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ABSTRACT

Gender differences in experience of first intercourse are among the largest in sexuality research, with
women recalling less pleasure and satisfaction than men. This “enjoyment gap” has not been considered
in explanations of gender differences in sexual desire. Yet, reinforcement and incentive learning features
prominently in recent models of women'’s sexual desire, and nonhuman animal models demonstrate their
impact at sexual debut. We examined whether women'’s lower sexual desire is explained by their gender
or by gendered experience of enjoyment at sexual debut. Emerging adults (N = 838) provided retro-
spective accounts of physical (orgasm) and affective (satisfaction) enjoyment at (hetero)sexual debut. We
replicated gender differences across behavioral, general, and multidimensional measures of trait sexual
desire; however, they were contingent on experience and measurement method. When its cognitive
multidimensional properties were appreciated, women’s sexual desire varied with experience of orgasm
at sexual debut and diverged from men’s only when orgasm did not occur. Such effects were not observed
for satisfaction, nor for men. Nor did effects of a control event — masturbatory debut — extend beyond
solitary sexual desire. Findings underscore the importance of orgasm equality, and suggest its absence at

sexual debut may play an unacknowledged role in differentiating sexual desire.

“UT EST RERUM OMNIUM MAGISTER USUS” [Experience is
the best teacher]

—Julius Caesar (ca. 52 B.C.)

Though rarely included among sources of sexual educa-
tion, a young person’s first experience of sexual intercourse
is often deeply meaningful (Carpenter, 2005) and memor-
able (Hearn et al., 2003), with important connections to
later sexual knowledge (Coleman & Testa, 2006; Hoehn
et al., 2016), beliefs (Reissing et al., 2012), and behavior
(Heywood et al., 2015; Sprecher et al., 2019). It is also
a profoundly gendered' experience. Young men typically
describe more rewarding first intercourse encounters than
young women, in terms of satisfaction and positive affective
experience (Rapsey, 2014; Reissing et al., 2012; Schwartz &
Coffield, 2020; Smith & Shaffer, 2013; Sprecher, 2014) as
well as objective experience of orgasm (Reissing et al., 2012;
Schwartz & Cofhield, 2020; Sprecher et al., 1995; Tsui &
Nicoladis, 2004). This gender disparity is wider at first
intercourse than recent intercourse (Darling et al., 1992;
Hiaggstrom-Nordin et al,, 2005) and has narrowed little
over time (Sprecher, 2014). In fact, enjoyment at this
event, often cast as a young person’s “sexual debut,” is
among the largest gender differences in sexuality research
(d = 1.08; Sprecher, 2014), surpassing masturbation (d =
0.53) and attitudes toward casual sex (d = 0.45; Petersen &
Hyde, 2010).

To date, this “enjoyment gap” at sexual debut has largely
been studied as an outcome of gender differences in sexuality
(e.g., virginity scripts, relational orientation), rather than as an
organizing influence that might give rise to gender differences.
Yet, contemporary models of sexual response suggest reward-
ing sexual experiences shape sexual expectations, guide sexual
decision-making, and, ultimately, motivate individuals to seek
out subsequent sexual experiences (Both et al., 2007; Dewitte,
2016; Toates, 2009), with initial experiences being particularly
informative in this respect (Pfaus et al., 2012). Indeed, along
with experiencing less enjoyable sexual debuts, women tend to
experience less strong and less frequent sexual desire than men
in their current sexual lives (Baumeister et al., 2001; cf,,
Dawson & Chivers, 2014). This discrepancy is apparent across
the sexual lifespan (Eplov et al., 2007) and is reflected in the
gender ratio of sexual desire disorders, with men being over-
represented for disorders associated with high sexual desire,
and women overrepresented for disorders associated with low
sexual desire (reviewed in Dawson & Chivers, 2014). By far,
lack of sexual desire is the most common sexual complaint
among women (McCabe et al., 2016). Although there has been
a great deal of interest in understanding the origins, antece-
dents, and precipitating events of women’s lower sexual desire
(Brotto & Laan, 2015), little is known about its link to reward-
ing experience in the earliest parts of women’s sexual lives.
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Here, we consider whether recalled enjoyment at sexual debut
is connected to sexual desire in adulthood, and might account
for the widely reported gender difference in sexual desire.

Experiential Learning and Sexual Desire

Traditionally, sexual desire has been understood as an “appe-
tite,” much like hunger or thirst, that originates internally and
emerges spontaneously, irrespective of experience. Early mod-
els of the sexual response cycle placed desire at the starting
point of sexual experience, as a cause — but not a consequence
of — arousal and enjoyment (Kaplan, 1974; Masters & Johnson,
1966). In contrast, more recent models posit circular, reinfor-
cing connections among these components (Basson, 2000;
Both et al., 2007; Toates, 2009), framing sexual desire as
dynamic and responsive to experience. Rather than emerging
spontaneously, the incentive motivation model of sexual
response (Toates, 2009) argues sexual desire arises in the pre-
sence of sexual incentives, and the hedonic value ascribed to
them determines its strength. In this framework, stimuli asso-
ciated with hedonic reward, or “liking,” are attributed incen-
tive-motivational value, and transformed from mere sensory
representations into “wanted” and attractive incentives that
capture attention and elicit approach behaviors. It follows
that enjoyable sexual experiences alter the salience of sexual
incentives over time, producing shifts in sexual motivation. In
line with this view, sexual desire fluctuates with experience,
showing marked change across relationships (Murray &
Milhausen, 2012), major life events (Wignall et al., 2021), and
exposures to sexual stimuli (Goldey & van Anders, 2012).
Increasingly, clinicians consider not just the perpetuating
events that contribute to sexual desire issues, but the predis-
posing and precipitating ones, adopting an experience-based
longitudinal approach (Brotto & Laan, 2015).

Despite growing recognition that rewarding experience
shapes sexual desire, the incentive motivation model has yet
to be applied across developmental stages, connecting sex-
ual desire in adulthood to enjoyment in the earliest, and
potentially most formative, stages of sexual life.
Nevertheless, a life course extension of this model would
be consistent with several theories that implicate early
experience in sexual development. Some of these address
desire to engage in particular activities (e.g., partnered sex;
Baumeister et al., 2000; Carpenter, 2010; Fine, 1988; Fine &
McClelland, 2006), whereas others address desire to engage
with particular targets (e.g., partners of a certain gender;
Diamond, 2008). However, both aspects of desire — whether
directed at sexual activities or at sexual targets - are
addressed by contemporary learning theory. In this view,
an individual’s first experiences with sexual reward form
a “sensitive period” during which instrumental (action-
reward) and Pavlovian (stimulus-reward) associations are
readily conditioned (Pfaus et al., 2012). These, in turn, are
theorized to inform sexual expectations and direct sexual
motivation, providing a mechanism by which evolved sex-
ual predispositions can be expressed flexibly and adaptively
in the face of changing cost-benefit conditions.

The nonhuman animal literature provides ample evidence
for an influence of early exposure to reward on appetitive
behaviors that denote willingness to engage in sexual interac-
tion, and have been used as preclinical models for sexual desire
(Masters & Johnson, 1966). More than seventy years ago,
Beach (1947) noted the influence of first copulation on subse-
quent sexual behavior was particularly profound. Since then,
tests of sexual conditioning in sexually naive insects, fish, birds,
rodents, and primates have accumulated, linking sexual experi-
ence that induces an opioid reward state to the acquisition of
appetitive behaviors, including approach behaviors, courtship
behaviors, latencies and thresholds for copulatory behavior,
instrumental behaviors that lead to mate access, and place
and partner preferences (reviewed in Woodson, 2002).
Following full copulation to ejaculation, male pigeons will
learn to peck keys, male Guinea pegs will run alleyways, and
male rats will bar-press, solve mazes, and cross electrified grids
to gain access to mates (reviewed in Pfaus et al., 2012).
Likewise, when sexually naive female rats experience copula-
tion, and it occurs under the same self-controlled conditions
that induce a reward state for males, they develop an equally
strong preference for the compartment in which it occurred
(Martinez & Paredes, 2001).

Some evidence also supports an influence of early sexual
experience on human sexual desire development. Men and
women who recall an earlier experience of intercourse and
masturbation report higher rates of each in adulthood
(Griffee et al., 2014; Rapsey, 2014; Woo & Brotto, 2008).
Likewise, individuals recalling object-assisted masturbation
by the end of adolescence are more likely to engage in this
activity as adults (O’Keefe et al., 2009; Stroebel et al., 2010).
Woods et al. (2018) recently extended these findings, showing
that rates of adulthood sexual activity are not just related to
early exposures, but to ones experienced as rewarding. Men
and women who received oral sex prior to age 18 years did not
necessarily engage in it more frequently as adults; however,
they were more likely to engage in oral sex if it had resulted in
orgasm prior to adulthood. Thus, sexual stimulation is perhaps
not sufficiently reinforcing to incentivize particular sexual acts,
and might need to be accompanied by orgasm.

