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Abstract Choice of romantic partner is an enormously

important component of human life, impacting almost

every facet of day-to-day existence, however; the processes

underlying this choice are remarkably complex and have so

far been largely resistant to scientific explanation. One

consistent finding is that, on average, members of romantic

dyads tend to be more alike than would be expected by

chance. Selecting for self-similarity is at least partially

driven by phenotypic matching wherein couples share

similar phenotypes, and preferences for a number of these

traits are partly genetically influenced (e.g., education,

height, social attitudes and religiosity). This suggests that

genetically influenced preferences for self-similarity might

contribute to phenotypic matching (and thus assortative

mating), but it has never been studied in actual couples. In

the present study, we use a large sample of twins to model

sources of variation in self-similarity between partners.

Biometrical modelling revealed that very little of the

variation in the tendency to assortatively mate across 14

traits was due to genetic effects (7 %) or the shared envi-

ronment of twins (0 %).

Keywords Assortative mating � Quantitative genetics �
Mate choice � Self-similarity � Romantic preference

Introduction

Choice of romantic partner is an enormously important

component of human life, impacting almost every facet of

day-to-day existence including physical and psychological

well-being, economic decision-making and social interac-

tion. The processes underlying this choice are remarkably

complex and have so far been largely resistant to scientific

explanation. Yet one finding remains more pervasive than

any other: on average, members of romantic dyads tend to

be more alike than would be expected by chance (Caspi

et al. 1992; Klohnen and Mendelsohn 1998; Mascie-Taylor

1989; Plomin et al. 1977; Price and Vandenberg 1980;

Watson et al. 2004; Zietsch et al. 2011). This is referred to

as assortative mating and appears to be one of the few

consistent patterns of human coupling. Age, religiosity and

social attitudes correlate strongly between partners (i.e.

r = 0.97, 0.72, 0.61, respectively: Zietsch et al. 2011),

while intelligence (r = 0.40: Mascie-Taylor and Vandenberg

1988), attractiveness (r = 0.39: Feingold 1988), and educa-

tion (r = 0.45: Zietsch et al. 2011) correlate moderately.

Small correlations have also been observed between both the
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height and weight of romantic partners (r = *0.20), while

weak correlations exist for personality traits (Feingold 1988;

Hatemi et al. 2010; Koenig et al. 2009; Martin et al. 1986;

Price and Vandenberg 1980;Watson et al. 2004; Zietsch et al.

2011). Researchers have even identified moderate assortative

mating across a range of psychiatric disorders (Agrawal et al.

2006; Dorret I. Boomsma et al. 2010; Grant et al. 2007;

Krueger et al. 1998; Nordsletten et al. 2016).

Assortative mating can restructure the genetic and social

environment in amultitude of ways. For instance, assortative

mating can reshape the social environment by influencing the

distribution of resources across society and increasing

stratification of the economy (Schwartz 2013). When spou-

ses match based on income and educational attainment both

resources and access to resources tend to become unevenly

distributed. As a result, asymmetry occurs in the incentive to

mate outside of one’s economic and educational sphere such

that individuals high on the distribution stand to losemore by

mating down comparative to individuals low on the distri-

bution (Schwartz 2013). Moreover, assortative mating

effectively moulds the genetic landscape, increasing

homozygosity in the population (Lande 1977; Wilson 1973;

Wright 1921) and additionally increasing genetic variance,

primarily in subsequent generations following positive

assortment (Bulmer 1971). These effects are caused by

linkage disequilibrium between genes of like effect (Crow

and Felsenstein 1982). Assortative mating can also produce

genetic correlations between different traits such as height

and intelligence (Keller et al. 2013) when both are linked to

another trait (in this case overall attractiveness) for which

there is assortative mating.

Despite how pervasive and consequential assortative

mating is, its causes are not well understood. There is little

evidence for convergence, whereby partners are not ini-

tially similar but become more similar over the course of

the relationship (Caspi et al. 1992; Watson et al. 2004;

Zietsch et al. 2011). This suggests that assortative mating

must be largely due to initial choice. One cause of this

initial choice assortment for which there is clear evidence

is social homogamy—that is, couples meeting through

similar social backgrounds (Nagoshi et al. 1987; Reynolds

et al. 1996, 2000). However, statistical analyses of family

data indicate that social homogamy cannot fully account

for assortative mating, meaning that phenotypic match-

ing—that is, selection of partners based on similarity in

traits—must also play a role (Nagoshi et al. 1987; Reynolds

et al. 1996, 2000; Zietsch et al. 2011).

