
In humans, in contrast to animals, the genetic
influences on infidelity are unclear. We report

here a large study of over 1600 unselected United
Kingdom female twin pairs who confidentially
reported previous episodes of infidelity and total
lifetime number of sexual partners, as well as atti-
tudes towards infidelity. Our findings demonstrate
that infidelity and number of sexual partners are
both under moderate genetic influence (41% and
38% heritable, respectively) and the genetic corre-
lation between these two traits is strong (47%).
Conversely, attitudes towards infidelity are driven
by shared and unique environmental, but not
genetic, influences. A genome-wide linkage scan
identified three suggestive but nonsignificant
linkage areas associated with infidelity and number
of sexual partners on chromosomes 3, 7 and 20
with a maximum LOD score of 2.46. We were
unsuccessful in associating infidelity or number 
of sexual partners with a locus implicated in other
mammals’ sexual behavior, the vasopressin recep-
tor gene. Nonetheless, our f indings on the
heritabil-ity of sexual infidelity and number of
sexual partners provide support for certain evolu-
tionary theories of human sexual behavior, as well
as justifying further genetic and molecular research
in this domain.

Much remains unknown regarding the aetiology of
human sexual infidelity and number of sexual part-
ners, even though these behaviors continue to exert
strong influence over many psychological and social
processes (e.g., sexual jealousy, pair-bonding).

While estimates have ranged widely depending on
population and selection criteria, numerous studies have
indicated that over 18% of women in most western cul-
tures have been unfaithful to a steady partner or
husband (Buss, 2000; Kinsey et al., 1953). According to
the Natsal 2000 (Johnson et al., 2001), 9% of British
women aged 16 to 44 had been involved in concurrent
sexual partnerships in the previous year alone. Among

British families, the ‘nonpaternity rate’ — the rate at
which children in families are biologically unrelated to
the presumed ‘father’ — has been estimated at 1% to
1.35%, while studies of other groups have generated
nonpaternity estimates ranging from less than 1% to as
much as 30% depending on the sample community
(Cerda-Flores et al., 1999; Sasse et al., 1994). Such vari-
ability in results suggests that cultural and social factors
can exert major influence on the prevalence of unfaith-
ful and promiscuous behavior among women. However,
other studies show that the effect of culture on sexual
behavior is limited. For example, a recent survey of over
16,000 people from 10 world regions found universal
differences between male and female preferences for
number of short-term partners (Schmitt et al., 2003). 

As sexual behavior is a fitness trait, there is con-
troversy about whether or not one would expect to
find genetic variation in humans. Most discussion is
theoretical but suggests that heritabilities should be
zero (Merila & Sheldon, 1999). However, studies in
human twins have clearly shown fitness traits (age at
menarche, fertility, and age at reproduction) to be
both heritable (Kohler et al., 1999) and related to
reproductive fitness (Kirk et al., 2001). 

Despite limited information on the basis of sexual
behavior in human subjects, there is already substan-
tial evidence demonstrating a genetic basis for sexual
behavior among other pair-bonding animals, such as
birds and certain rodents (Blomqvist et al., 2002).
Two hormones found exclusively in mammals, oxy-
tocin and vasopressin, not only regulate salt and
water excretion, but also play roles in reproductive
physiology, breast-feeding, and parent–child bonding
behavior in rodents. A series of studies on rodents
with diverse adult sexual behaviors has shown that
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levels of these hormones or their receptors in the
ventral pallidum or nucleus accumbens area of the
brain influence sexual and pair-bonding behavior
(Insel & Young, 2001; Young et al., 1999).
Experiments using gene knockouts and transgenics
have confirmed that differences in the promotor
regions of the genes for these hormones and their
receptors are important in behavioral phenotypes
(Bielsky et al., 2003). In particular, Argenine
Vasopressin (AVP) has been shown to affect a range
of social behaviors in rodents — including affiliation
and attachment — via the main Argenine Vasopressin
1A receptor (AVPR1A) in the brain. A recent study
substantially increased monogamous behavior in the
socially promiscuous meadow vole by using viral
vector V1aR gene transfer into the ventral forebrain
(Lim et al., 2004). To date, there is little direct data
on vasopressin’s role in humans, although sexual
stimulation and copulation increase blood levels
(Gainer & Wray, 1994; Murphy et al., 1987), and it
has been studied in relation to an extreme form of
social impairment, autism (Kim et al., 2002). The 1A
receptor has been shown to be principally responsible
for vasopressin’s effects on the brain, and its distribu-
tion in humans is believed to be mainly in the lateral
septum and amygdala (Young et al.,1999).