Although much of the evidence for sexual incentive learning
in humans is correlational and retrospective, experimental
studies of sexual conditioning illustrate that exposure to sexual
reward has a direct causal impact on sexual responding in
adults. This work has commonly employed Pavlovian training
procedures, pairing neutral or innocuous cues with reinforcing
sexual stimulation to demonstrate conditioned acquisition of
sexual arousal. For example, Both et al. (2011) found condi-
tioned increases in vaginal blood flow to a drawing of a man’s
head after pairing it with brief genital vibrotactile stimulation.
Others have paired simple visual cues (e.g., geometric figures;
Klucken et al., 2009), complex visual cues (e.g., human torsos;
Hoftmann et al., 2004), and even olfactory cues (e.g., scented
candles; Hoffmann et al., 2012) with sexual reinforcement,
demonstrating conditioned increases in sexual arousal.
Although it was once argued that sexual arousal is more readily
conditioned in men than in women, conflicting findings have
since emerged, with some demonstrating gender similarities
(Brom et al., 2015b, 2016), and others favoring women (Brom



et al., 2014). Recently, this line of work has expanded, linking
sexual reward exposures not just to anticipatory responses that
denote sexual arousal, but to appetitive ones reflecting sexual
interest — which are more flexible, and may be more amenable
to learning (Pfaus, 1999). Conditioned increases in expecta-
tions of reward (Brom et al., 2014, 2015a, 2016), positive
appraisals (Brom et al., 2014, 2015a, 2016), and approach
tendencies have since been demonstrated across genders
(Brom et al., 2015a, 2016).

It is important to note that effects of sexual conditioning are
less robust in humans than in nonhuman animals, which
would seem to suggest lesser relevance to humans; however,
there are several notable discrepancies between human and
nonhuman tests of sexual conditioning. First, human studies
have exclusively tested individuals with prior sexual experi-
ence, whereas animal studies have largely tested sexually
naive ones — and might be better described as tests of condi-
tioning from sexual debut. Second, brief induction of sexual
arousal has served as reinforcement in most studies of human
sexual conditioning. In contrast, animal studies have tradition-
ally employed full copulation to ejaculation, which may induce
a stronger reward state, and stronger learning. Third, both
human and animal tests of sexual conditioning have typically
been conducted in laboratory contexts that offer experimental
control. Yet, these may lack ecological validity in human parti-
cipants, producing weaker effects. Last, human studies of sex-
ual conditioning have often neglected to include women, or to
compare men and women directly. To some extent, this is also
true of animal studies, which rarely compare the sexes, and
often exclude females. Nevertheless, in rats, females show an
equally strong response to appetitive sexual conditioning
(Martinez & Paredes, 2001) and outperform males on most
associative learning paradigms (Dalla & Shors, 2009). Likewise,
women show greater sexual plasticity (Baumeister et al., 2000)
and fluidity than men across the life course (Diamond, 2008;
but see, 2016), and stronger in-lab conditioning of sexual
approach behaviors that reflect motivation to engage with
sexual incentives (Brom et al., 2015a, 2016). It follows that
women’s sexual desire may be more powerfully shaped by
sexual reward than men’s, and the real-world experiences of
sexually naive young women might be particularly formative in
this respect.

Sexual Debut Experience and Sexual Desire

Although sexual debut’s subjective quality has sometimes been
a target in assessment when treating sexual dysfunction
(Kaplan, 1974; Maurice, 1999), empirical research relating it
to sexual desire, or any other dimension of current sexual
functioning, is scant. Much of this work has employed aggre-
gate measures of sexual functioning that combine appetitive
components preceding sexual activity and consummatory ones
occurring during it, making it difficult to draw conclusions
about sexual desire specifically. Even so, sexual functioning
was more positive among men and women who recalled
more positive sexual debuts — whether in terms of affective
tone (Rapsey, 2014; Reissing et al., 2012), degree of personal
sexual competence (Palmer et al., 2017), or circumstances
surrounding this event (Else-Quest et al., 2005). There is also
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some evidence that an enjoyable sexual debut differentiates
healthy women from those seeking treatment for sexual dys-
function, yet this does not hold for men (Heiman et al., 1986).
Given this broader work on sexual functioning, the hypothesis
that enjoyment at sexual debut plays a role in cultivating sexual
desire would seem to be tenable, particularly for women.

The limited data available on sexual desire suggest that it is
shaped, at least briefly in adolescence, by enjoyment at sexual
debut. In a daily diary study, adolescent girls experienced no
increase in positive mood or feelings of love on the day of
sexual debut (Tanner et al., 2010). Nor did sexual interest on
the day of sexual debut differ from the day before. There was,
however, a drop in sexual interest the day after. Although this
could conceivably reflect fulfilled desires, it is also consistent
with diminished ones following an experience that failed, as the
authors suggested, to fully meet expectations. Narrative
accounts of sexual debut lend some support to this interpreta-
tion. In interviews with adolescents, many girls who describe
a dull or painful sexual debut insist they will never have sex
again, or they might “but it won’t be soon,” suggesting unmet
expectations and diminished sexual interest, at least tempora-
rily (Thompson, 1990, p. 349). Adolescent boys have some-
times described disappointing sexual debuts as well
(Carpenter, 2002), yet there is no evidence to suggest they
may forego or delay future sexual experiences as a result.
Even in the event of an enjoyable sexual debut, young men’s
sexuality is less transformed than young women’s. Reissing
et al. (2012) examined changes in sexual thoughts and feelings
that were directly attributed to sexual debut, and found that
positive affective experience predicted positive change across
genders. However, experience of orgasm contributed to posi-
tive change for women only, suggesting a gender difference in
sensitivity to physically reinforcing aspects of this experience.

Whether an enjoyable sexual debut relates to sexual desire at
later developmental stages, such as adulthood, has been better
studied but is not necessarily better understood. Some investi-
gations explored a link between current sexual frequency and
recalled satisfaction at sexual debut. These found null effects,
perhaps because they relied on sexual frequency as a behavioral
proxy for sexual desire (Rapsey, 2014; Smith & Shaffer, 2013).
When studies examined sexual cognitions, the focus has often
been on aversive ones, including sexual repulsion and avoid-
ance (Rapsey, 2014; Reissing et al., 2012). These too do not
appear to vary with satisfying or positive experience, but with
recall of negative affect at sexual debut (Rapsey, 2014). Still
others related satisfaction at sexual debut to sexual preoccupa-
tion, in which sexual desire is excessive. While not necessarily
a favorable outcome, sexual preoccupation tracks with physical
satisfaction at sexual debut - but not with emotional satisfac-
tion or other affective dimensions of this experience (Smith &
Shaffer, 2013).

To our knowledge, only one study of adults has linked
enjoyment at sexual debut to sexual desire specifically.
Koch (1988) asked men and women to rate their sexual
debuts from “disastrous” to “terrific/fantastic,” and to indi-
cate the frequency and impact of sexual interest concerns
when engaging with their last sexual partner. Although no
association was observed for men, women with a positive
sexual debut experience had fewer sexual interest concerns
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than those who recalled a negative one. More recently,
Mitchell et al. (2009) explored factors associated with low
sexual desire among women. While women’s sexual com-
petence at sexual debut was assessed instead of enjoyment
per se, a lack of sexual competence, or “preparedness,” at
sexual debut nevertheless predicted a lack of interest in sex
in the past six months.

Taken together, the limited available research suggests
a possible link between an enjoyable sexual debut and
sexual desire in adulthood, and one that may be stronger
for women than men. However, it leaves several questions
unanswered. To begin with, this work has often operatio-
nalized enjoyment at sexual debut as positive affective
experience. Yet, exposure to orgasm may induce
a stronger and more immediate reward state, providing
more powerful and direct reinforcement of sexual activity.
An additional limitation is that conceptualization and mea-
surement of sexual desire has been highly variable across
studies. Some operationalized it in behavioral terms, as the
frequency of sexual activity (e.g., Rapsey, 2014; Smith &
Shaffer, 2013). This approach typically yields the largest
gender differences, but concerns have been raised about
its construct validity (Dawson & Chivers, 2014). Others
examined felt sexual interest (e.g., Mitchell et al., 2009;
Tanner et al., 2010), which may better reflect sexual desire.
Nevertheless, sexual interest encompasses desire to engage
in a broad spectrum of sexual activities that differ in simi-
larity to sexual debut, and may be differently reinforced
by it.

The Current Study

We revisited the gender gap in sexual desire, approaching it
from a developmental learning perspective. Rather than reflect-
ing a fixed gender difference, we hypothesized that the gender
gap varies with gendered experience of enjoyment at sexual
debut. Like others, we examined whether recalled satisfaction
at sexual debut relates to sexual desire in emerging adulthood.
We also examined whether any influence on sexual desire is
attributable to physical or affective enjoyment at the sexual
debut event, probing links with orgasm and satisfaction,
respectively. Further, we examined sexual desire in relation to
experience at dyadic sexual debut (first intercourse), as well as
in relation to a control event, solitary sexual debut (first mas-
turbation). We compared these events to clarify whether effects
were restricted to the corresponding sexual desire domain or
generalized to other types of sexual activity. To this end, we
operationalized sexual desire not just as the frequency of sexual
activity or as the frequency and intensity of sexual desire along
a single general dimension, but as the frequency and intensity
of dyadic and solitary sexual desires, respectively. In addition
to seeking to replicate gender differences in sexual enjoyment
and desire described previously, our unique predictions were
fourfold: (1) experience of enjoyment at sexual debut should be
associated with greater sexual desire in adulthood, (2) orgasmic
experience should be more predictive than satisfying experi-
ence, (3) experience effects should be strongest in the corre-
sponding sexual desire domain, and (4) gender should
moderate these associations, such that they are stronger for

women than men, and women’s lower sexual desire should be
better explained by their experience at sexual debut than by
their gender.