What causes phenotypic matching, though, is not at all

clear. Passive phenotypic matching can occur if individuals

are more likely to meet because of their similarity on a certain

trait. For example, many couples meet in the workplace, and

people in the same workplace may also have more similar

intelligence than a random pair of people, causing couples

similarity for intelligence. However, there is evidence that

people on average prefer self-similar traits in an ideal partner,

and that these preferences are partly genetically influenced

(e.g., education, height, social attitudes, religiosity; Heath and

Eaves1985;Zietschet al. 2011).This suggests that genetically

influenced preferences for self-similarity might contribute to

phenotypicmatching. However, it is has not been investigated

whether there are in fact genetic influences on self-similarity

of actual partner choices, as opposed to stated preferences.

Additionally, there is substantial debate as to whether mate

preferences are related to realised partner choice. For exam-

ple, some research has shown that stated preferences are not

predictive of choice in the context of a speed-dating paradigm

(Eastwick et al. 2014; Kurzban andWeeden 2005; though see

Li and Meltzer 2015; Li et al. 2013).

A previous study of twins and their spouses estimated

genetic influences on partner choice across numerous traits at

close to zero (Zietsch et al. 2011).Usingdata fromover27,000

individuals, Zietsch and colleagues (2011) investigated the

similarity of identical twins’ partners when compared to non-

identical twins’ across 14 different traits including height,

education, income, social attitudes, and physical and person-

ality measures. Identical twins’ partners were nomore similar

than non-identical twins’ partners indicating small or non-

existent genetic effects on partner choice. It should be noted

that the researchers also controlled for the influence of

assortative mating on partner similarity between twin pairs by

regressing twin’s own traits from partner traits. However, this

study only aimed to investigate genetic variation in partner

selection across numerous traits rather than genetic variation

in selecting self-similar mates.

In the present study, we analyse this same data from a large

sample of twins and their partners, for whom we have mea-

sures of height, body mass index (BMI), personality traits,

social attitudes, religiosity, education, income, and age. For

each trait in each twin, we calculate a score that represents the

degree to which the twin’s partner is similar to the twin (with

relevant statistical controls). We then use biometrical mod-

elling to quantify the influence of genetic and environmental

factors on variation individuals’ tendency to have a partner

similar to themselves. The presence of a heritable component

to the variationwould suggest that genetic predisposition does

playa role inpeople’s tendency towards phenotypicmatching.

Methods

Participants

Two cohorts of twins were contacted for data collection,

first in 1988 (see Heath et al. 1994) and then in 1990 (see

Posner et al. 1996). Health and lifestyle questionnaire

responses were collected from over 6,000 independent
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families. Available data for each measure in the question-

naire varied considerably, and twins provided information

about their partners’ religiosity, educational attainment,

income, and age, where partner information was missing.

The use of twin-reported data for these variables increased

data for twin’s partners by 110–180 %. For this study, we

analysed the data regarding 11,357 twins and their partners

(N = 6,397, see Table 1 for details). The Queensland

Institute of Medical Research Human Research Ethics

Committee approved this data collection. For further

details regarding the sample, zygosity determination and

data collection see Heath et al. (1994).

Measures

Availability of data for both members of a twin pair and each

of their partners (henceforth referred to as complete sets)

varied widely for different measures. However, incomplete

sets were also used in the genetic modelling as their data

contributed to the estimation of means, variance, and

covariances using full information maximum likelihood.

Age, height and weight were self-reported and available

for 2195, 439, and 426 sets, respectively. BMI was cal-

culated based on self-reported height and weight.

Education was reported as highest level of education

completed, ranging from (1) primary school/high school

(8–10 years of education), (2) high school (11–12 years of

education), (3) apprentice/diploma, etc., (4) technical/col-

lege, (5) university degree, and (6) university postgraduate.

This was provided for 1794 complete sets. Yearly income

was assessed using the following response options: (1)

none, (2) \$5,000, (3) $5,000–$10,000, (5) $15,000–

$25,000, (6) $25, 000, (7) $25,000–$35,000, (7) $35,000–

$50,000, and (8)[$50,000. At the time of data collection,

the average full time income was *$25,000. Data for this

question were available for 1197 complete sets.