This study uses twins to explore whether sexual
infidelity and number of sexual partners are under
genetic influence in human females, thus testing the
likelihood of certain evolutionary theories on pair-
bonding behavior. It also attempts to identify genetic
linkage for these psychosocial traits, and tests for
association with the AVP receptor gene that is impli-
cated in rodent sexual behavior.

Methods
Subjects

Subjects for this study were monozygotic (MZ) and
dizygotic (DZ) twins enlisted with the St Thomas’ UK
Adult Twin Registry (TwinsUK; Spector &
MacGregor, 2002). This twin population has been
involved in a wide range of studies on common traits
and diseases (e.g., de Lange et al., 2001; Drayna et
al., 2001; Hammond et al., 2000), and has been
shown to be comparable to the general population for
a broad variety of medical and behavioral traits
(Andrew et al., 2002; Spector & MacGregor, 2002).
After obtaining approval from the St Thomas’
Hospital ethics committee, a postal self-completion
questionnaire was sent to 3654 pairs of female twins
aged between 19 and 83. The approved questionnaire
asked a range of questions relating to sexual attitudes
and behavior. Twins were assured their responses
were completely confidential, and no names or
addresses were included on the questionnaire. The
twins were also unaware of any specific hypotheses.
Zygosity was established for all subjects with greater
than 95% accuracy by using standardised questions

(Sarna et al., 1978), and it was confirmed in 54% of
the pairs by multiplex DNA fingerprinting. 

Classification

Infidelity was classified as a dichotomous trait on the
basis of a subject’s response to the question ‘Whilst
married or living with a partner in a sexual relation-
ship, have you ever had sex with someone other than
your husband or partner?’ Subjects were also asked
with how many different people altogether they had
had sexual intercourse (including both male and
female partners), resulting in a continuous variable.
Attitudes towards infidelity were measured with the
question, ‘What is your general opinion of a married
person having sexual relations with someone other
than his/her partner?’ Responses ranged from 1
(always wrong) to 5 (not at all wrong). However,
because the distribution of the trait was clearly
bimodal (with few respondents in categories 3, 4 or
5), this trait was subsequently dichotomized into
those who considered infidelity to be always wrong
(1), and those who did not hold this view (2–5).
Twins were also asked whether they had ever been
divorced or permanently separated, generating a
dichotomous variable to be used as a confounder in
the analyses. 

Statistical Analysis of Twin Data and Genetic Modeling

An individual’s phenotype is the result of the effects
of both genotype and environment. To study the
sources of individual differences (i.e., the variance) in
a phenotype, genetically related subjects, such as
twins or families, are required. The genetic relation-
ships between twins are well-known: MZ twin pairs
share all of their genes, and DZ twin pairs share, on
average, 50% of their segregating genes. Assuming
that both types of twins share equally similar family
environments, one can assert that any greater similar-
ity between MZ twins than between DZ twins is due
to genetic influences.

Evidence for a genetic contribution to a trait can
be obtained from estimating the casewise concor-
dance for MZ and DZ twins. Casewise concordance
is the probability that a twin expresses a trait given
that the co-twin is affected. It is calculated from the
formula 2c/(2c+d), where c is the number of concor-
dant cases, and d the number of discordant cases
(MacGregor, 2000). Higher concordances in MZ
compared with DZ twins indicate a genetic effect.

When data suggest a genetic influence, quantita-
tive genetic model fitting can determine the extent to
which a trait is under genetic or environmental influ-
ence. Model fitting is based on comparison of the
covariance (or correlation) of a trait between MZ and
DZ twins (Neale & Cardon, 1992). It allows separa-
tion of the observed phenotypic variance into additive
genetic effects (A), dominant genetic effects (D), envi-
ronmental effects shared by both twins (C), and
environmental effects unique to each twin (E). A heri-
tability estimate can be generated, defined as the
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proportion of total variation that can be explained by
genetic variance (i.e., [A+D]/[A+D+C+E]). The signifi-
cance of genetic and environmental factors as
components of the observed variance is assessed by
removing each sequentially from the full model and
testing the deterioration in fit of the various submod-
els by hierarchic chi-squared tests. This procedure
leads to submodels that explain the pattern of
observed variances and covariances using as few para-
meters as possible. Unique environment (E) is never
removed from the model, since it includes measure-
ment error.

