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The dopamine transporter gene (DAT1) codes for a dopamine transporter protein, which limits the level
and duration of dopamine receptor activation. The DAT1 gene is a strong candidate gene for reward-
seeking behavior. This article reports compelling evidence for the association between the 40bp variable
number of tandem repeats in the DAT1 gene and the self-reported number of sexual partners among
young adults in the United States using the sibling subsample of more than 2500 individuals who
participated in the National Longitudinal Study of Adolescent Health. We performed tests of genotype–
gender interaction as well as analyses stratified by gender. Among the males, possessing one or two alleles
of the 10 repeat is associated with an 80–100% increase (Po0.0001, 2df) in the number of sexual partners
as compared with the homozygotes for the 9 repeat. The association holds in race/ethnicity-stratified
analyses, in Allison’s procedure that tests population stratification, and in within-family fixed-effects
models. Covariate adjustment for a standard set of socioeconomic factors including religiosity, family
structure, parental education, marital and cohabitation history, and neighborhood poverty did not
attenuate these associations. Discussion is provided why this finding is absent among females.
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Introduction
Although many young adults delay marriage or other

forms of long-term commitment, they have more sexual

partners than any other age group.1,2 The number of sexual

partners youth have is an important indicator of the risk of

contracting a sexually transmitted disease (STD), including

HIV.3,4 Of estimated 12 million of new STD infections that

occur each year in the US, three million occur among

people younger than 20, and another four million occur

among those aged between 20 and 25.5

Both animal and human studies have demonstrated a

genetic basis for sexual behavior. A twin study based on

1600 female twin pairs reported that approximately 40% of

the variance in the self-reported number of sexual partners

can be attributed to genetic factors.6 Studies on humans

indicate that the stimulation of dopamine receptors would

enhance male sexual behavior and that the inhibition of

them would impair male sexual behavior.7 Pharmacologi-

cal experiments using animal models have also shown that

increased dopamine activity boosts male sexual activity.7

The soluble carrier family six dopamine transporter

member three gene (DAT, locus symbol: SLC6A3) codes

for a dopamine transporter protein (DAT), which limits the

level and duration of dopamine receptor activation.8 The

mouse model of dopamine transporter gene knockout

established not only the central importance of dopamine
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transporter in controlling synaptic dopamine levels, but

also its role as an obligatory target for the behavioral and

biochemical action of amphetamine and cocaine.9

Vandenbergh et al10 identified several polymorphisms in

DAT1, including a polymorphic 40 bp repeat in the

transcribed portion of the gene, which is most commonly

observed repeat 9 (DAT1*9R) to 10 times (DAT1*10R). One

study found that humans homozygous for the 10R allele

exhibited significantly lower dopamine transporter bind-

ing than carriers of the 9R allele,11 although the findings

from another study are inconsistent.12

Intense interest has been directed at understanding

the role of the dopamine transporter gene in the neuro-

transmission process because of its involvement in several

behaviors. A number of studies have demonstrated an

association between the 10R allele in the DAT1 gene and

attention deficit hyperactivity disorder.13–17 The DAT1*9R

allele was reported to be associated with both a lower

score in novelty seeking and a greater success in smoking

cessation,18 cocaine-induced paranoia,19 and an increased

risk for delirium and seizures during withdrawal in

alcoholics.20,21 Although no study seems to have focused

on the DAT1 variants and number of sexual partners, the

link is plausible because of the central role of dopamine in

motor activity and reward-seeking behavior.

Gender is a crucial factor to be considered in studies of

number of sexual partners. Males of most mammalian

species show a strong desire towards variety in sexual

partners. In the laboratory, this phenomenon has been

referred to as the ‘Coolidge effect’.22 –24 It was first

observed among rats. The same effect is even more striking

in farm animals such as sheep and cattle.25 Studies based

on self-reports among human subjects found that partner

variety is of greater interest to male adolescents,26 male

college students27 and male adults28–32 than their female

counterparts.