Participants’ religiosity was indicated by frequency of

church attendance (or other observances). 1765 complete

sets were available with responses consisting of: (1) rarely,

(2) once or twice a year, (3) every month or so, (4) once a

week, and (5) more than once a week.

Participants’ social attitudes were scored based on

responses to a list of topics (e.g. casual sex, immigration,

birth control). Participants indicated whether they agreed or

disagreed with each topic (0 or 2 depending on direction),

or if they were uncertain (1). After an exploratory factor

analysis of responses, 23 items were combined (absolute

factor loadings[0.30) into a scale of conservative to lib-

eral attitudes with scores ranging from 0 to 46 (for further

detail see Zietsch et al. 2011). When three or fewer

responses were missing, item scores were replaced with the

mean. Participants with more than three missing responses

were treated as missing. 441 complete sets were available

for this scale.

To measure personality traits, participants were admin-

istered short versions of two commonly used personality

inventories. Psychoticism, neuroticism, and extraversion

scores were derived from 36 items (12 per trait) of the

Eysenck Personality Questionnaire (EPQ-R; Eysenck et al.

1985). Harm avoidance (18 items), novelty seeking (19

items), reward dependence (12 items), and persistence (5

items) scores were derived from the revised Tridimensional

Personality Questionnaire (TPQ; Cloninger et al. 1991).

Items were presented as true/false and responses were

summed. If[ 25 % of responses of a scale were missing,

the scale was treated as missing. Otherwise, missing

responses were replaced with the mean. To maintain nor-

mality of the data, scores were transformed into arcsine

values after being converted to a proportional scale

(Freeman and Tukey 1950). Data for personality items

ranged from 439 to 451 complete sets. Where both part-

ners’ and twins’ reported data was available, correlations

for religiosity, education, income, and age were 0.87, 0.84,

0.74 and 0.99, respectively (Zietsch et al. 2011).

Values three standard deviations above and below the

mean were winsorised for all continuous variables in order

to minimise departures from normality. As we analysed a

measure of similarity between twins and their partners

rather than scores on these measures themselves, we do not

describe the original sample here. For sample descriptives,

see Zietsch et al. (2011).

Partner Self-Similarity Scores

The aim of this study was to investigate the heritability of

assortative mating on multiple traits. To do so, we required

Table 1 Sample description

Twins Partners

Male Female Male Female

No. individuals 4388 6969 4259 2138

Age (SD) 31.95 (18.5–77.9, SD = 12.3) 34.4 (16.8–74.9, SD = 13.5) 40.8 (18.44–77.91, SD = 13.7) 35.8 (16.2–74.9, SD = 12.5)

Descriptive statistics vary slightly from those reported previously due to winsorisation described inMeasures (Zietsch et al. 2011). Average twin

age is slightly lower than partners as many younger twins do not have partners but are included in the study (see Zietsch et al. 2011)
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a measure of similarity between partners for each trait.

However, simply taking the difference between a twin and

their partner would be unsuitable given that many of the

traits themselves vary due to familial influences (i.e.

genetic and environmental variation shared between twins)

and that the majority of traits are normally distributed

within the population. Normally distributed traits will

create differential likelihoods of finding a self-similar mate

based on an individual’s own trait level. For example, it is

more likely that individuals who are of average intelligence

will find a partner similar in intelligence to them because

this is the mode of possible partner intelligence. Likewise,

extremely intelligent individuals will struggle to find

someone who is similarly intelligent simply because there

are fewer of these individuals in the population. Because

many of the traits in the current study are heritable they

will be shared more strongly between identical twins than

non-identical twins and so too will the probability of

matching with a self-similar mate. As a result, simply

analysing the heritability of the partner self-similarity via a

raw difference score would result in an estimate that is

biased by the heritability of the trait on which twins are

matching and estimates would to some extent reflect the

familial effects on the traits themselves. For example,

assume mating is completely random for height. A twin

who is extremely tall will likely have a co-twin who is

extremely tall (because of the heritability of height), and

both twins are likely to have partners much shorter than

themselves (and thus large twin-partner difference scores).

The same would apply for extremely short twins. Com-

paring correlations between identical and non-identical

twin pairs would therefore give the appearance of a heri-

table basis to self-similarity preferences for height despite

all of the twins mating at random. To control for this effect,

for each twin we calculated a partner self-similarity score

that controlled for the extremity of the twin’s own phe-

notype. The method was as follows.