It is important to note that for dichotomous traits
such as infidelity and attitudes towards infidelity, the
maximum likelihood modeling method is used. This
assumes that variation in the underlying liability of
the dichotomous trait is normally distributed (Neale
& Cardon, 1992). The correlation in liability among
twins is estimated from the frequencies of concordant
and discordant pairs using a multifactorial liability
threshold model (Falconer, 1989).

When traits are phenotypically correlated and
each is significantly heritable, a multivariate genetic
analysis is informative to assess the degree of genetic
correlation between the traits. Multivariate model
fitting enables all the information in the phenotypic
correlation (and associated asymptotic covariance
matrices) of the traits for both MZ and DZ twin pairs
to be analyzed simultaneously. Three multivariate
models were tested: the Cholesky decomposition,
independent pathway and common pathway models.
While all these models decompose the variance into
three components of variation (A, C and E), each rep-
resents different ways in which genes and
environment may affect the observed correlations
between the traits (see Neale & Cardon, 1992, for a
full description of each model). Data handling and
preliminary analyses were carried out with Stata soft-
ware (StataCorp, 2003), while all genetic modeling
was carried out with Mx software (Neale, 1997;
http://www.vcu.edu/mx).

Linkage and Exploratory Genetic Analysis With AVPR1A

Genome scans were performed using DNA previously
extracted from venous blood samples of 515 of the
742 DZ twin pairs who had provided infidelity data
(the remaining 227 DZ twin pairs did not have geno-
type data available for analysis). Scans involved using
standard fluorescence-based genotyping methodolo-
gies for the analysis of 737 highly polymorphic
microsatellite markers from the ABI Prism linkage
mapping set (Applied Biosystems) and Genethon
Genetic Linkage Map, as described previously
(Wilson et al., 2003).

Multipoint genome-wide linkage analyses were
then performed using an approximate < 10cM map
and 737 markers from the ABI marker set, detailed in
Wilson et al. (2003). Linkage is a way of assessing
whether certain chromosomal regions (QTLs) are
more likely to be shared by siblings who exhibit the

same trait than would be due to chance. These areas
are then likely to harbor genes that influence the trait.
Infidelity and log-transformed number of sexual part-
ners data from the 515 DZ pairs were analyzed using
variance components methods, and optimal Haseman
and Elston regression methods were implemented
using a Generalised Linear Model (Sham & Purcell,
2001). The basic approach in this analysis is to
regress the square of the sib-pair phenotypic differ-
ence on genetic marker identity by descent (IBD)
status using GeneHunter. This method was imple-
mented in the Stata statistical package.

In addition to the linkage analysis, association with
the AVPR1A gene was tested among a subgroup of 149
DZ pairs discordant for reported fidelity status, which
was believed to be the most informative. The human
AVPR1A gene has been cloned and mapped to the chro-
mosome 12q14–q15 region. This gene has only two
exons spanning 6.6 kb on chromosome 12q14.2, and it
codes for the 418 amino acids of AVP. A single tandem
repeat (STR) was genotyped using primers (as described
in Kim et al., 2002). This STR is the complex promoter
(CT)4TT(CT)8(GT)24 STR 3.6 kb 5’ to exon 1 of the
AVPR1A gene (GeneBank accession number
AF208541). For this STR, 16 alleles were identified, and
observed heterozygosity was 88.2% (Kim et al., 2002).
Microsatellite marker-based genotyping was undertaken
using standard ABI PrismTM fluorescence-based genotyp-
ing methods. Allele frequencies (proportion of
chromosomes carrying a given allele) were compared
using a standard chi-square. The average number of
partners for each genotype was compared by analysis of
variance including infidelity as a covariate. Where geno-
types for both twins were available, IBD probabilities
for each pair were assigned using GeneHunter. To evalu-
ate the significance of linkage with number of partners,
a weighted-likelihood approach variance–covariance
model (the AE model) was used (Sham & Purcell,
2001). Using the log transformation of the number of
partners, the significance of linkage was assessed both
by itself and including infidelity as a covariate.
Computations were carried out using Mx Gui Version
1.4.06 (Neale & Cardon, 1992).