Two broad theoretical approaches have been developed

to explain the gender differences in number of sexual

partners or, more generally, reproductive strategies: the

evolutionary theory and the social control of human

sexuality. The evolutionary theory argues that the differ-

ences in the relative costs and benefits of sexual behaviors

between the two genders over the evolutionary process

have produced the gender differences in mating predis-

positions.33–38 For females, every copulation might have

led to conception, followed by lengthy periods of child-

bearing and child-rearing; having more sexual partners

did not increase female fitness. Thus, females who selected

fewer sexual partners with ability and willingness to

contribute parental resources tended to place successfully

offspring in succeeding generations. As a result, female

traits related to mating choosiness were selected by

evolution and were passed onto the present human

populations. In contrast, males could increase their

reproductive success by increasing the number of sexual

partners because they were not contributing similar

resources and time.

Social theories have emphasized social regulation of

human sexuality as a source for gender differences in sexual

behavior.39,40 Religion and family have historically been

important institutions for regulating sexuality in Western

society. Social theories argue that the gender differences are

at least partially due to double sexual standards because

men traditionally enjoy more power than women in

virtually all the major institutions: politics, religion,

economics, and family. Male sexual activity is tolerated

and even encouraged, whereas the female sexual activity is

more controlled and subject to censure of violation of

norms. Because of the changes in gender role attitudes and

the general understanding of male and female sexuality in

recent decades, sexual standards have become more

permissive and more egalitarian between the two genders.

The present study has three objectives. The first is to

investigate the association between the 40bp variable

number of tandem repeats (VNTR) in the DAT1 gene and

the self-reported number of sexual partners among young

adults using the DNA sample of about 2500 individuals in

the National Longitudinal Study of Adolescent Health (Add

Health). The second objective aims at testing the interac-

tion between the DAT1 variants and gender for the number

of sexual partners. Lastly, we re-estimate the association

after taking into account of a social science model of sexual

behavior including religiosity, family structure, parental

education, marital and cohabitation history, neighborhood

poverty, and health behavior such as alcohol use and illegal

drug use.

Materials and methods
Subject

The data source for our analysis is the sibling subsample of

about 2500 participants in the Add Health, a nationally

representative sample of more than 20000 adolescents in

grades 7–12 in 1994–1995 in the United States.41 Add

Health is longitudinal; the respondents have since been

followed by two additional in-home interviews in 1995–

1996 (Wave II) and 2002 (Wave III).

In Wave III in 2002, DNA samples were collected from a

subset of the Add Health sample. The subset consists of a

total of 2597 participants including MZ twins (186 pairs),

same-sex DZ twins (136 pairs), opposite-sex DZ twins (103

pairs), full biological siblings (569 pairs), and singletons.

Measures
Number of sexual partners At Wave III, the respondents

aged 19–26 were asked the question: ‘With how many

partners have you ever had vaginal intercourse, even

if only once?’ To protect confidentiality, reduce

nonresponses and increase reporting accuracy, this section

of the interview was self-administered by audio-CASI
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(computer-assisted self-interview). The sensitive question

was read to respondents by means of audio headphones.

Respondents were given instructions on how to complete

their answers on the computer. The technique has been

shown to reduce the disparity between men and women in

the number of sex partners reported.42 Table 1 gives the

mean reported number of sexual partners and standard

deviation by ethnicity, age group, and gender.

As in every other survey on number of sexual partners,43

the number of female partners reported by males exceeds

the number of male partners reported by females in Add

Health. The overall male-to-female ratio in Add Health is

about 1.3. Because a heterosexual intercourse involves a

male and a female, in a closed population, the total

number of copulations for males must be the same as those

for females; the total number of sexual partners for males

must also be the same as those for females. Two hypotheses

have been proposed to explain the higher reported male-

to-female ratio: (1) Males over-report and (2) most females

have fewer partners than most males, but a few females

have a very large number of partners. Brewer et al44 tested

the second hypothesis using data from national sex studies

of prostitutes and their clients in the United States. They

found an under-representation of prostitute women in

these national surveys. Once the under-representation and

their large numbers of sexual partners are factored in, the

male–female disparity disappears.