Firstly, scores on all traits were standardized separately

by sex. This controls for sex effects so that the difference

between twins and partners is relative to the average score

of their sex. Thus, an average height male will not be

dissimilar from an average sized woman despite actually

being taller, whereas a taller than average male would be

dissimilar from an average sized female. We then calcu-

lated a partner self-similarity score for each twin for each

trait by calculating the absolute difference between the

twin’s sex-standardized value and their partner’s sex-s-

tandardized value. By taking the absolute difference

between a twin and their partner we measure only the

difference between couples regardless of direction, such

that a twin who is taller than average with an average

height partner is equally similar as a twin who is shorter

than average with an average height partner. This score

was then regressed on the twin’s age (to control for any

possible effects thereof). Then, to control for the extremity

of the twin’s own phenotype, we regressed the residual of

the age regression on the absolute value of the twin’s own

standardised score. Regressing on the absolute score con-

trols for the degree of a twin’s deviation from the sex

standardized mean for the trait. The resulting score is

essentially the degree of similarity between a twin and their

partner that can’t be predicted by the extremity of the trait

itself.

Simulation Testing

To confirm that simple difference scores would be prob-

lematic and to validate our measures of assortative mating,

we ran a number of simulations to ensure that we were

correct to control for phenotypic extremity and are still

able to detect genetic effects on self-similarity partnering.

We first generated a simulation to test the hypothesis that

normally distributed traits might generate spurious esti-

mates of heritability as described above. This involved

firstly simulating a population of identical and non-identi-

cal twin pairs with correlated scores on a hypothetical

variable. In this simulation, 10,000 pairs of identical twins

and non-identical twins were generated with scores that

correlated at r = *0.70 and r = *0.45, respectively

(similar to twin correlations reported for multiple traits in

Zietsch et al. 2011). We then generated scores for twin

partners under random mating conditions (i.e. partner traits

uncorrelated to the twin’s scores, r = *0.00). We then

calculated a difference score by taking the absolute dif-

ference between each twin and their partners (Fig. 1a), and

tested the correlation of these difference scores within twin

pairs. Over approximately one hundred simulated runs,

identical twin similarity scores correlated more strongly

(r = 0.12, p\ 0.001) than that of non-identical twins,

(r = 0.03, p\ 0.001, respectively), despite mating com-

pletely randomly. This correlation would suggest 12 % of

the variance in the similarity of twins to their partners is

due to genetic effects, despite no preference for self-simi-

larity. Thus any heritability estimates would actually be

attributable to familial effects on the trait itself resulting in

greater similarity between twins and their partners.

Controlling for this effect is the purpose of regressing

out the extremity of the twins’ own scores from partner

self-similarity as described earlier, so we checked that our

method would work as planned. After regressing on the

absolute value of the twins’ own scores (Fig. 1b), the twin

pair correlations for partner self-similarity scores were no

longer significant for both identical, r * 0.00, and non-

identical twin pairs, r * 0.00, over one hundred simula-

tions. This demonstrates that our method of controlling for

familial effects on the twin’s phenotype is successful in

28 Behav Genet (2017) 47:25–35
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removing spurious estimates of heritability for partner self-

similarity preferences. Our method of control additionally

improves the substantial negative skew in absolute differ-

ence scores between a twin and their partner.

We then ran another simulation to test that this method

would not remove genuine genetic influences on self-sim-

ilarity preferences. To do this, we again simulated 10,000

identical and non-identical twin pairs. For the purposes of

simulating a genetic factor influencing assortment via

preference, absolute difference scores between twins and

their partners were now generated such that they were

correlated within twin pairs more strongly in identical

(r * 0.15) than in non-identical twin pairs (r * 0.07) in

accordance with a modest genetic influence of *15 %

(Fig. 1c). As per the explanation above, this difference

score was regressed on the absolute value of the twin’s own

trait score and the residual of this regression was taken as

the final index of similarity (Fig. 1d). Over a hundred

simulations, this process retained the majority of similarity

between identical twin pairs, r *0.09, p\ 0.001, which

were more than twice the size of non-identical twin pair

correlations, r *0.04, p\ 0.001, consistent with the

presence of genetic influences and a heritability estimate of

approximately 9 %.