Methods
Participants and Procedures

Participants were 563 women and 275 men recruited from
undergraduate research pools at three Canadian universities,
and online advertisements targeting Canadian residents.
Inclusion criteria were: English competency, emerging adult
age (18 to 25 years); previous sexual experience (dyadic and
solitary); no childhood (before age 10), non-consensual, or
“non-preferred” (same-gender) coital debut experience; no
missing data on variables of interest; and, to achieve a more
uniform interpretation of dyadic sexual desire, current invol-
vement in an exclusive dating relationship for at least two
months. Because research demonstrating a gender gap in
enjoyment at sexual debut has largely been limited to cisgender
and heterosexual samples, inclusion was further limited to
cisgender participants with exclusively heterosexual identities.
Participants completed a web-based survey wherein they indi-
cated previous experience of intercourse (“Have you ever had
sexual intercourse (i.e., vaginal or anal penetration with
a partner)?”) and masturbation (“Have you ever masturbated
while alone?”), and provided information on demographic
characteristics (gender, sexual orientation identity, age, ethnic
background, education level, religious affiliation), as well as
recent and lifetime sexual activity. All participants gave
informed consent and received course credit or prize draw
entry. All procedures were approved by the first author’s insti-
tutional review board.

Measures

Recalled Sexual Debut Experience

We assessed sexual debut experience with single items of
personal experience of orgasm and satisfaction at dyadic
sexual debut (first intercourse), and solitary sexual debut
(first masturbation). For dyadic sexual debut and then
solitary sexual debut, participants were prompted to
“Think back to the first time you [had sexual intercourse/
masturbated]. Try to remember the circumstances, [your
partner,] what took place, and how you felt.” Participants
specified whether they had an orgasm, and whether they
had been satisfied or not, asked in a similar categorical
fashion for comparison. Responses were dichotomized as
“yes”/“no or unsure” (orgasm) and “yes”/“no” (satisfaction)
for analysis (coded 1/0). Given possible associations with
recall of enjoyment at dyadic sexual debut (Sprecher et al.,
1995; Walsh et al., 2011), participants also indicated their
age at this event and specified the nature of their relation-
ship with their sexual debut partner as (1) “committed love
relationship,” (2) “steady dating,” (3) “occasional dating,”
(4) “friend,” (5) “casual acquaintance,” (6) “stranger,” or (7)
“other (e.g., sibling, parent, relative, authority figure),”
dichotomized as “committed” (1, 2)/“uncommitted” (3, 4,
5, 6, 7) for analysis (coded 1/0).



Current Sexual Desire

When operationalized in behavioral terms as the frequency of
recent sexual activity, we assessed sexual desire for all partici-
pants using a self-report measure adapted from the Brief Index
of Sexual Functioning for Women (BISF-W; Taylor et al.,
1994). Participants rated their frequency of partnered and
solitary sexual activity over the previous six months along
a 6-point scale (1 = Not once, 2 = Once a month or less, 3 =
Several times a month, 4 = Once a week, 5 = Several times
a week, and 6 = At least once a day), with higher scores
reflecting higher levels of sexual desire.

When operationalized as a cognitive construct with
a single general dimension, we assessed sexual desire
using the desire domain of the Female Sexual Function
Index (FSFI-D; Rosen et al., 2000). The FSFI-D is
a clinical self-report instrument that is used widely for
assessing female sexual dysfunction. It has also been vali-
dated for use in community populations, including healthy
young women as well as young men (Kalmbach et al.,
2015). The FSFI-D comprises two items on the frequency
and intensity of sexual desire over the past month: “Over
the past four weeks, how often did you feel sexual desire
or interest?” and “Over the past four weeks, how would
you rate your level (degree) of sexual desire or interest?”
Items are rated on 5-point scales, and were summed for
analysis, with higher scores indicating higher levels of
sexual desire (yielding total scores from 2-10). Internal
consistency in the current sample was acceptable
(Cronbach’s alpha = .79).

When operationalized as a cognitive construct with multiple
dimensions, we assessed sexual desire using the Sexual Desire
Inventory-2 (SDI-2; Spector et al., 1996). The SDI-2 is a self-
report instrument that comprises 13 items on the frequency of
sexual thoughts, as well as the strength, frequency, and impor-
tance of fulfilling desires for dyadic and solitary sexual activity.
In common with the FSFI-D, several items specify a reference
period of the past month, providing a “trait” measure of sexual
desire. Unlike the FSFI-D, the SDI-2 captures sexual thoughts
and the importance of fulfilling desires for sexual activity,
providing a more complete picture of the cognitive component
of sexual desire. It also produces dyadic (SDI-D; 9 items, scored
0-70) and solitary subscale scores (SDI-S; 4 items, scored 0-
31), allowing us to parse desire for partnered and unpartnered
sexual activities. Example items include “During the last
month, how often have you had sexual thoughts involving
a partner?” and “How strong is your desire to engage in sexual
activity [with a partner/by yourself]?” Items are rated on 8- and
9-point Likert-type scales ranging from 0 (Not at all/No desire)
to 7 or 8 (More than once a day/Strong desire), and summed for
each subscale, with higher scores indicating higher levels of
dyadic and solitary sexual desire, respectively. Owing to clerical
error, some 9-point items used an 8-point response format in
the present study; thus, scores for these items were adjusted by
scaling them to correspond to a 9-point scale, which allows
comparison with previous investigations. The SDI-2 has been
validated with non-clinical populations of healthy women and
men, and internal consistency for dyadic (Cronbach’s alpha =
.80) and solitary subscales (Cronbach’s alpha = .89) was good
in the current sample.
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Given possible associations with current sexual desire
(Kontula & Miettinen, 2016; Murray & Milhausen, 2012;
Rettenberger et al., 2016), participants also completed control
measures of current relationship length (in months) and
whether the current sexual partner was the same or different
from the partner at sexual debut (same or different from sexual
debut, coded 1/0), as well as coital orgasmic consistency (per-
centage of time penetrative sexual experience with a partner
culminates in orgasm, rated in 10% increments and scored 0-
10), and general approach tendencies (Combined Behavioral
Activation System subscales of the Behavioral Inhibition/
Behavioral Activation System (BIS/BAS) scale, scored 13-52;
Carver & White, 1994). Example items for general approach
tendencies included “I crave excitement and new sensations”
and “When I see an opportunity for something I like, I get
excited right away.”

Statistical Procedures

First, we compared men and women on background character-
istics using independent t-tests for continuous variables and
chi-square analyses for categorical variables. We also calculated
zero-order correlations between focal predictors, as well as
between outcomes, for each gender. Then, we conducted chi-
square tests to confirm that previously observed gender differ-
ences in experience of orgasm and satisfaction at dyadic sexual
debut were replicated in our sample, and to test whether they
extended to solitary sexual debut. Likewise, we conducted
independent t-tests to confirm whether gender differences in
sexual frequency, general sexual desire, dyadic sexual desire,
and solitary sexual desire were replicated in our sample. To
determine whether sexual debut experience moderates the
effect of gender on each measure of sexual desire (sexual
frequency, general sexual desire, dyadic sexual desire, solitary
sexual desire), we assessed interactions via 2 x 2 x 2 analyses of
variance (ANOV As), with gender (Woman/Man), sexual debut
orgasm (Yes/No), and sexual debut satisfaction (Yes/No) as
between-subjects factors. Effect sizes were calculated using phi
(@), partial eta-squared (17,°), and Cohen’s d, as appropriate.
All analyses were conducted using SPSS (version 27) with
a conventional critical « = .05.

Results
Background and Control Variables

To identify possible confounding variables, we compared back-
ground and control variables across genders. Results are dis-
played in Table 1. Women were younger, #(582.615) = -3.381,
p=.001,d=0.3,less educated (% postsecondary education), y°
(1) = 5.576, p = .018, @ = 0.1, less secular (% atheist or
agnostic), Xz(l) = 12.143 p < .001, @ = 0.1, and less likely to
report European ethnic backgrounds than men, y*(1) = 7.370,
p =.007, @ =0.1. No gender differences in current relationship
length, age at dyadic sexual debut, or involvement with a new
partner since sexual debut were observed (all p > .05).
However, women had lower coital orgasmic consistency, t
(829.260) = -35.130, p < .001, d = 2.3, and lower general
approach tendencies than men, #(836) = -2.483, p =.013, d =
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Table 1. Sample demographics.