DNA preparation and genotyping AtWave III in 2002, in

collaboration with the Institute for Behavioral Genetics in

Boulder, CO, Add Health collected, extracted, and quanti-

fied DNA samples from the sibling subsample. Genomic

DNA was isolated from buccal cells using a modification of

published methods.45–48 All the methods employed Applied

Biosystems instruments and reagents. Microsatellite and

VNTR polymorphisms were performed using fluorescent

primers that were analyzed on an ABI capillary electrophor-

esis instrument. Single nucleotide polymorphisms were

analyzed using an ABI Sequence Detection System and 50-

nuclease (Taqmans) methodology.

A 40bp VNTR polymorphism in the 30 untranslated

region of the DAT1 gene has been genotyped with a

modified method of Vandenbergh et al.49 The VNTR ranges

from 3 to 11 copies with the 9-repeat (9R) and 10-repeat

(10R) polymorphisms being the two most common alleles

in Caucasian, Hispanic and African-American popula-

tions.50 In our analysis sample, the 9R and 10R account

for about 21 and 76% of all alleles, respectively; 35, 59, and

0.048% of the respondents possess one 10R, two 10Rs, and

two 9Rs, respectively (Table 2). The variation across ethnic

groups appears to be moderate with the 10R allele accounts

for 80, 86, 80, and 90% of all alleles in whites, blacks,

Hispanics, Asians, respectively. A series of w2 tests for the

polymorphism and for each self-reported ethnic group

(European, African-American, Hispanic, and Asian) reveals

no deviation from the Hardy–Weinberg equilibrium.

Table 1 Mean number of sexual partners and SD by age group, gender, and ethnicity

All White Black Hispanic Asian

Age (18–22) 4.45 (6.25) 4.40 (5.95) 5.74 (7.35) 3.60 (5.63) 2.06 (3.34)
Male 5.06 (7.15) 4.87 (6.71) 7.11 (7.93) 4.37 (7.49) 1.91 (3.91)
Female 3.91 (5.26) 4.00 (5.18) 4.74 (6.77) 2.87 (2.70) 2.27 (3.56)
N 1533 885 301 204 98

Age (23–26) 5.96 (8.44) 5.83 (8.11) 8.45 (10.88) 5.57 (8.32) 2.42 (2.96)
Male 6.83 (9.74) 6.45 (9.12) 10.65 (12.80) 6.61 (9.91) 2.57 (2.59)
Female 5.12 (6.91) 5.24 (6.99) 6.28 (8.13) 4.49 (6.17) 2.28 (3.28)
N 1006 724 159 165 86

Table 2 Descriptive statistics

Mean Mean

Allele proportion Family structure
10R (480) 0.76
9R (440) 0.21

Two biological parents 0.613

Others 0.022
Single parent 0.220

Genotype proportion

Step parent 0.132

One 10R (480) 0.35

Other families 0.034

Two 10R (480) 0.59
Marriage/cohabitation

Two 9R (440) 0.048
Single 0.523

Others 0.012
Cohabited and married 0.091

Female 0.522

Married, not
cohabitation

0.099

Race/ethnicity

Cohabit, not married 0.282

Parental education
White 0.571 High school 0.277
Asian 0.073 oHigh school 0.112
Black 0.184 Some college 0.201
Hispanic 0.146 ZCollege 0.361
Other 0.026

Neighborhood poverty

Church attendance
o11.6% 0.556

Weekly or more 0.209
11.6–23.9% 0.191

Never 0.253
Z23.9% 0.183

Less than once/
month
Less than weekly

0.373

0.160

No. of persons 2552 2552
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Socioeconomic measures Table 2 also provides the

descriptive statistics for socioeconomic and other non-

genetic factors used in the analysis. Church attendance

measures attendance frequency with categories of never,

less than once/month, less than weekly, and weekly or

more. Family structure is a variable of four categories: two-

biological-parent families, single-parent families, step-

parent families, and other types of families including

families with adopted and foster children. One’s marital

and cohabitation history may be related to the number of

sexual partners. Our marriage/cohabitation includes cate-

gories of being single, having cohabited and have been

married, having been only married, and having only

cohabited. Parental education also has four categories: less

than high school, high school graduation, some college,

and at least a college degree. Add Health measured the level

of education from both the mother and the father of a

respondent. We used the higher of the two when both were

available. Poverty at the neighborhood level is measured by

the proportion of families living below the official poverty

line in a Census block group, which is the smallest

geographic area for which the Census Bureau publishes

sample data. In 1990, block groups averaged 452 housing

units or 1100 individuals. The block groups are divided

into low-poverty, median-poverty, and high-poverty cate-

gories. The two cutoff points for the three categories are

11.6 (the median proportion of families in a block group

living below the poverty line) and 23.9% (the 75th

percentile of the proportion of families in a block group

living below the poverty line).