In accordance with these successful simulations, we

computed a controlled measure of partner self-similarity

for each of the twin’s traits. Histograms of absolute partner

differences and controlled partner differences can be seen

in Supplemental Fig. 1 and demonstrate substantial vari-

ability in the degree of self-similarity between couples. We

additionally checked that our measures of partner self-

similarity were not simply reflecting Zietsch et al.’s (2011)

measures of partner traits. Supplementary Table I shows

that correlations between the two measures (self-similarity

score and partner traits) were modest or null, confirming

that we are measuring a unique aspect of mate-choice (i.e.

self-similarity) independent of the previous study. Whereas

Zietsch et al. (2011) conducted analysis on partner traits

controlling for the twin’s own characteristics, we generate

a measure of trait similarity between twins and their part-

ners controlling for the extremity of the twins’ own traits.

Estimating Genetic and Environmental Influences

on Assortative Mating

Using the classical twin design, we are able to partition

variance in similarity scores into that caused by genetic

factors, that due to shared environmental sources, and that

due to any residual sources (Neale and Cardon 1992).

Genetic causes of variation consist of additive effects (A:

the sum effect of alleles across the genome) and nonaddi-

tive effects (D), which include interactions within and

across genes (i.e. dominance and epistasis, respectively).

The proportion of variance accounted for by additive
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Fig. 1 a Raw difference scores

under random mating.

b Controlled difference scores

under random mating. c Raw

difference scores under

assortative mating. d Controlled

difference scores under

assortative mating
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effects constitutes the narrow-sense heritability of the trait

(h2). The sum of A and D indicates the broad-sense heri-

tability (H2) of the trait. Family environmental factors

(C) include any non-genetic effect shared by the twins.

This includes factors such as socioeconomic status of the

household, the shared uterine environment, and parenting

style, but mathematically is defined as any non-genetic

effect that contributes to correlations between twins. As C

and D are confounded in the classic twin design, only one

can be estimated in a given model. Which is estimated is

determined by preliminary analysis of twin correlations,

and D is generally presumed to be present in the case that

MZ correlations are more than twice that or DZ twin pairs.

Finally, other sources of variation that are unshared

between twins are included in an estimate of residual

influences (E). These can be environmental influences not

shared by the twins, chance biological effects such as

mutations, any individual experiences of the twins, and,

importantly, measurement error. These variance compo-

nents are standardized so as to sum to 1. Accordingly,

parameter estimates of A,C/D and E indicate the proportion

of variance in a trait accounted for by each source.

Partitioning variation in a trait into these components is

possible due to the identical segregating genes shared by

identical (monozygotic: MZ) twins, compared with the

50 % of segregating genes shared by non-identical or

dizygotic (DZ) twins. For instance, if additive genetic

influences were underlying variation in a trait entirely, MZ

twins would correlate at 1.0 and DZ twins at 0.5. If non-

additive genetic factors solely influenced trait variation,

MZ twins would correlate at 1.0 and DZ twins (at most) at

0.25 (for a detailed explanation see Posthuma et al. 2003).

Conversely, were shared environmental factors driving

variation in a trait, both MZ and DZ twins would correlate

at 1.0. If, however, residual sources were the only influence

on variation in a trait, by definition neither MZ nor DZ twin

pairs would correlate at all. Trait variance is typically the

result of a combination of these factors. Structural equation

modelling generates estimates of these influences which

best match the observed data. The classical design has

limited power to distinguish nonadditive and additive

effects (Keller et al. 2010). Further, nonadditive genetic

effects are confounded with shared environmental effects.

Additionally, when nonadditive variance is not modelled, it

is absorbed into estimates of additive genetic variance.

Statistical Analysis

All data preparation was conducted in SPSS Statistics,

version 22.0 (IBM Corp 2013). Genetic modelling was

executed using the statistical package OpenMx (Boker

et al. 2011) in R (R Core Team 2014). OpenMx employs

maximum-likelihood modelling, using a goodness-of-fit

index that is distributed as Chi squared. We determined the

optimal model for the data by systematically constraining

parameters within the model (e.g. fixing them at zero, or

equating different parameters), and comparing changes in

Chi squared against changes in degrees of freedom. This

allowed us to test hypothesis regarding those specific

parameters, for instance whether MZ and DZ correlations

are significantly different from each other.