Results
The sexual attitudes and behavior questionnaire was
returned by over 1600 complete pairs (approximately
46% complete pairs responding), comprising over 800
pairs of both MZ and DZ twins. Details of the sample
are compared by zygosity in Table 1. The MZ and DZ
twin groups were well matched for rates of reported
infidelity (21% and 23% respectively), divorce (25%
and 24% respectively), number of sexual partners
(means of between 4 and 5) and age (50.5 and 51.5
years respectively). The sample of respondents did not
appear to be biased towards younger subjects: the
average age of all respondents was 51 years, compared
with an average age of 50 years for all the twins to
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whom the questionnaire was sent. Ninety-eight per
cent of the sample was heterosexual.

Not surprisingly, the average number of sexual part-
ners was significantly higher among respondents who
had been unfaithful compared with those who had
remained faithful (7.73 vs. 3.78, p < .001). The pheno-
typic correlation between these traits was .36 (p < .001).
There was a significant effect of age on number of sexual
partners, with younger women more likely to have had a
greater number than older women (p < .01). Age was
also significantly related to infidelity, with prevalence
highest in middle-aged subjects (40–60 years).

For infidelity, casewise concordance rates were sig-
nificantly higher in MZ than DZ twins (46% vs.
32%, p < .001), as shown in Table 2. The resultant
risk ratio of 1.46 for infidelity suggests that MZ co-
twins are approximately one-and-a-half times more
likely to be unfaithful if their co-twin has been
unfaithful as compared with DZ co-twins. The results
of genetic modeling analyses on the infidelity data are
shown in Table 3. Model fitting revealed that the
effects of the shared environment (C) and dominant
genetic effects (D) could be dropped from the model
without significant loss of fit. However, additive
genetic effects (A) could not be eliminated (p < .001).
This finding suggests that variance in liability to infi-
delity in this population is best explained by the

effects of additive genetic factors and unique environ-
mental factors, an AE model. Estimates from this
model resulted in a heritability for infidelity of 50%
(95% confidence interval, 39% to 60%). Adjusting
the best fitting AE model for potential confounders
such as divorce, number of sexual partners, and age
slightly reduced the proportion of variance accounted
for by unique genetic factors, yielding a final heri-
tability estimate of 41%. 

Since the data relating to number of sexual partners
were highly skewed and deviated significantly from a
normal distribution, the data were log transformed
using lnskew0 to create a new variable equal to ln(+/–
oldvar –k ), choosing k and the sign of the expression so
that the skewness of the new variable is zero. Model
fitting to the log-transformed number of sexual partners
data (Table 3) suggests that an ACE model best explains
the data, implying a role for both genes and shared envi-
ronment. In this model, additive genetic effects
contribute 41% to the variation in number of sexual
partners, whereas shared environmental effects are
much less important (13%). Adjusting this model for
divorce, infidelity and age resulted in a virtually
unchanged genetic contribution of 38%. 

Multivariate model fitting to infidelity and number
of sexual partners (log transformed) confirmed that a
Cholesky model containing parameters for additive
genetic factors and the unique environment, but without
shared environmental factors, provided the best expla-
nation of the observed correlation between the two
variables. The resulting genetic correlation between the
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Table 1
Details of Twins Studied by Zygosity

Monozygotic Dizygotic p value*
twins twins

Characteristics of sample (n = 825 pairs) (n = 872 pairs)
Mean age (years) 50.51 (19–83)* 51.45 (19–83)* .13
Ever unfaithful 21% 23% .3
Ever divorced 25% 24% .65
Mean lifetime number

of partners 4.67 (0–68)* 4.60 (0–99)* .81

Note: * p values corrected for the relatedness of twins.

Table 2
Casewise Concordance Rates for Infidelity in MZ and DZ Twins

Discordant Concordant Casewise  
Zygosity Total pairs (+/–) pairs (+/–) concordance (95% CI)

MZ 724 167 71 46 (39–53)%
DZ 742 234 54 32 (25–38)%

Note: Total number of pairs may not equal the sum of concordant and discordant twins
due to one or both in a twin pair failing to respond to all questions.