Analytical strategies

To test the association between the DAT1 variants and the

number of sexual partners, a three-step analytical strategy

was adopted. The first step was an exploratory data analysis

that compares the mean count of partners across geno-

types, stratified by gender and age group. In the second

step, we estimated a number of generalized estimating

equations (GEE) Poisson regression models51 that adjust

for the correlation among siblings in the data and allow

covariate adjustment for factors such as gender, race/

ethnicity, and a set of social environmental factors.

The third step addresses potential bias from population

stratification.

The rest of this section elaborates on the second and

third steps. Step 2 uses the Poisson regression model,

EðYijjxijÞ ¼ expðb0 þ b1 DAT1ij þ b2 raceij

þ b3 femaleij þ . . .Þ;
ð1Þ

where E(Yij|xij) is the expected number of partners for

individual i in sibling cluster j given the individual’s

characteristics xij and DAT1ij represents the genetic variants

for the individual. The exposure was explicitly adjusted by

age (not shown in equation; see Table 4). To account for

the dependence among the siblings in the Add Health data,

we estimated the model using the GEE,51 which has long

been established in the statistical literature as a standard

approach for addressing correlated data. The GEE models

were implemented using SAS. In addition, we performed

gender-stratified analysis, in which we estimated Equation

(1) twice, each time using only the male or female sample.

We used four strategies to address the potential impact of

population structure. First, we adjusted for self-reported

race/ethnicity in all regression analysis so that the

comparisons across genotypes are made after adjusting

for any main effect of race/ethnicity. Second, we estimated

the genotype effect in a white male sample and a black

male sample separately. As a third strategy, we applied the

Allison et al’s52 procedure to test for possible population

stratification. The procedure is based on the reasoning

that the probabilities of genotypes of siblings depended

entirely on parental genotypes and that controlling for

the genotype effects of sibship would be equivalent to

controlling for parental genotypes. This model could be

considered as a special case of the mixed model.53,54 Our

last strategy is a stringent within-family fixed-effect model

that has been used widely to account for unobserved effects

at the family level.55

Results
Genotypic mean count by gender and age

Table 3 shows the number of sexual partners by genotype,

gender, and age. Among the males, the 10R appears to be

associated with higher number of sexual partners. In the

younger group of 18–22 years, possessing one or two

copies of 10R approximately doubles the number of

partners. In the older group of 23–26 years, possessing

one or two copies of 10R increases the number of partners

from about 4–7. Age is positively related to the number of

partners; but there does not seem be an interaction

between age and the effect of the DAT1 variants, that is,

the effect of DAT1 does not seem to vary across the life

stages of adolescence and young adulthood. Among the

females, the 10R allele does not seem to be associated with

higher number of sexual partners. This is the case in both

age groups, suggesting an interaction between DAT1 and

gender. Because of the sibling clustering in the data,

Table 3 Mean number of sexual partners (sample size) by
genotype, gender, and age group

Age group 9R/9R 9R/10R 10R/10R

Male 18–23 2.42 (33) 4.92 (243) 5.29 (415)
23–26 4.08 (25) 6.85 (158) 7.07 (289)

Female 18–23 4.12 (42) 4.44 (263) 3.56 (481)
23–26 4.60 (20) 5.80 (164) 4.60 (317)
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standard significance tests are not valid for these compar-

isons. The next section presents significance tests for the

main effects of DAT1 and the interactive effects of DAT1

and gender obtained from the GEE regression models.

Regression analysis

Table 4 reports the results from the GEE Poisson models

that adjust for the correlation among the siblings in our

sample. Using the combined sample of males and females,

Model 1 estimates the main effects of the DAT1 poly-

morphism and gender after controlling for race/ethnicity.