Variables Women Men Total

n 563 275 838

Age, years

M (SD) 21.50 (2.07) 21.99 (1.92) 21.66 (2.03)

Education completed, n (%)
Less than high school 1(0.2) 0 (0.0) 1(0.1)
Some high school 9 (1.6) 2 (0.7) 11(1.3)
High school diploma 309 (54.9) 130 (47.3) 439 (52.4)
College or trade 82 (14.6) 56 (20.4) 138 (16.5)
University, Bachelor’s 145 (25.8) 81 (29.5) 226 (27.0)
University, Master’s 13 (2.3) 4 (1.5) 17 (2.0)
Post-graduate degree 3(0.5) 0(0.0) 3(04)
Other professional degree 1(0.2) 2 (0.7) 3(0.4)

Ethnicity, n (%)
European 444 (78.9) 234 (85.1) 678 (80.9)
East Asian 65 (11.5) 21 (7.6) 86 (10.3)
South Asian 50 (8.9) 15 (5.5) 65 (7.8)
Indigenous 38 (6.7) 12 (4.4) 50 (6.0)
Latin 13 (2.3) 7 (2.5) 20 (2.4)
Caribbean 19 (3.4) 3(1.1) 22 (2.6)
African 14 (2.5) 3(1.1) 17 (2.0)
Oceanic 2(0.4) 3(1.1) 5 (0.6)

Religion, n (%)
Atheist 167 (29.7) 110 (40.0) 277 (33.1)
Agnostic 144 (25.6) 76 (27.6) 220 (26.3)
Roman Catholic 137 (24.3) 45 (16.4) 182 (21.7)
Protestant 25 (4.4) 10 (3.6) 35 (4.2)
Christian 26 (4.6) 10 (3.6) 36 (4.3)
Muslim 10 (1.8) 5(1.8) 15 (1.8)
Jewish 2(0.4) 1(0.4) 3(0.4)
Buddhist 10 (1.8) 3(1.1) 13 (1.6)
Other 42 (7.5) 15 (5.5) 57 (6.8)

Relationship status, n (%)
Common Law 42 (7.5) 16 (5.8) 59 (7.0)
Exclusive cohabiting 98 (17.4) 64 (23.3) 163 (19.2)
Exclusive non-cohabiting 423 (75.1) 195 (70.9) 626 (73.8)

0.2. Additionally, orgasm and satisfaction at dyadic sexual
debut did not vary with age at onset of this experience (all
p >.05), but a satisfying dyadic sexual debut was more likely to
occur in a committed relationship, )(2(1) =5.191,p=.023, 0 =
0.1. Because we obtained similar results when background
characteristics (i.e., age, education, ethnicity, secularity) and
control characteristics were statistically controlled (i.e., coital
orgasmic consistency, general approach tendencies, age at sex-
ual debut, relationship context at sexual debut, same/different
current partner, current relationship length), the results are
presented below without covariates for all but one model
(detailed below) that was affected by their inclusion.

Recalled Sexual Debut Experience

To characterize dissociable aspects of enjoyable sexual debut
experience, we calculated zero-order correlations, presented in
Table 2. At dyadic sexual debut, there was a significant positive
correlation between experience of orgasm and satisfaction (r =
.32), with most participants (57.5%) reporting occurrence of
neither (n = 482), and a minority reporting orgasm (13.6%; n =
114), satisfaction (14.2%; n = 119), or both (14.7%; n = 123).
Satisfying and orgasmic experience were also related at solitary
sexual debut (r = .31), with more participants reporting both
experiences (29.6%; n = 248) or neither experience (35.6%; n =
298) than sole occurrence of orgasm (20.6%; n = 173) or

2Results were also unchanged when participants who had never experienced an
orgasm (n = 42 women, n = 2 men) were excluded from analysis.

satisfaction (14.2%; n = 119). Across sexual debut events,
orgasmic experience at dyadic sexual debut was significantly
positively correlated with its occurrence at solitary sexual debut
(r = .27), with a majority of the sample reporting an orgasm at
each event (20.3%; n = 170) or neither event (41.8%; n = 350),
and more experiencing one at solitary sexual debut only
(30.0%; n = 251) than at dyadic sexual debut (8.0%; n = 67).
By contrast, experience of satisfaction at dyadic sexual debut
was not significantly associated with satisfaction at solitary
sexual debut (p > .05). In all cases, correlations were moderate
at most (Cohen, 1988), suggesting dissociable facets of experi-
ence that are reasonable to examine separately.

To determine whether the current sample resembled those
in previous literature, we tested gender differences in enjoy-
ment at sexual debut, summarized in Table 3. Consistent with
previous studies, women were less likely than men to have
experienced orgasm at dyadic sexual debut, 8.2% of women
(n = 46) versus 69.5% of men (n = 191), Xz(l) = 342.103, p <
.001, @ = 0.6, and solitary sexual debut, 40.3% of women (n =
227) versus 70.5% of men (n = 194), Xz(l) = 67.518, p < .001,
® = 0.3. Women were also less likely to have experienced
satisfaction at dyadic sexual debut, 21.0% of women (n = 118)
versus 45.1% of men (n = 124),)(2(1) =52.384,p <.001, & =0.3.
However, experience of satisfaction at solitary sexual debut did
not differ by gender, 42.3% of women (n = 238) versus 46.9% of
men (n = 129), p > .05.

Current Sexual Desire

To evaluate construct consistency across different measures of
sexual desire, we obtained zero-order correlations, displayed in
Table 2. Sexual frequency showed moderate correlations with
other measures, such that participants with more frequent
sexual activity reported more sexual desire along a single undif-
ferentiated dimension (r = .36), as well as more dyadic sexual
desire (r = .39) and solitary sexual desire (r = .39). When
measured along a single general dimension, sexual desire was
strongly correlated with dyadic sexual desire (r = .69) and
weakly correlated with solitary sexual desire (r = .14). Dyadic
and solitary sexual desire were moderately correlated as well
(r = .32). In all cases but one, correlations were moderate at
best, suggesting we captured related, but not redundant, con-
structs that are reasonable to examine separately.

To confirm that gender differences in sexual desire
extended to the present sample, we conducted comparisons
on each measure and summarize results in Table 4. In line
with prior studies, women reported less frequent sexual
activity than men over the previous six months, ¢t
(675.718) = —11.504, p < .001, d = 0.8 (Figure la). They
also reported less sexual desire when measured along
a single undifferentiated dimension, #(635.231) = —6.539,
p < .001, d = 0.5 (Figure 2a), as well as less dyadic sexual
desire, #(626.910) = —8.404, p < .001, d = 0.6 (Figure 3a),
and less solitary sexual desire, £(668.778) = —5.165, p < .001,
d = 0.4 (Figure 4a), than did men. Scores on the FSFI and
SDI-2 were in the range reported by others who adminis-
tered the FSFI-D (Kalmbach et al., 2015) and the 13-item
version of the SDI-2 to both genders (e.g., Peixoto et al,
2020; Santos-Iglesias et al., 2013).



Table 2. Bivariate correlations between variables of interest.
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Measure 1 2 3 4 5 6 7 8 9 10 1 12 13 14
1. Sexual frequency

2. General sexual desire® 36%*%*

3. Dyadic sexual desire® J39¥xx GQrxx

4. Solitary sexual desire® 39¥¥® J4xxx )

5. Gender® 34FEE Q1R QE¥RX 16X

6. Orgasm/ dyadic debut® 2TFRF O 3FEE 2R 0% p4Rx

7. Satisfaction/dyadic debut® .06 .05 10%* .03 25¥Kx - 3)Rkx

8. Orgasm/solitary debut® g% 07* .08* Joxxx - 2gFEx 7% 02

9. Satisfaction/solitary debut .02 .04 .04 J16%** 04 .04 .06 e ki

10. Relationship/dyadic debut® -.07* -.09* -.09* -13%* 06 .04 .08* -10%* -10%*

11. Age/dyadic debut -.00 -.01 -.07 .05 -.01 .06 .05 -.02 -.03 -.02

12. Orgasmic consistency 26%%*  271%x 3% 03 JUEEE S4xRx - Q4xxx 8% 06 -.04 -07*

13. Relationship length S12%% L 9FRE 2% .03 .02 .05 .05 -.01 -.06 .09* -.06 .01

14. New sexual partnerd .09* .07* .07 .02 .04 -08%  -15%** 03 .03 -32%¥x _33¥kx 02 -26%**

15. General approach tendencies®  .10** 7R 3 ERx . 15%*x Q9% .03 .02 .09* .06 S12%R% ¥ 7% -.06 5%

Higher scores indicate greater sexual frequency, general sexual desire, dyadic sexual desire and solitary sexual desire, as well as masculine gender, experience of orgasm
at dyadic sexual debut, experience of satisfaction at dyadic sexual debut, committed relationship context at dyadic sexual debut, older age at dyadic sexual debut (in
years), experience of orgasm at solitary sexual debut, experience of satisfaction at solitary sexual debut, greater orgasmic consistency, longer current relationship
length (in months), current sexual partner different from sexual debut partner, and greater approach tendencies. Pearson’s r was computed for all variables.

2Subscale of the Female Sexual Function Index (FSFI).
PSubscale of the Sexual Desire Inventory-2 (SDI-2).

“Binary variable with a higher value indicating Man and a lower value indicating Woman.
9Binary variable with a higher value indicating Yes and a lower value indicating No/Unsure.
€Combined Behavioral Activation System subscales of the Behavioral Inhibition/Behavioral Activation System (BIS/BAS) scale.