Table 3
Genetic Modeling

Model A (95% CI) C/D (95% CI) Chi-square (df) p-value

Infidelity
ACE 0.50 (0.27–0.60) 0.00 (0.00–0.18) 6.64 (3) .08
CE — 0.36 (0.27–0.45) 19.32 (4) .00
AE 0.50 (0.39–0.60) — 6.64 (4) .16

ADE 0.28 (0.00–0.59) 0.24 (0.00–0.62) 5.91 (3) .12
Number of sexual partners

ACE 0.41 (0.25–0.56) 0.13 (0.00–0.26) 0.85 (3) .84

CE — 0.43 (0.38–0.47) 27.07 (4) .00
AE 0.55 (0.50–0.59) — 4.20 (4) .38
ADE 0.55 (0.42–0.59) 0.00 (0.00–0.12) 4.20 (3) .24

Note: A = Additive genetic effects; D = Dominant genetic effects; C = Common environmental effects; E = Unique environmental effects. Bold type indicates best-fitting model.
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two traits was .47, so nearly half the genes impacting on
infidelity also affect number of sexual partners. The cor-
relation of the unique environment between the two
variables was .48. (The Cholesky model implies a first
common genetic factor [A1] that loads on both vari-
ables and a second genetic factor [A2] that loads only
on the second factor. The unique environmental factors
[E1 and E2] load on the two variables in the same way.) 

Women participating in the survey were also asked
to indicate how strongly they approved or disapproved
in principle of infidelity by either sex. Two in five
women (41%) considered it to be ‘always wrong’. We
found this belief to be subject solely to environmental

effects, with no significant role for genetic influences.
Just under one third of the variation (30%) was attrib-
utable to the effects of the shared environment — which
could include society, culture or religion — with the
remaining 70% due to unique environment. It is inter-
esting to note that believing infidelity was ‘always
wrong’ prevailed even in some (17%) of those women
who reported having been unfaithful, highlighting the
distinction between attitudes and behaviors.

Having shown both infidelity and number of sexual
partners to be significantly heritable, we performed a
genome-wide linkage scan. Figure 1 shows the
maximum LOD score for infidelity and number of
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Figure 1
Linkage analysis for infidelity and number of sexual partners.

Figure 2
Linkage map for number of sexual partners on chromosome 7.
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sexual partners at each of the 23 chromosomes.
Multipoint analysis showed the overall maximum
linkage was for the (unadjusted) number of sexual part-
ners (LOD 2.46) to chromosome 7 with the peak at
65cM (Figure 2). The maximum linkage for infidelity
(LOD 1.93) was to chromosome 20 (peak at 100cM)
and both number of sexual partners and infidelity had
suggestive linkages to areas on chromosome 3 (1.92 and
1.52 respectively), but the peaks did not overlap (80cM
and 210cM respectively). No significant association was
found between the AVPR1A gene and either infidelity or
number of sexual partners.

Discussion
Summary

This twin study indicates that among women, 41% of
variation in infidelity and 38% of variation in
number of sexual partners is explained by underlying
genetic variation, with little or no role for the shared
environment. For infidelity, shared environmental
influences were shown to have no significant effect;
for number of sexual partners, they explained only
13% of variation. In contrast, genes did not seem to
significantly affect attitudes towards infidelity.
Whether subjects considered infidelity to be ‘always
wrong’ was partly explained by environmental influ-
ences shared among twins, such as parents, peers and
upbringing, yet 70% was due to unique environmen-
tal influences and random error. The heritability
findings seen here are in a similar range (35% to
60%) to other behavioral and complex traits reported
elsewhere such as migraine, blood pressure, anxiety
and depression, menarche, and age at menopause
(MacGregor et al., 2000).

Despite demonstrating approximately 40% heri-
tability for both infidelity and number of sexual
partners, no conclusive linkages were found for either
behavioral trait. Due to multiple testing (4 genome
scans), a LOD score of 2.8 was required to confirm
conventional guidelines for significant linkage. All
LOD scores generated in this study fell short of this cri-
terion (Lander & Kruglyiak, 1995). The three QTL
peaks identified on chromosomes 3, 7 and 20 may rep-
resent genes of small effect that could be confirmed by
a larger study, or they may still be false positives as the
power of the study to detect individual QTLs con-
tributing less than 25% was low. On a first screen,
none of these regions harboured the oxytocin or vaso-
pressin candidate genes or any obvious alternative
candidates. In addition, the association analysis failed
to support the hypothesis that a gene implicated in
rodent sexual behavior (AVPR1A) could explain the
observed variation in human sexual behavior.