According to Model 1, those with the DAT1*10R/10R

genotype reported 32% (P¼0.038, CI (1.02, 1.72)) more

sexual partners than the DAT1*9R/9R genotypes; those

with the DAT1*10R/9R genotype reported 39% (P¼ 0.018,

CI (1.06, 1.84)) more partners. These results apply to both

males and females. The model has also adjusted for age

groups.

We also estimated a gene–gender interaction model

(data not shown) that adds to the first model the

interaction terms between genotype and gender. The

model indicates that the association of the 10R allele of

DAT1 only applies to males. Among the males, the 10R/10R

genotype raises the number of partners by 93% relative to

the 9R/9R genotype; similarly, the 10R/9R raises the

number of partners by 83%. The genotype effect does not

Table 4 GEE Poisson models of number of sexual partners

Models without social controls Models with social controls

Sample - All Male Female

Predictors k eb P-value eb P-value eb P-value

Intercept 5.261 o0.0001 1.835 0.0119 2.851 o0.0001
9R/9R F F F F F F
10R/10R 1.320 0.0381 1.899 0.0002 0.942 0.7071
10R/9R 1.395 0.0189 1.785 0.0015 1.147 0.4196
Other/other 1.575 0.0175 1.680 0.0419 1.434 0.1462
Female 0.781 o0.0001
Age (24–26) F F F F F F
Age (18–20) 0.594 o0.0001 0.655 0.0009 0.636 0.0005
Age (21–23) 0.792 0.0016 0.772 0.0142 0.818 0.0449
White F F F F F F
Asian 0.439 o0.0001 0.426 o0.0001 0.555 0.0008
Black 1.392 o0.0001 1.699 o0.0001 1.313 0.0266
Hispanic 0.886 0.2034 1.044 0.7645 0.851 0.2036

Family structure
Two biological parents F F F F
Single parent 1.080 0.4948 1.245 0.0187
Step parent 1.285 0.0382 1.356 0.0159

Parent education
High school F F F F
oHigh school 0.903 0.4943 0.961 0.7518
Some college 1.231 0.0845 1.226 0.0267
ZCollege 0.979 0.8428 1.195 0.0728

Neighborhood poverty
o11.6% F F F F
11.6–23.9% 0.792 0.0295 0.867 0.1604
Z23.9 0.807 0.079 0.865 0.2935

Marriage/cohabitation
Single F F F F
Cohabit and married 1.450 0.0077 1.148 0.233
Married, not cohabitation 0.895 0.4634 0.813 0.0962
Cohabit, not married 1.590 o0.0001 1.380 0.0002

Church attendance
Weekly or more F F F F
Never 1.814 o0.0001 1.660 o0.0001
Less than once/month 1.832 o0.0001 1.520 o0.0001
Less than weekly 1.727 o0.0001 1.342 0.0183

No. of persons 2539 1214 1325
Log L 1349.88 883.6 726.8

DAT1, gender, and number of sexual partners
G Guo et al

283

European Journal of Human Genetics



exist among the females. The gene–gender interaction

model is highly significant over Model 1 by the likelihood

ratio test (w2¼ 37 with 3 df).

Table 4 also presents the results of the gene–gender

interaction estimated by stratifying the sample by gender.

We estimated two such models one for males and one

for females without adjusting for social control variables

(data not shown). In the male model, the DAT1*10R/10R

genotype is associated with a 100% (P¼0.001, CI

(1.32, 3.03)) increase in the reported number of sexual

partners relative to the DAT1*9R/9R genotype; the

corresponding increase for the DAT1*10R/9R genotype is

88% (P¼0.005, CI (1.21, 2.92)). In the female model, the

genotypes do not seem to be related to the number of

partners (P¼0.53 and 0.57, respectively). The second and

third models in Table 4 re-estimated these results after

including a set of socioeconomic factors: church

attendance, family structure, parental education, marital

and cohabitation history, and neighborhood poverty.

The association between the genotype and the number

of partners continues to be absent among the females.