*p < .05, *p < 01, **p < 001

Current Sexual Desire and Recalled Sexual Debut
Experience

Having replicated past findings regarding a gender gap in
enjoyment at sexual debut and in current sexual desire, we
next turned to testing our key predictions: that enjoyment at
sexual debut would predict sexual desire in adulthood
(Prediction 1), and that effects would be most marked for
physical enjoyment (Prediction 2) in the corresponding sex-
ual desire domain (Prediction 3), such that women’s lower
sexual desire would be better explained by their enjoyment at
sexual debut than by their gender (Prediction 4). The pattern
of results on our behavioral measure of current sexual desire
(sexual frequency) is displayed in Figure 1. A 2 (Gender) x 2
(Orgasm) x 2 (Satisfaction) ANOVA considering dyadic

Table 3. Enjoyment and circumstances at sexual debut by gender.

sexual debut experience indicated a main effect of gender, F
(1,830) = 57.954, p < .001, 111,2 = .07, but no main effects or
interactions concerning orgasm or satisfaction (all p > .05;
refuting Prediction 1). A similar 2 x 2 x 2 ANOVA consider-
ing solitary sexual debut experience obtained the same results,
indicating a main effect of gender, F(1,830) = 82.330, p <.001,
1,> = .09, but no influence of sexual debut experience (all
p > .05).

Results for our general measure of sexual desire (FSFI-D)
are shown in Figure 2. A 2 x 2 x 2 ANOVA considering dyadic
sexual debut experience demonstrated a main effect of gender,
F(1,830) = 14.665, p < .001, 7,° = .02, with women scoring
below men, but no main effects or interactions concerning
orgasm or satisfaction (all p > .05; refuting Prediction 1).

Women

Variable (n =563)

Men
(n = 275)

Test statistic

(t or X?) df Effect size

Dyadic sexual debut
Recalled enjoyment
Orgasm
n (%)
Satisfaction
n (%)
Recalled circumstances
Committed relationship
n (%)
Age, yr
M (SD)
Solitary sexual debut
Recalled enjoyment
Orgasm
n (%)
Satisfaction
n (%)

46 (8.2)

118 (21.0)

422 (75.0)

17.14 (1.93)

227 (40.3)

238 (42.3)

191 (69.5)

124 (45.1)

190 (69.1)

17.12 (1.80)

194 (70.5)

129 (46.9)

342.103%** 1 0.6

52.384*** 1 0.3

3.226
0.185 836 —
67.518*** 1 0.3

1613 1 —

For all variables, women and men were compared using independent t-tests or chi-square analysis, with Cohen’s d or ® denoting effect sizes.

**ep < 001
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Table 4. Current sexual desire and circumstances by gender.

Women Men Test statistic
Variable (n =563) (n=275) (t or X?) df Effect size
Sexual function
Sexual desire
Sexual frequency
M (SD) 4.46 (1.04) 5.21 (0.81) -11.458%** 676.611¢ 0.8
General®
M (SD) 6.93 (1.73) 7.68 (1.45) -6.539%** 635.231° 0.5
Dyadic®
M (SD) 45.38 (9.58) 50.68 (8.03) -8.404*** 636.910° 0.6
Solitary®
M (SD) 14.08 (8.08) 16.74 (6.41) -5.165%** 668.778° 0.4
Orgasmic consistency
M (SD) 28.69 (32.62) 89.53 (17.47) -35.130*** 829.260¢ 2.3
Sexual circumstances
Relationship length, mo
M (SD) 25.53 (20.12) 26.36 (20.40) -0.576 836 —
New sexual partner
n (%) 361 (64.1) 187 (68.0) 1.229 1 —

Absolute range is 1-6 for Sexual frequency; 1-10 for General sexual desire; 0-70 for Dyadic sexual desire; 0-31 for Solitary Sexual Desire; 0-100 for Orgasmic
consistency. Higher scores indicate greater sexual frequency, general sexual desire, dyadic sexual desire, solitary sexual desire, and orgasmic consistency, as well as
longer relationship length. For all variables, women and men were compared using independent t-tests or chi-square analysis, with Cohen’s d denoting effect sizes.

2Subscale of the Female Sexual Function Index (FSFI).
PSubscale of the Sexual Desire Inventory-2 (SDI-2).

“Degrees of freedom were adjusted according to Welch-Satterthwaite equation given a violation of Levene’s test for equality of variances, ps < .001.

**%p < 001,

When solitary sexual debut experience was considered, a 2
X 2 x 2 ANOVA indicated a similar effect of gender, F
(1,830) = 26.665, p < .001, 1,° = .03, and no other main effects
or interactions (all p > .05).

Results for our multidimensional measure of sexual desire
(SDI-2), as they relate to sexual desire in the dyadic domain,
are displayed in Figure 3. A 2 x 2 x 2 ANOVA considering
dyadic sexual debut experience demonstrated a two-way inter-
action between gender and orgasm, F(1,830) = 5.545, p = .019,
n,> = .01 (supporting Prediction 1). However, no main effects
or interactions concerning satisfaction were found (all p > .05;
supporting Prediction 2). Post hoc tests revealed that men had
similar dyadic sexual desire whether they had an orgasm at
dyadic sexual debut (50.47 + 8.28) or not (51.15 + 7.48; p > .05),
and that women with exposure to orgasm at this event matched
them in dyadic sexual desire (49.07 + 7.28; all p > .05). By
contrast, women who did not experience orgasm at dyadic

sexual debut scored below men (45.05 + 9.70; all p < .001; d =
0.6 to 0.7), and below women with such experience (p = .001;
d = 0.5; supporting Prediction 4). When solitary sexual debut
experience was considered instead, a similar 2 x 2 x 2 analysis
of covariance (ANCOVA) adjusted for covariates revealed
a main effect of gender on dyadic sexual desire, F(1,820) =
14.235, p = < .001, 71,” = .02, but no main effects or interactions
concerning orgasmic or satisfying sexual debut experience (all
p > .05; supporting Prediction 3).

Results for solitary sexual desire are shown in
Figures 4-5. A 2 x 2 x 2 ANOVA considering dyadic
sexual debut experience demonstrated a two-way interac-
tion between gender and orgasm, F(1,830) = 4.774, p =
.029, n,° = .01 (supporting Prediction 1), but no main
effects or interactions concerning satisfaction (all p > .05;
supporting Prediction 2). Post hoc tests revealed that men
had comparable solitary sexual desire whether they
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Figure 1. Sexual frequency varies with gender, but not dyadic or solitary sexual debut experience. Grey bars indicate women and white bars indicate men. Women had
significantly lower sexual frequencies than men (A), and this difference persisted when sexual debut experience was considered (B,C). When stratified by experience of
orgasm at dyadic (B) and solitary sexual debut (C), neither gender demonstrated an effect of experience. Nor was any influence of satisfying sexual debut experience
observed (data not shown). Results are expressed in raw scores, with mean + SEM. a = p < .001 significantly different from men; b = p <.001 significantly different from
men with orgasmic sexual debuts; ¢ = p < .001 significantly different from men with non-orgasmic sexual debuts.
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Figure 2. Sexual desire varies with gender, but not dyadic or solitary sexual debut experience when measured along a single general dimension. Grey bars indicate
women and white bars indicate men. Women had significantly lower levels of general sexual desire than men (A), and this difference persisted when sexual debut
experience was considered (B,C). When stratified by experience of orgasm at dyadic (B) and solitary sexual debut (C), neither gender demonstrated an effect of
experience. Nor was any influence of satisfying sexual debut experience observed (data not shown). Results are expressed in raw scores on the FSFI-D, with mean + SEM.
a = p < .001 significantly different from men; b = p < .001 significantly different from men with orgasmic sexual debuts; c = p < .001 significantly different from men
with non-orgasmic sexual debuts.
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Figure 3. Dyadic sexual desire varies with gender and, for women, experience of orgasm at dyadic (but not solitary) sexual debut. Grey bars indicate women and white
bars indicate men. Women had significantly lower levels of dyadic sexual desire than men (A), but this difference did not persist when sexual debut experience was
considered (A). When stratified by experience of orgasm at dyadic sexual debut (B), women with orgasmic debuts did not differ from men, and had significantly more
desire than women with non-orgasmic debuts. Effects did not extend to solitary sexual debut (C), with women scoring below men irrespective of orgasmic experience.
No influence of satisfying sexual debut experience was observed, whether dyadic or solitary (data not shown). Results are expressed in raw scores on the SDI-2, with
mean + SEM. a = p < .05 significantly different from men; b = p < .001 significantly different from men with orgasmic sexual debuts; c = p < .001 significantly different
from men with non-orgasmic sexual debuts; d = p <.001 significantly different from women with orgasmic sexual debuts.
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Figure 4. Solitary sexual desire varies with gender and, for women, experience of orgasm at solitary (and dyadic) sexual debut. Grey bars indicate women and white bars
indicate men. Men had significantly greater solitary sexual desire than women when sexual debut experience was not considered (A). However, when grouped by
dyadic sexual debut experience (B), women scored similarly irrespective of orgasm, but only women with non-orgasmic debuts scored below men. Similarly, when
grouped by experience of orgasm at solitary sexual debut, (C), women with orgasmic debuts did not differ from men and had significantly more desire than women with
non-orgasmic debuts. Results are expressed in raw scores on the SDI-2, with mean + SEM. a = p < .001 significantly different from men; b = p < .001 significantly
different from men with orgasmic sexual debuts; ¢ = p <.001 significantly different from men with non-orgasmic sexual debuts; d = p <.001 significantly different from
women with orgasmic sexual debuts.
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Table 5. Summary of moderation analyses predicting current sexual desire from gender and sexual debut experience.

