-Design (CoT) 
	Slide 26: Results 
	Slide 27: Adoption-results
	Slide 28: CoT-results 
	Slide 29: Adoption-results
	Slide 30: CoT-results 
	Slide 31
	Slide 32: Plan for this talk 
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39: Genome-wide association studies (GWAS)
	Slide 40
	Slide 41: Genome-wide association studies (GWAS)
	Slide 42
	Slide 43
	Slide 44: Polygenic Index 
	Slide 45: Polygenic Index 
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51: Background
	Slide 52: Research Questions 
	Slide 53: Data  
	Slide 54: Heritability-results
	Slide 55: PGI-results
	Slide 56: Within-sibling results
	Slide 57: Take-aways
	Slide 58: Plan for this talk 
	Slide 59: Prediction vs. explanation 
	Slide 60
	Slide 61: Communicative & ethical limits Genetic myths
	Slide 62: The ‘divorce gene’?
	Slide 63: How I think these methods are best used
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69


    l o g ⁡   (   P  ( d i s s o l u t i o n = 1 )  1 − P  ( d i s s o l u t i o n = 1 ) ) = 𝛽 0 +   𝛽 1   m o t h e r  d i v o r c e d +   𝛽 2   a g e  c e n t e r e d 2 )


   log ⁡   (  y  i j k ) =    𝛽 0 +  𝛽 1   W i t h i n  j k +    𝛽 2   B e t w e e n k +    𝛽 3   D Z  j k +    𝛽 4 (   W i t h i n  j k ∗     D Z  j k )


   log ⁡   (  y  i j k ) =    𝛽 0 +  𝛽 1   W i t h i n  j k +    𝛽 2   B e t w e e n k +    𝛽 3   D Z  j k +    𝛽 4 (   W i t h i n  j k ∗     D Z  j k )