Among the males, the two genotypes of 10R/10R and 10R/

9R raise the number of partners by 90% (P¼ 0.0002,

CI (1.36, 2.66)) and 79% (P¼0.0015, CI(1.25, 2.55)),

respectively.

The effects of socioeconomic factors are generally

consistent with expectations. Having a step-parent or

single-parent relative to having two-biological parents,

having a cohabitation history, and especially attending

church service less than weekly relative to weekly or more

tend to be associated with a higher number of sexual

partners. Having some college education (but not having at

least a college degree) relative to just a high school

education is associated with a higher number of partners.

Our final model – the male model with the social

controls in Table 4 – was tested for robustness through the

addition of illegal drug use and alcohol use. Previous work

reported a substantial correlation between number of

sexual partners and risky behaviors.57 Both illegal drug

use (any illegal drug use at Wave III) and alcohol use

(frequency over past year at Wave III) are positively and

significantly related to number of partners; however, our

key findings have remained unchanged with the adjust-

ment of the two risky behaviors (data not shown). For

example, with the adjustment, the exp(b)s for 10R/10R and

10R/9R are 1.87 (P¼0.0001) and 1.76 (P¼ 0.0008), respec-

tively, as compared with 1.89 (P¼0.0002) and 1.78

(P¼0.001), respectively, estimated without the adjust-

ment.

To address the potential biases from population stratifi-

cation, we carried out the four strategies described earlier.

First, race/ethnicity was included as a control in all

regression models estimated (Table 4). Second, we have

further stratified our male sample by race/ethnicity. Our

main results hold within both the white and black samples;

the estimated effect sizes of DAT1 have remained similar to

those based on the ethnicity-combined models, but the

P-values are smaller as expected (Figure 1). We carried out

Allison’s procedure52 that includes three random para-

meters: one random effect at the sibling level, a second

random effect at the individual level, and a third random

parameter designed to capture the interaction between the

genotype across sibling clusters and the observed DAT1

variants. We estimated this model using the mixed or

multilevel model because the Poisson random effect model

with more than one random effect depends on approxima-

tions and often yields highly biased results.58 The included

random interaction term from the Allison’s procedure is

highly significant with Po0.0001. The DAT1*Any10R is

associated with 2.6 more sexual partners (P¼0.0016, CI

(1.03, 4.14)) than the 9R/9R genotype (data not shown),

which is consistent with the results from the Poisson

models in Table 4. We performed the within-family fixed-

effect linear regression using 237 pairs of male DZ twins

and full biological siblings in the DNA sample. Compared

with 9R/9R, the 10R/10R and 10R/9R genotypes reported

5.69 (P¼0.049) and 5.05 (P¼0.066) more sexual partners,

respectively.

Figure 1 summarizes the main findings by graphing

the ratios of number of sexual partners by genotype.

The three sets of bars are based upon the combined genetic

and social-science model of all ethnicities, the white

sample and the black sample. The P-values are based

upon a likelihood ratio test that compares the model

with genotype and the model without genotype using

two degrees of freedom. The DAT1*9R/9R is the reference

category and its value is set as one. The association

between DAT1 and number of sexual partners is evident

in each of the three samples.
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Discussion
Very few studies seem to have examined the link between

the genetic variants in the dopaminergic system and

human sexual behavior. Miller et al59 reported a positive

association between the presence of the 2 allele of DRD2

and age at first sex in a sample of 414 middle-class non-

Hispanic European American men and women. Two recent

studies, also based on Add Health, examined age at first sex

and self-reported number of sexual partners over the past

12 months, respectively.60–61 The former found a link with

a DRD4 variant in the white, Hispanic and Asian samples.

The latter reported an association with a DRD2 variant

and a 5HTT-religiosity interaction. The DAT1 gene was not

related to number of sex partners over the past 12 months

in the latter study. The present study reported an associa-

tion between the 40bp VNTR in the DAT1 gene and

lifetime number of sexual partners. It is likely that the

short- and long-term numbers of sexual partners are not

subject to the same set of genetic and environmental

factors. The model with social control for the males in

Table 4 in the present study yielded an R2 of 0.126

indicating that a large portion of the variance remains

unexplained. Some other polymorphisms within DAT1 and

other genes may also contribute to our lifetime measure of

number of partners.