Results

Estimating Genetic and Environmental Influences

on Partner Self-Similarity

Consistent with previous research, we observed assortative

mating on most traits (Table 2). We conducted preliminary

testing on adjusted and unadjusted partner self-similarity

scores for each trait, which revealed no significant mean

differences among zygosity groups or between the sexes,

indicating a similar degree of assortativity between males

and females and their respective partners across every trait

(see Supplementary Materials). In the case of several traits,

variances differed significantly between males and females

and between identical and non-identical twins. Twin pair

correlations were also significantly different between MZ

males and MZ females for religiosity (see Table 3),

v22 = 10.23, p = 0.01. In these instances, we could see no

reason that these differences were due to anything other

than chance and these parameters were subsequently

equated for further modelling.

To investigate genetic effects on partner self-similarity

scores, we first tested whether MZ twin pair correlations

were greater than DZ twin pair correlations on our phe-

notype-controlled measure of self-similarity preference.

This was not the case for any of the traits being investi-

gated, indicating no significant genetic effects. As a result,

subsequent modelling did not include estimates of D and

instead modelled C. Across all traits, univariate ACE

models revealed non-significant heritability estimates

ranging from 0 to 17 % of variance in partner self-simi-

larity scores (Table 4). Shared environmental effects were

also negligible, with none reaching statistical significance

across any of the traits.

We also estimated the influence of extremity on heri-

tability by re-running the genetic analysis without

regressing self-similarity scores on the extremity of twins’

own traits. It appears that our control had the expected

effect of reducing the influence of phenotypic extremity, as

familial estimates were higher than in our controlled

measure for 8 of 14 traits. Estimates for the remaining traits

were either the same (4) or slightly larger. Similar esti-

mates are likely due to non-significant correlations of

30 Behav Genet (2017) 47:25–35
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similarity scores between twins. The method of control

only attempts to account for extreme phenotypes that are

shared between twin pairs. If the twins are already uncor-

related, the control will have no effect and there would

subsequently be no spurious variance estimates as a result.

Subsequent analysis was therefore conducted using our

phenotype controlled measure of self-similarity.

To investigate the possibility of genetic and environ-

mental influences on an overall tendency towards self-

similarity in partners (i.e. not specific to any one trait), we

ran a multivariate model including our controlled measure

of assortative mating on all traits. This allowed us to equate

the influence of A and C to be equal across all of the traits

to test if there is significant variation in the size of familial

[i.e. genetic (A) and shared environmental effects (C)]

effects between traits, while also providing an overall

estimate of variance components on the tendency to

assortatively mate (Table 4). No significant change in

model fit was observed when estimates of A were equated

across all traits, v213 = 0, p = 0.96, nor when C was

equated across traits v213 = 2.8, p = 0.96. As A and C are

partially confounded in the twin design, we have more

power to detect A and C together than independently.

When the contributions of both A and C were equated

across traits (i.e. A equal across traits, C equal across traits)

in the same model, no significant change in fit was

observed, v226 = 24.9, p = 0.52. This indicates that

genetic, shared environmental, and residual sources of

variance are similar in magnitude for assortative mating on

all of the traits we investigated. The final model shows

small but significant familial influences on variation in

assortative mating across the measured traits (accounting

for 7 % of total variation).

Discussion

Modelling revealed non-significant, near-zero heritability

across all 14 of the traits investigated in the study. Simi-

larly, no significant effects of the shared environment were

detected. Combined familial effects (i.e. A and C modelled

together) did have a significant influence on self-similarity

across several traits: more than 10 % of the variation in

partner similarity on age, BMI, education, and income was

accounted for by the combination of genes and the shared

environment. Unfortunately, we lacked the statistical

power to disentangle these effects clearly. In the case of

religiosity, Verweij et al. (2014) have previously demon-

strated a sizable genetic correlation between the trait itself

and preferences for the trait in a potential partner, which

may drive assortativity.