Support for Evolutionary Theory

In general, the fact that psychosocial traits such as
number of sexual partners and infidelity appear to
behave as other common complex genetic traits in
humans, in that they have a heritable component,

lends support to evolutionary psychologists’ theories
on the origins of human behavior (Bailey et al.,
2000). If female infidelity and number of sexual part-
ners are under considerable genetic influence as this
study demonstrates, the logical conclusion is that
these behaviors persist because they have been evolu-
tionarily advantageous for women. Along with the
findings of Kirk et al. (2001), the fact that a fitness
trait is still heritable today suggests that recent selec-
tive pressures may still be operating.

The findings add to a growing body of evidence
supporting pluralistic theories of human female
mating (discussed in Schmitt et al., 2003). For a
woman, the advantages of securing a long-term
mating partner are clear: given the amount of
parental investment required to bear and raise chil-
dren, a woman will benefit from having a male who
protects and supports both her and her offspring
throughout gestation and early development. Once a
woman has established a long-term partner with
whom she is socially monogamous, sexual monogamy
is not necessarily advantageous to her unless her long-
term partner is the most genetically fit male available
— an unlikely position — or unless the risks involved
with infidelity outweigh the benefits. 

Thus, from an evolutionary perspective, a
woman’s optimal short-term strategy would be to
clandestinely pursue extra-pair matings with geneti-
cally better or more diverse males, if the risk was
minimal. To this point, studies of certain animals and
human tribes have shown that when females choose
multiple fathers, they are on average more fertile and
have more viable offspring than when they are sexu-
ally monogamous (Hrdy, 2000). Recent DNA-based
paternity studies of certain socially monogamous
shorebirds further support the hypothesis that the
pursuit of genetic variability is a key driver for female
infidelity: female shorebirds were more likely to be
unfaithful when their own DNA were more closely
related to their original partner’s than to the new
‘more foreign’ male (Blomqvist et al., 2002). There
are many alternative theoretical ‘benefits’ of infidelity
including improving social status and resources, a
prelude to changing a mate permanently, providing a
back-up mate for protection, making a partner
jealous and improving self-esteem (Fisher, 1992). 

Although this is the first study among women to
demonstrate a genetic basis for infidelity, other studies
have already shown aspects of sociosexuality and
number of partners to be heritable (Bailey et al.,
2000). Others have studied a range of subconscious
behaviors linked with mating strategies (Buss, 2000).
According to one study, women tend to fantasize
about infidelity, have more extramarital sex, and
show less interest in their regular partners in the
middle of their cycle prior to ovulation, when they are
at their most fertile (Gangestad et al., 2002). Work in
the UK has shown that human females generally have
affairs with men of higher status than their husbands
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(Baker & Bellis, 1995), perhaps illustrating an effort
to mate with a genetically superior partner. 

Of course, in primarily socially monogamous
species, excessive female infidelity or increasing
number of sexual partners could lead to detection and
subsequently the abandonment, ostracism or murder
of both offspring and mother. Thus, having a balance
of chaste, promiscuous, faithful and unfaithful
females in the human population may well have been
a key component of the species’ success, as supported
by exponents of game theory (Dawkins, 1989). Our
findings support the hypothesis that underlying
genetic variance may serve to maintain such an
advantageous phenotypic variance.

Limitations and Implications for Future Research

As in any twin study, the key issues to address are
whether our method effectively tests for the traits of
interest, whether the twin assumptions hold for the
traits of interest, and whether our results are general-
izable to singletons.