Sexual desire Sexual debut  Main effect of gender

measure measure present Interaction present
Frequency Dyadic Yes No
Solitary Yes No
General Dyadic Yes No
Solitary Yes No
Dyadic Dyadic - Gender and Orgasm: women without orgasm at sexual debut score below men and below women who had
an orgasm at sexual debut
Solitary Yes No
Solitary Dyadic - Gender and Orgasm: women without orgasm at sexual debut score below men
Solitary - Gender and Orgasm: women without orgasm at sexual debut score below men and below women who had

an orgasm at sexual debut
Orgasm and Satisfaction: men and women without orgasm or satisfaction at sexual debut score below men
and women with experience of either

Note. A main effect of gender denotes a difference whereby women score lower than men.

experienced orgasm at dyadic sexual debut (16.32 + 6.61)
or not (17.69 + 5.84; p > .05). The same was true for
women with (15.58 + 8.05) and without exposure to
orgasm at this event (13.94 + 8.08; p > .05; partly support-
ing Prediction 3). However, only women lacking orgasm at
dyadic sexual debut had less solitary sexual desire than
men (all p < .001; d = 0.3 to 0.6; partly refuting
Prediction 3).

When solitary sexual desire was examined in relation to
solitary sexual debut experience, there were two-way
interactions between gender and orgasm, F(1,830) =
7.051, p = .008, 7,2 = .01, as well as between orgasm
and satisfaction, F(1,830) = 6.587, p = .01, 11p2 = .01
(supporting Prediction 1 and Prediction 3). To follow up
the first interaction, the effect of orgasm was followed up
separately for each gender, revealing a significant effect for

women, #(1,561) =-4.901, p < .001, d = 0.4, but not men
(p > .05). Post hoc analyses revealed that women with
exposure to orgasm at solitary sexual debut had solitary
sexual desire similar to men (16.07 + 8.05; all p > .05),
whether men had an orgasm at this event (16.75 + 6.54)
or not (16.70 + 6.11). However, women lacking orgasm at
solitary sexual debut had less solitary sexual desire than all
other groups (12.73 + 7.84; all p < .001; d = 0.4 to 0.6;
supporting Prediction 4). To follow-up the second inter-
action, we examined the effect of orgasm on solitary sex-
ual desire separately for those who did or did not
experience satisfaction, and orgasm’s influence reached
significance only among those who were not satisfied at
solitary sexual debut, #(1,469) = —5.154, p < .001, d = 0.5.
Post hoc tests indicated that participants whose solitary
sexual debuts lacked orgasm and satisfaction had less
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Figure 5. Solitary sexual desire varies with experience of orgasm and satisfaction at solitary sexual debut. Grey bars indicate those with solitary sexual debuts involving
orgasm and white bars indicate those without. When grouped by experience of satisfaction, individuals with neither satisfying nor orgasmic solitary sexual debuts had
significantly less solitary sexual desire than those with experience of either. Results are expressed in raw scores on the SDI-2, with mean + SEM. a = p < .001 significantly
different from individuals with orgasmic and satisfying sexual debuts; b = p < .001 significantly different from individuals with non-orgasmic but satisfying sexual debuts;
¢ = p < .001 significantly different from individuals with unsatisfying but orgasmic sexual debuts.



solitary sexual desire (12.48 + 7.71) than those who
experienced orgasm (16.07 + 7.02), satisfaction (16.22 +
7.40), or both (16.50 + 7.40; all p < .001, d = 0.4 to 0.6).

Discussion

This study reexamined the gender gap in sexual desire,
approaching it from a learning perspective, and disentan-
gling effects of gender from gendered experience of enjoy-
ment at sexual debut. Like others (e.g., Darling et al,
1992; Haggstrom-Nordin et al., 2005; Rapsey, 2014;
Reissing et al., 2012; Schwartz & Coffield, 2020; Sprecher,
2014; Sprecher et al., 1995), we found that women recalled
less enjoyable sexual debuts than men when a partner was
involved, whether operationalized as experience of orgasm
or satisfaction. This difference was diminished at solitary
sexual debut, where women were less likely to recall
experience of orgasm, but not satisfaction. In addition to
having less enjoyable sexual debuts, women also had less
sexual desire than men currently, and this held across
behavioral, general, and multidimensional measures of
trait sexual desire (see Table 5 for overall pattern of
results). However, this gender gap was no longer apparent
when the cognitive component of sexual desire was exam-
ined along separate dyadic and solitary dimensions, and
physical enjoyment at dyadic sexual debut was considered.
Namely, women with exposure to orgasm at dyadic sexual
debut matched men in the corresponding sexual desire
domain, and diverged from women without such experi-
ence. Women who had an orgasm at this event also had
solitary sexual desire comparable to men. Similar effects
were not observed for men, whose sexual desire did not
vary with their experience at dyadic sexual debut. Nor did
effects of a control event, solitary sexual debut, extend
beyond desire for solitary sexual activity. Rather than
speaking to a fixed gender difference in sexual desire,
these findings raise the possibility that a (hetero)sexual
debut lacking orgasm is a common part of women’s sexual
socialization, wherein sexual activity may be de-
incentivized, and sexual desire differentiated accordingly.

An Enjoyment Gap at Sexual Debut

The present findings replicate the enjoyment gap at sexual
debut that has been described for fifty some-odd years (e.g.,
Eastman, 1972). At dyadic sexual debut, men were approxi-
mately twice as likely to be satisfied and eight times more
likely to have experienced an orgasm than women. These
results are consistent with reports of gender gaps in experi-
ence of positive affect (Darling et al., 1992; Higgstrom-Nordin
etal., 2005; Rapsey, 2014; Smith & Shafter, 2013; but see, Tsui &
Nicoladis, 2004) and orgasm at first intercourse (Reissing et al.,
2012; Schwartz & Coffield, 2020; Sprecher et al., 1995; Tsui &
Nicoladis, 2004), which are wider than those at recent inter-
course (satisfaction: Darling et al., 1992; Higgstrom-Nordin
et al., 2005; orgasm: Richters et al., 2006). A novel finding is
that the enjoyment gap at sexual debut was wider when
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a partner was present. At solitary sexual debut, women were
roughly half as likely to report experiencing an orgasm as men,
but equally likely to report being satisfied.

A Sexual Desire Gap in Emerging Adulthood

When sexual debut experience was not considered, we repli-
cated the gender gap in sexual desire across behavioral, general,
and multidimensional measures. However, the size of this gap
varied with the way sexual desire was assessed. On a behavioral
measure, women reported less current sexual activity than
men. This gender difference was large in effect size, and com-
parable to that described by others who examined the fre-
quency of solitary sexual activity in young adulthood (e.g.,
d = 0.7-1.0; Hald, 2006; Pinkerton et al., 2003). Similarly,
when sexual cognitions were captured on the FSFI-D, women
reported less current sexual desire than men but the gender gap
was narrowed. Like others who administered the FSFI-D to
men (d = 0.5; Kalmbach et al., 2015), we found a medium-sized
gender difference. This difference was preserved - albeit wea-
kened - on the SDI-2. In line with previous reports, there was
a medium-sized gender difference in dyadic sexual desire
(Elaut et al., 2012; Santos-Iglesias et al., 2013; van Anders,
2012), and a gender difference in solitary sexual desire, albeit
a small one, as some have described (Rosen et al., 2019; Winters
et al., 2010). Our finding of a narrower gender difference in
solitary than dyadic sexual desire corroborates some findings
(Kagerer et al., 2014; Peixoto et al., 2020; Winters et al., 2010),
but not others (Dosch et al., 2016; Lopez-Rodriguez et al., 2020;
van Anders, 2012). It is worth noting that we did not include
adults without masturbatory experience in our sample, which
is more common among college-aged women (36%) than men
(2%; Pinkerton et al., 2003), and results may be biased toward
high solitary sexual desire as a result — particularly for women.

Bridging the Gaps

When sexual desire was examined in relation to sexual debut
experience, results generally supported our predictions.
Supporting Prediction 1, recalled enjoyment at sexual debut
was associated with current sexual desire, and this held across
all measures of sexual desire. On each one, exposure to orgasm
at dyadic sexual debut and solitary sexual debut was associated
with more sexual desire at present, with the largest correlations
observed in the corresponding sexual desire domain (i.e., dya-
dic or solitary). A satisfying sexual debut was also linked to
more sexual desire, but only in the corresponding domain,
supporting Prediction 3. This observation also suggests an
orgasmic sexual debut is more consequential for sexual desire
than a satisfying one, supporting Prediction 3.

When the gender gap in current sexual desire was related to
sexual debut experience, support for our predictions varied
according to the particular construct assessed. On our beha-
vioral measure of sexual desire, a gender difference was appar-
ent whether sexual debut was enjoyable or not. Similarly, when
sexual desire was measured directly, but along a single general
dimension on the FSFI-D, a gender difference was found irre-
spective of sexual debut experience, with women reporting less
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sexual desire than men. That these methods failed to capture
experience effects was not predicted, but was not necessarily
surprising. As others noted (Dawson & Chivers, 2014), beha-
vioral outlet measures of sexual desire may have limited con-
struct validity, particularly for women. Beyond being skewed
by practical restrictions on women’s sexual activity (e.g., men-
strual dysphoria and bleeding; Dennerstein et al., 1994;
Hedricks, 1994), they are likely to be confounded by undesired
sexual activities, which women more frequently consent to
than men (Kaestle, 2009). It follows that sexual frequency
may have been a poor reflection of women’s sexual desire in
the current sample. Because the FSFI-D measures sexual cog-
nitions, it does not suffer from these shortcomings. However, it
does not account for sexual thoughts or the importance of
fulfilling desires, and so may not fully capture the cognitive
component of sexual desire - let alone experiential shifts in it.
Perhaps most importantly, neither method distinguishes
between desire to engage in dyadic versus solitary sexual activ-
ities, which differ in their resemblance to sexual debut and may
be differently reinforced by it.