Biometrical modelling revealed that very little (7 %) of

the variation in the tendency to assortatively mate across 14

traits was due to genetic effects when controlling for the

extremity of twins’ own phenotypes. Shared environmental

effects were also near-zero and non-significant. Confidence

Table 2 Mean difference between twins and their partners and partner correlations for each trait

Trait Number of pairs Trait standard deviation Mean couple differencea Partner correlation (r)b

Body mass index 2282 1.15 0.98 0.14***

Height (cm) 2326 10.09 1.45 0.20***

Education 6162 1.53 1.15 0.48***

Income 4150 1.91 2.25 0.17***

Religiosity 6183 1.75 0.64 0.74***

Attitudes 2327 4.67 1.23 0.67***

Neuroticism 2369 0.30 1.10 0.05*

Extraversion 2342 0.30 1.10 0.04

Psychoticism 2367 0.18 1.00 0.16***

Harm avoidance 2346 0.27 1.14 0.03

Novelty seeking 2343 0.21 1.04 0.09***

Reward dependence 2345 0.24 1.23 0.03

Persistence 2341 0.30 1.10 0.03

Age 6397 13.51 0.25 0.96***

a Mean difference represents the average absolute difference between twins and their partners on trait score for Education, Income and

Religiosity (because they are ordinal measures), and difference in standard deviations of trait for the other measures
b Partner correlations do not include parents of twins, unlike those reported in Zietsch et al. (2011) and as a result correlations differ slightly in

this sample

* p\ 0.05

*** p\ 0.001
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intervals indicated that genetic and shared environmental

effects combined (i.e. familial effects) account for at least

5 % but no more than 9 % of the variance in assortative

mating across all of the measured traits on average. In

addition, we also quantified the degree to which familial

influences may influence assortative mating via their effect

on the twin’s phenotypes. At most this accounted for an

additional 10 % of the estimated variance in any one trait.

This leaves the majority of variation in assortative mating

unexplained. It should be noted that estimates of residual

variance contain measurement error, though for objec-

tively measured traits such as age, height, and BMI, this is

unlikely to have contributed much to estimates of residual

variance.

The absence of significant genetic effects on variation

in partner self-similarity mirrors previous research on mate

choice (Lykken and Tellegen 1993; Zietsch et al. 2011).

Zietsch et al. (2011) investigated the heritability of mate

choice on the same traits investigated in this paper in the

same sample of twins (where we investigate assortative

mating on these traits) and found minimal, non-significant

genetic effects. Though we used data from Zietsch et al.’s

(2011) twin study of the heritability of mate-choice and

found similar results we are confident that we have mea-

sured a novel aspect of partner choice in the present study.

As reported in the Methods, the measures employed in this

study were minimally, or otherwise not at all correlated

with measures from the previous study (see Supplementary

Materials). The apparent lack of genetic influence on

variation in both assortative mating, and mating on these

traits themselves, is surprising given that almost all studied

behavioural traits across thousands of studies show sub-

stantial heritable variation (Polderman et al. 2015),

including a range of mate preferences (Verweij et al. 2012;

Verweij et al. 2014; Zietsch et al. 2015; Zietsch et al.

2012).

One explanation of the minimal heritability of mate

choice, despite heritable mate preferences, may be that

constraints of the mating market [e.g. an individual’s own

mating value, the presence of ideal mates, or the number of

competitors present (Penke et al. 2007)] limit the extent to

which genetic influences on ideal partner preferences can

be realised in an actual partner. However, individuals do

tend to partner with those who are similar on a number of

traits, which suggests that, to the extent that assortative

mating is due to self-similarity preferences (as opposed to

passive assortment), those preferences are being realised to

some degree. As such, the fact that the vast majority

([90 %) of variance in partner self-similarity was

accounted for by residual sources of variation may point to

the relative importance of propinquity in driving assorta-

tive mating—that is, similar individuals are likely to

inhabit similar environments and, as a result, are moreT
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likely to interact and ultimately pair with each other. On

top of this effect, learned preferences based on past rela-

tionships, as well as simple chance effects, may also con-

tribute to the dominant residual influence on variation in

partner self-similarity.

The absence of shared environmental effects on assorta-

tive mating is also surprising. In this sample, and indeed

generally, couples correlated strongly on social attitudes and

religiosity. Religiosity and social values tend to be highly

similar within the family and also show substantial variation

due to the shared environment of the twins (Kendler and

Myers 2009, respectively; Polderman et al. 2015). Anthro-

pological evidence also suggests that parents influence the

mate-choice of their offspring and could influence assorta-

tive mating by pushing for their child to partner with mates

from, for example, a similar religious, social and economic

background (for review see Buunk et al. 2008). Yet, the

shared environment of the twins had a negligible impact on

variation in assortative mating on these traits, suggesting

minimal parental influences regarding similarity of these

attitudinal variables in partnerships.