As with any survey of ‘embarrassing’ or socially
unacceptable information, there is likely to be some
degree of misreporting. A recent study has shown that
women underreported embarrassing information when
their data were not entirely confidential, and that
honesty could be optimized by fake polygraph testing
(Alexander & Fisher, 2003). To address this concern,
the questionnaires used in this study were completed
anonymously, with no names or identifying personal
details attached besides a twin pair number. Thus,
although they may have been inferior to the more strin-
gent ‘lie detection’ approach, our conditions were
considerably more likely to produce accurate responses
than nonanonymous surveys (Alexander & Fisher,
2003). The results also incorporate some recall bias,
since subjects were asked to report their total lifetime
number of sexual partners. For instance, the data
suggest that some respondents with over 30 lifetime
partners ‘rounded off’ their numbers. The effects of
underreporting or random misreporting would be the
misclassification of individuals, which would likely
result in both an underestimation of heritability and
less power to find genes.

The findings are dependent to some degree on the
equal environments assumption, that is, the assump-
tion that MZ and DZ twin pairs share their
environment to the same degree and that a greater
phenotypic similarity among MZ than DZ twins
results from their two-fold greater genetic similarity.
If this assumption is not accurate, heritability may be
overestimated (Hopper, 2000). Still, there is abundant
research to suggest that the assumption is valid for
behavioral and psychological phenotypes such as the
ones we have analyzed (Kyvik, 2000). In order to test
specifically for whether the equal environments
assumption is appropriate in the context of this study,
it is important to compare the response rates and the
prevalence of traits across MZs and DZs. The groups
were well matched for response rates, age, and

reported infidelity and number of sexual partners.
Also, no differences were found in absolute rates of
divorce between MZ and DZ twins, which suggest
there are no important biases between the groups for
success in maintaining long-term relationships. If one
accepts that DZs would be no more likely than MZs
to misreport infidelity and number of sexual partners,
these results support the conclusion that the twin
assumption is acceptable for these traits.
Furthermore, the findings are consistent with other
twin studies on related phenotypes. One twin study
looking at a number of scaled sociosexual behaviors
found a similar heritability for number of sexual part-
ners in male and female twins (Bailey et al., 2000);
another study showed divorce to be approximately
50% heritable among women (Jockin et al., 1996).

We believe our results to be generalizable to sin-
gletons based on the nature and size of our sample, as
well as the reasonableness of our results. A popula-
tion was used that has already been shown to be
representative of the overall British population for a
wide variety of medical, psychological and social
traits (Andrew et al., 2002). We achieved an approxi-
mately 46% pair-wise response rate, which is
comparable to our typical response rate of 50% to
60% for medically oriented twin surveys. The overall
response rate was approximately 50%, which does
not rule out the potential for some respondent bias. In
other words, it is possible that the respondents may
have differed from nonrespondents in terms of
unfaithful or promiscuous behavior. Still, average age
did not differ significantly among respondents and
nonrespondents, indicating that the sample was not
biased in this respect. Moreover, the methods pro-
duced reported rates of infidelity that are similar to
other surveys (Buss, 2000), suggesting the sample was
not significantly distorted from the normal popula-
tion and thus the results can be generalized.

By demonstrating the heritability of female infi-
delity and number of sexual partners in humans, this
study justifies additional genetic and molecular
research on human sexual behavior. While the study
failed to prove genetic linkage with any sex or related
hormones, or association with the AVPR1A gene,
conclusive results may be obtained by using a larger
sample. Resequencing of the gene to find other vari-
ants may also be important. It is also possible that
genes influencing risk-taking or sensation-seeking
behavior are also in part related to fidelity traits, as
may be genes that seek powerful controlling partners
(Koopmans et al., 1995; Miles et al., 2001). In subse-
quent linkage and association studies, a number of
specific genes should be considered as targets. For
although human sexual behavior is clearly complex,
the genes for certain hormones and their receptors are
likely to play a role. In addition to vasopressin and its
receptors, one of which was used in the exploratory
genetic analysis, oxytocin is also suspected to play a
role in sexual behavior. It differs from vasopressin by
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only a few amino acids, and has yet to be well charac-
terized in humans. Dopamine has also been
implicated in many human behavioral traits, and
studies in other animals suggest that the D2 receptor
deserves further study (Insel, 2003; Gingrich et al.,
2000). It has been suggested that oxytocin and AVP
enhance the dopaminergic ‘reward’ pathways involv-
ing the hypothalamus, and regulate our levels of
social bonding and attachment (Aragona et al., 2003;
Insel et al., 2001). Lastly, genes for the primary
female sex hormone, oestrogen, and its receptors,
should of course be included in the list of candidates
for future linkage and association studies.
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