When sexual desire was operationalized as a cognitive con-
struct with multiple dimensions, and sexual debut experience
was considered, experience effects emerged and were moder-
ated by gender. In support of Prediction 4, women’s lower
sexual desire was better explained by their experience of
orgasm at sexual debut than by their gender. However, it did
not vary with experience of satisfaction. Nor did experience
effects extend to men. Specifically, women who did not have an
orgasm at dyadic sexual debut reported less dyadic sexual
desire than women with such experience. They also reported
less dyadic sexual desire than men. By contrast, women who
had an orgasm at this event reported levels of dyadic sexual
desire similar to men. Somewhat unexpectedly, they also
matched men in solitary sexual desire. Group differences
were of similar (medium) effect size, both within women and
across genders, suggesting that the gender gap in sexual desire
may need clarifying. Thus, when sexual desire is assessed as
a cognitive multidimensional construct, gender gaps might be
better characterized as experiential ones that are contingent on
orgasmic reinforcement at first intercourse.

It is important to emphasize that experience effects were
also found when the gender gap in sexual desire was examined
in relation to a control event (solitary sexual debut). However,
effects were entirely restricted to the corresponding sexual
desire domain. Supporting Prediction 4, women who did not
have an orgasm at solitary sexual debut reported less solitary
sexual desire than women with such experience. They also
reported less solitary sexual desire than men. In contrast,
women who had an orgasm at solitary sexual debut reported
solitary sexual desire similar to men. We also found that
individuals who experienced orgasm or satisfaction at this
event had more solitary sexual desire than those lacking both.
No other effects of solitary sexual debut experience were found,
including none on dyadic sexual desire. This would seem to
indicate that learning from this event does not generalize
across sexual desire domains, supporting Prediction 3. That
this prediction did not seem to hold for dyadic sexual debut
was unexpected, in that effects on both sexual desire domains
were observed. This result might indicate that learning at first

intercourse is applied more broadly than learning at first mas-
turbation — perhaps due to greater recency, recall accuracy, or
salience. Alternatively, because women’s orgasmic pleasure is
stronger in dyadic than solitary contexts (Rowland et al., 2019),
it might also be stronger at dyadic sexual debut, producing
stronger reinforcement. It could also be the case that solitary
sexual desire is less constrained by partner-related circum-
stances than dyadic sexual desire, and so is more attuned to
experience. In line with this possibility, there is some evidence
to suggest that women’s solitary sexual desire is more sensitive
to recent (Goldey & van Anders, 2012) and adolescent experi-
ence (Lorenz, 2020) than their dyadic sexual desire. Indeed, the
current findings echo a previous report that women’s solitary
(but not dyadic) sexual desire is predicted by their solitary
sexual experience, and that the different masturbation frequen-
cies of men and women account for gender differences in
sexual desire (van Anders, 2012). Although sexual frequencies
were operationalized as indicators, not predictors, of sexual
desire in the present study, it is nevertheless possible that
enjoyment at solitary sexual debut acts on sexual desire via
masturbation frequency, and that first and cumulative expo-
sure to orgasm each shape solitary sexual desire.

Although enjoyment at first intercourse has traditionally
been studied as an affective state, we found the gender gap in
sexual desire was present regardless of whether women recalled
satisfying sexual debuts. When correlations between recalled
satisfaction and current sexual desire were observed, they were
weaker and less widespread than those for recall of orgasm. In
this respect, results support Prediction 2 and would seem to
suggest that positive affective experience at sexual debut might
have some minor influence on sexual desire, but its contribu-
tion toward the sexual desire gap is more limited than that of
orgasm. It should, however, be acknowledged that we relied on
binary measures of sexual debut experience, and these were
perhaps better suited to capturing orgasm than satisfaction. In
comparison to orgasm, sexual satisfaction is a broad construct -
and broader for women than men (McClelland, 2014). In
addition to being more variable in interpretation, its recall is
more likely to be skewed by lapses in memory, subsequent
experiences (e.g., breakups) with sexual debut partners, and
the current sexual lives of participants. Indeed, recalled satis-
faction at first intercourse varies with current sexual satisfac-
tion (Rapsey, 2014; Smith & Shaffer, 2013). Thus, the meaning
and interpretation of a “satisfying” sexual debut may itself be
amenable to learning.

Our finding that experience effects were driven by women
aligns with accounts of greater sexual plasticity (Baumeister
et al., 2000), fluidity (Diamond, 2008), and conditionability
among women (Brom et al., 2015b, 2015a, 2016). It also
agrees with reports that the quality of first intercourse relates
to sexual desire (Koch, 1988), thoughts and feelings on sexu-
ality (Reissing et al., 2012), and overall sexual functioning for
women only (Heiman et al., 1986). Although our results
support previous research and generally support our predic-
tions, they were still somewhat surprising. We anticipated
that sexual desire among women would be elevated if their
dyadic sexual debut was an orgasmic one, and that women
with such experience would diverge from other groups.
Instead, we found that women lacking such experience were



the “odd group out.” While this pattern would seem to con-
firm a possible influence of sexual debut experience on sexual
desire, it is not clear whether this effect is likely to be driven
by sexual satiation (“enrichment”) or sexual frustration
(“deprivation”).

One interpretation of the present results is that exposure
to sexual reward at dyadic sexual debut critically shapes
sexual desire, and that women are more sensitive to its
influence than men. It might be that sexually naive girls
have less sexual desire than boys, but occurrence of orgasm
at first intercourse reinforces sexual activity for girls and
strengthens its incentive salience, such that sexual desire
becomes “masculinized.” This reading aligns with reports
that subjective pleasure at orgasm is greater for women
than for men (Arcos-Romero & Sierra, 2018). It also agrees
with reports that women are more responsive than men to
appetitive sexual conditioning - at least with respect to
approach tendencies (Brom et al., 2015a, 2016). Our find-
ings suggest this gender gap might extend from the labora-
tory to the first sexual experiences of men and women. It is,
nevertheless, important to acknowledge that null effects for
men might stem from the timing of first sexual experiences
rather than their reward value. With respect to chronologi-
cal timing, men may be more likely than women to experi-
ence orgasm prior to dyadic sexual debut. Occurrence of
orgasm at first intercourse may thus lack novelty, and
produce weaker learning (Coria-Avila et al., 2016; Pfaus
et al, 2012), both in comparison to that demonstrated by
women, and to learning at first masturbation. It is also
possible that null effects for men stem from the develop-
mental timing of dyadic sexual debut: There is some evi-
dence suggesting a narrow window of male sexual plasticity
in childhood (reviewed in Baumeister et al., 2000), yet first
intercourse typically occurs once this window has closed.

An alternate reading of our results is that deprivation of
sexual reward at sexual debut, rather than presentation of
sexual reward, informs the development of sexual desire -
and that women are more sensitive to its influence. Because
women who did not have an orgasm at this event reported
less sexual desire than other groups, a sexual debut that
lacks orgasm may not merely lack reinforcing properties,
but have punishing ones. It might be that sexually naive
girls have similar sexual desire to boys, but experience of
sexual frustration at first intercourse de-incentivizes sexual
activity, and sexual motivation becomes “feminized.”
Nonhuman animal findings would seem to support this
possibility. Sexually naive male rats, for example, avoid
partners associated with thwarted or “incomplete” copula-
tion attempts (Kagan, 1955), confirming that sexual activity
can have aversive effects when it does not induce a reward
state. There is also some evidence that sexual frustration is
aversive for humans. In a field test of sexual conditioning,
men showed decreased genital responding to cues that had
been paired with physical contact with their partner but
had not been reinforced by sexual activity (Hoffmann et al.,
2012). Females have not been the focus of research on
sexual frustration. However, women are more responsive
than men to aversive sexual conditioning paradigms (Brom
et al., 2015b) and to behavioral aversion therapies aimed at
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changing “deviant” sexual response patterns (Bancroft,
1974). It is possible that this increased capacity for aversive
sexual conditioning might extend from the laboratory to
women’s earliest sexual experiences, and from punishing
stimulation to reward deprivation. That said, it is important
to emphasize that women lacking orgasm at dyadic sexual
debut did not score in the range associated with sexual
dysfunction on the SDI-2 (e.g., Rosen et al., 2019).

It is also worth considering that, rather than men being less
susceptible to sexual reward deprivation, first intercourse may
be rewarding even when it is not enjoyable. Boys are said to
become men at first intercourse, and it is likely to be an
affirming experience, even when it lacks orgasm. The same
does not hold for girls, who are said to become women at
menarche, and at best, receive relationship affirmation from
first intercourse (Holland et al., 2010). Further, because boys
are more likely to frame virginity as a stigma, they may be
delighted to have shed it - even when doing so was not
a particularly enjoyable experience (Carpenter, 2002).