Crucially, this sample was limited in its power to dis-

entangle genetic from shared environmental effects, given

its small size; a larger sample and the addition of siblings

in the twin model could potentially resolve this uncertainty

by enhancing statistical power (Boomsma et al. 1999;

Posthuma and Boomsmsa 2000). It should be noted that

while genetic effects, if they exist, on variation in mate-

choice must be small, they might nonetheless be mean-

ingful over long periods of time. For example, Qvarnstrom

et al. (2006) observed significant additive genetic variance

in a large sample of birds accounting for less than 3 % of

variation in mate choice. Given the multivariate nature of

mate-selection, this may in fact represent a substantial

proportion of variation relative to other contributing

factors.

Additionally, variance in the shared environment may

have been limited in this study. This research was con-

ducted with an Australian population over 25 years ago,

and given the environmental influences on variation in

traits such as social attitudes and religiosity, a sample with

more varied socio-cultural environments may yet reveal

larger shared environmental influences on variation in

partner self-similarity on these traits.

Assortative mating remains one of the most pervasive

phenomena of partner choice in human beings. We have

for the first time investigated genetic influences on varia-

tion in partner self-similarity across multiple traits and

found no significant independent influence of genes or the

shared environment. We did, however, observe significant

familial effects accounting for a small amount of the

variation in partner self-similarity overall. Given the

importance of relationship partner choice and the influ-

ences of assortative mating on the genetic, financial and

social landscape via economic and cultural stratification,

further work should be undertaken to characterise the

dominant non-familial causes of variation in individuals’

tendency to assortatively mate.
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Table 4 Proportion of variance accounted for by additive genetic (A), shared environmental (C), and residual (E) effects on the tendency to

assortatively mate for individual traits and across all traits

Trait A (95 % CI) C (95 % CI) Familial effects [A ? C] (95 %CI) E (95 % CI)

Body mass index 0.00 (0.00, 0.20) 0.12 (0.00, 0.22) 0.12 (0.02, 0.12) 0.88 (0.78, 0.98)

Height 0.02 (0.00, 0.13) 0.00 (0.00, 0.11) 0.02 (0.00, 0.13) 0.98 (0.87, 1.00)

Education 0.07 (0.00, 0.19) 0.06 (0.00, 0.16) 0.13 (0.08, 0.19) 0.87 (0.81, 0.92)

Income 0.08 (0.00, 0.15) 0.00 (0.00, 0.12) 0.08 (0.01, 0.15) 0.92 (0.85, 0.99)

Religiosity 0.17 (0.00, 0.22) 0.00 (0.00, 0.16) 0.17 (0.12, 0.22) 0.83 (0.78, 0.88)

Attitudes 0.09 (0.00, 0.21) 0.00 (0.00, 0.15) 0.09 (0.00, 0.21) 0.91 (0.79, 1.00)

Neuroticism 0.00 (0.00, 0.12) 0.04 (0.00, 0.13) 0.04 (0.00, 0.13) 0.96 (0.87, 1.00)

Extraversion 0.00 (0.00, 0.07) 0.00 (0.00, 0.06) 0.00 (0.00, 0.07) 1.00 (0.93, 1.00)

Psychoticism 0.00 (0.00, 0.12) 0.00 (0.00, 0.10) 0.00 (0.00, 0.12) 1.00 (0.88, 1.00)

Harm Avoidance 0.00 (0.00, 0.11) 0.01 (0.00, 0.10) 0.01 (0.00, 0.11) 0.99 (0.89, 1.00)

Novelty Seeking 0.02 (0.00, 0.13) 0.00 (0.00, 0.09) 0.02 (0.00, 0.13) 0.98 (0.87, 1.00)

Reward Dependence 0.05 (0.00, 0.15) 0.00 (0.00, 0.10) 0.05 (0.00, 0.15) 0.95 (0.85, 1.00)

Persistence 0.00 (0.00, 0.08) 0.00 (0.00, 0.08) 0.00 (0.00, 0.08) 1.00 (0.92, 1.00)

Age 0.11 (0.00, 0.16) 0.00 (0.00, 0.11) 0.11 (0.05, 0.16) 0.89 (0.84, 0.95)

Across all traits 0.07 (0.00, 0.09) 0.00 (0.00, 0.07) 0.07 (0.05, 0.09) 0.93 (0.91, 0.95)
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