Evidence for the differences between males and females

in sexual behavior was reported from animal studies. The

neurotransmitter dopamine has been shown to facilitate

male sexual behavior in all investigated species including

rodents and humans.7 Melis and Argiolas’62 findings

suggest a major role for dopaminergic receptors in both

the preparatory and consummatory phase of male sexual

behavior, whereas their role in female sexual behavior is

less conclusive. Hull et al63 discussed three mechanisms

through which males sexual behavior is affected by

dopamine among rats: dopamine increases male sexual

arousal and courtship behavior, enhances the motor acts of

mounting behavior, and facilitates genital response to

stimulation.

We researched for evidence that may explain the sex

differences in our findings via the twin and full-sib data in

Add Health and biometrical methods. Table 5 gives the

twin and sibling intraclass correlations and number of

pairs by gender and type of sibling pairs using the mixed

models.56 Heritability of number of sex partners was

estimated to be 0.50 for females and 0.38 for males. The

estimates were obtained after controlling for age and

ethnicity. Partly because the numbers of pairs available

were moderate, we were unable to show that the two

estimates are statistically different from one another.

Overall, the biometrical data do not offer a clear answer

to the question of whether a sex-specific genetic compo-

nent is present, which is suggested by the analysis of DAT1

variants.

We briefly outlined two theoretical perspectives earlier

in this article to interpret the gene–gender interaction or

the absence of the effect of DAT1 among females.

The evolutionary argument is based on the vast physiolo-

gical differences in the reproductive system between males

and females. Because of the differences, partner variety

only increases the male fitness and not the female one.

The argument hypothesizes that the evolutionary process

has selected gender-specific physiological basis for partner

variety. The male-to-female ratio of self-reported partners

in our sample is consistent with the evolutionary argu-

ment; however, the DAT1 gene is unlikely to be part of

the gender-specific basis because of its presence in

both genders. Nevertheless, it is possible that the gender-

specific system interacts with DAT1 and suppresses its

ramifications for partner variety among females. The

perspective of social control of human sexuality predicts

a stronger societal control for females than males.

The stronger social regulation of female sexuality could

lessen or completely suppress the potential impact of the

DAT1 gene on partner variety. Our findings of gene–

gender interaction are thus consistent with both the

evolutionary and the social control arguments, but this

study is unable to produce evidence to disprove one in

favor of the other.

A gene–gender interaction shares similarities with a gene–

environment interaction. A gene–gender interaction can be

a gene–environment interaction as suggested by the social

control argument, a gene–gene interaction as suggested

by the evolutionary argument or simultaneously a gene–

environment interaction and a gene–gene interaction.

The DAT1 gene is unlikely to be a ‘sex’ gene itself. As

suggested earlier in this article, the more likely scenario is

that the gene is associated with a predisposition for a

number of related behaviors, of which sexual partner

variety is one. The gene may have a moderate effect on

certain behaviors and may interact with environment to

exert such an effect, that is, whether the genetic predis-

position leads to the behavior may often depend on

environmental conditions.

Table 5 Sibling intraclass correlations (number of pairs) of number of reported sexual partners by gender and zygosity

Pair type MZF MZM DZF DZM DZOS

Correlation 0.38 (94) 0.45 (92) 0.13 (63) 0.28 (73) 0.17 (103)

Pair type F F Fullsib-F Fullsib-M Fullsib-OS
Correlation F F 0.30 (196) 0.12 (182) 0.18 (240)
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In summary, our data have provided consistent evidence

for the association between the 40bp VNTR polymorphism

in the DAT1 gene and self-reported number of sexual

partners using a sample of more than 2500 youth. Among

the male young adults, possessing one or two alleles of the

10R is associated an 80–100% increase in the number of

partners as compared with those possessing two alleles of

the 9R. This finding is not evident among females. An

equivalent interpretation can treat one or two 10Rs as the

‘wild type’, which amounts to about 91% of the individuals

in the sample. Then the homozygotes for 9R can be

considered as the ‘conservative’ or ‘undaring’ type whose

reported number of sexual partners is about one half of the

number reported by the wild type.
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