Taken together, the present findings suggest that a life-
course extension of the incentive motivation model may be
tenable, particularly for women. They also challenge the notion
that human sexual conditioning is relatively weak and short-
lived. On the contrary, it may be pronounced for sexually naive
individuals, and still apparent years later, provided that real-life
exposures to potent sexual rewards are considered. Although
vastly more is known about the timing of first intercourse than
its reward value, others have shown that the timing of this
event is largely only significant to sexual functioning insomuch
as it approximates its quality (Palmer et al., 2017; Rapsey,
2014), particularly for women (Reissing et al., 2012). That is
not to say that the timing of sexual debut is unimportant.
Indeed, it is not clear whether the current effects originate
from a “sensitive period” around first exposures to sexual
reward, or around adolescent exposures more broadly.
Although we controlled for age at dyadic sexual debut, it
nevertheless occurred during adolescence for 79% of partici-
pants, when the brain is uniquely sensitive to rewards
(Suleiman et al., 2017). Future research should disentangle
the possible influence of initial and adolescent exposures to
orgasm on interest in particular sexual activities, and clarify
whether their influence extends to interest in particular sexual
partners. If either is a sensitive period for sexual learning, such
preferences are perhaps not modeled only on caregivers (e.g.,
Bereczkei et al., 2004), but on first sexual partners as well.

Strengths and Limitations

This research was unique in its sample size, mixed recruit-
ment methods, and appreciation of physical and affective
dimensions of sexual debut experience. To our knowledge,
this study is among the first to move beyond a unitary
concept of sexual debut and connect subjective experience
of first masturbation to later sexual health. The current
research was not, however, without limitations. First, it
should be emphasized that a cross-sectional, retrospective
self-report design was used, which precluded causation and
relied on honest and accurate recall of respondents. It
cannot be ruled out that women who experienced an
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orgasm at dyadic sexual debut had higher sexual desire
prior to this event. Additionally, although every effort was
made to have participants recount their experience at the
time of sexual debut, they were nevertheless asked to com-
ment on a dyadic sexual debut event occurring an average
of 4.5 years in the past, with solitary sexual debut likely
occurring even earlier. Accounts of sexual debut may,
therefore, have been affected by recall errors and the cur-
rent sexual lives of participants. To confirm directionality
and reliability of effects, future research should employ
a prospective longitudinal approach tracking participants
across the sexual debut transition or, at minimum, a cross-
sectional approach confirming that current sexual desire is
better predicted by enjoyment at first intercourse than
enjoyment at last intercourse. Second, although the present
sample was large and not limited to college students, parti-
cipants were primarily White, college-aged individuals, who
were either enrolled in or had completed postsecondary
education. Whether their feelings and experiences mirror
those of the general population or persist across adulthood
remains to be seen. Additionally, our participants all iden-
tified as cisgender and heterosexual and were currently
involved in romantic relationships. Thus, they may differ
in several ways from single individuals (e.g., Braithwaite
et al,, 2010), and from individuals of diverse genders and
sexualities. At the same time, women with same-gender
attractions tend to report more enjoyable sexual debuts
(Carpenter, 2002; Carpenter, 2005; Thompson, 1990) and
more sexual desire than women without such attractions
(Lippa, 2020), suggesting the current findings might extend
to sexual minority populations. Future research should
characterize sexual debut experience beyond the gender
binary and clarify whether the enjoyment gap at sexual
debut extends from heterosexual women to sexual minority
and transgender women.

It is important to note that our sample of women with
experience of orgasm at dyadic sexual debut was relatively
small, which may have limited our ability to detect statistical
differences from other groups, as well as generalizability of
results. While heightened sexual desire in this group drove
our finding that enjoyment at sexual debut explains gender
differences in sexual desire above and beyond current coital
orgasmic consistency and general approach tendencies, other
possible alternative explanations cannot be definitively ruled
out. Women who experienced orgasm at sexual debut may
have differed from those who did not on other traits, such as
sexual assertiveness, sexual self-efficacy, sexual arousability,
and sexual subjectivity (Horne & Zimmer-Gembeck, 2005),
each of which could conceivably predict future sexual desire.
Likewise, experiential confounds beyond age and relationship
context at sexual debut cannot be dismissed, such as having
solitary or precoital sexual experience prior to first penetrative
sex. Such experiences could themselves reflect greater sexual
desire, or greater sexual expertise — thus increasing the like-
lihood of reaching orgasm at sexual debut. Indeed, there is
growing recognition that sexual competence, or “prepared-
ness,” at sexual debut (e.g., using contraception, being willing
to engage in sex) is an important predictor of subsequent
sexual health outcomes (Sprecher et al., 2019). It is possible

that being practiced in achieving orgasm at first sex could be an
important addition to the conceptualization of sexual compe-
tence at debut.

An additional limitation was our focus on positive
dimensions of sexual debut experience to the exclusion of
negative experiences that also tend to differ as a function of
gender (e.g., guilt; Sprecher, 2014; pain: Tsui & Nicoladis,
2004; Walsh et al., 2011) - and might give rise to equal or
stronger aversive conditioning than lack of enjoyment. Our
reliance on one-item measures of enjoyment at sexual debut
should also be emphasized. These may have lacked preci-
sion, and did not capture subjective experience of orgasm,
which has been shown to differ across genders (Arcos-
Romero & Sierra, 2018), raising the possibility of a second
orgasm gap at sexual debut. Nevertheless, we were able to
replicate orgasm and satisfaction gaps that have been
widely described, providing some assurance of construct
validity. Some caution may be warranted as well due to
our use of trait measures of sexual desire, which quantified
sexual desire as a relatively stable construct instead of
a dynamic emotional state. Future studies should explore
whether interest evoked by sexual cues varies with sexual
debut experience, and whether deliberate or automatic
appraisals are more susceptible to its influence (Dewitte,
2016). Indeed, the sexual response to preferred sexual
cues is another gender gap worth exploring. If the compe-
tence of these cues scales with their reinforcement via
orgasm during (hetero)sexual intercourse (Chivers, 2017),
it might also be shaped by such experience at (hetero)sexual
debut.

It is worth noting that our assessment of sexual desire
was a single-shot one, and that dips in sexual interest
across the menstrual cycle may have been misconstrued as
low sexual desire. Such fluctuations have been demon-
strated previously on the SDI-2 (Jones et al, 2018; van
Stein et al., 2019). To this point, if incentives in the envir-
onment “pull” an individual toward sexual activity - but
require a backdrop of hormonal “push” factors to sensitize
an individual to sexual information (Laan & Both, 2008),
we did not control for their influence at testing. Nor was
their influence controlled for at sexual debut. Yet, the
hormonal milieu at first exposure to sexual stimuli in the
laboratory appears to predict women’s interest in them
months later (Wallen & Rupp, 2010). Future investigations
might extend this line of questioning, accounting not just
for hormonal milieu at testing, but at first exposure to
sexual intercourse.

Conclusions and Implications

The present research shows that a gender difference can be
demonstrated on behavioral, general, and multidimensional
measures of trait sexual desire, but that it varies with the way
this construct is assessed, as well as with rewarding sexual debut
experience. When operationalized as a cognitive multidimen-
sional construct, women’s sexual desire differs from men’s only
when orgasm is lacking at sexual debut, suggesting that lower
sexual desire among women might be better understood as an
experiential difference than a gender difference. Findings



underscore the need for a human literature on learning from
sexual debut to match the substantial nonhuman animal one -
and suggest that both literatures could benefit from greater
inclusion of females. Studies of women’s sexual learning and
development have typically neglected normative and enjoyable
experiences. More often, they have focused on punishing ones
like sexual abuse (e.g., Pulverman et al., 2018), framing early life
as a vulnerable period for sexual problems. However, it may also
represent a window of opportunity for normative exposure to
sexual reward, setting the stage for “positive” and “pleasurable”
experiences that are just as integral to sexual health (WHO,
2006).

To begin narrowing the enjoyment gap at sexual debut,
sex education should strive to equip young people not just
for sexual health, but for healthy sex (Fortenberry, 2014).
Healthy sexual debuts, in particular, might hinge upon
implementation of a missing curriculum of sexual pleasure
(Fine, 1988; Fine & McClelland, 2006) that conveys the
ongoing inequities of (hetero)sexual encounters, and soli-
tary avenues for sexual enjoyment. As evidence for experi-
ential shifts in sexual desire increases, there is an increasing
need to expand our concept of sex education, such that it
stretches beyond the instruction young people receive about
sex — to their experience of it. Experiential lessons about its
outcomes may be equally, if not more, important than
instructional ones - particularly after sexual debut, when
young people name personal experience more than formal
education as their greatest source of information about sex
(Barrett, 1980). There is ample evidence that this “experi-
ential” curriculum less often includes pleasure for girls
(Tolman, 2002). However, the lessons it instills, and their
contributions to women’s lower sexual desire, have gone
virtually untested. We begin to connect them here, and
raise the possibility that the absence of orgasm in women’s
earliest (hetero)sexual encounters may not simply reflect
a missing curriculum of sexual pleasure, but a hidden cur-
riculum of sexual frustration that guides them away from
sexual desire.
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