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Introduction: Subjective sexual arousal (SSA) is positive, cognitive engagement in sexual activity. SSA is
considered an important aspect of the sexual experience, as it has been found to facilitate sexual activity and, in
situations of chronically low or absent arousal, potentially cause distress. Despite the clinical implications of SSA,
a thorough review of how to manipulate SSA has yet to be conducted.

Aim: To review the state of knowledge about SSA in women, including its definition, measurement, and the
outcomes of studies attempting to manipulate SSA within a laboratory setting.

Method: A comprehensive search of the electronic databases of PubMed and PsycINFO was conducted. The
generated list of articles was reviewed and duplicates were removed. Individual articles were assessed for inclusion
and, when appropriate, relevant content was extracted.

Main Outcome Measure: The potential effects of various manipulations of SSA in a laboratory setting was the
main outcome.

Results: 44 studies were included in this review. Manipulations were grouped into 3 primary categories:
pharmacological (n ¼ 16), cognitive (n ¼ 22), and those based on changes to the autonomic nervous system
(n ¼ 6). Results suggest that cognitive manipulation is the most effective method of increasing SSA. Altering the
relative balance of the 2 branches of the autonomic nervous system (the sympathetic nervous system and the
parasympathetic nervous system) also appears to be a promising avenue for increasing SSA.

Conclusion: This review supports the use of cognitive manipulation for increasing women’s SSA in a laboratory
setting. Avenues for future research and recommendations for clinicians are discussed. Handy AB, Stanton AM,
Meston CM. Understanding Women’s Subjective Sexual Arousal Within the Laboratory: Definition,
Measurement, and Manipulation. Sex Med Rev 2018;XX:XXXeXXX.
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DEFINING SUBJECTIVE SEXUAL AROUSAL

Subjective sexual arousal (SSA) has been defined as positive
cognitive engagement in response to a sexual stimulus,1 suggesting
that one must be implicitly or explicitly aware of a sexual stimulus,
which could be internal (eg, sexual thoughts) or external (eg, a
partner), in order to experience SSA. SSA has also been defined as
the “emotional”2,3 or “cognitive”4,5 state of sexual arousal. These
terms, as well as “psychological” or “mental” arousal, are used
interchangeably in the literature and are thought to represent a
feeling of being “turned on” in one’s mind.
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Feeling aroused, both in the body and the mind, is an integral
component of the sexual experience. Sexual arousal decreases
sexual self-restraint6 and motivates individuals to engage in sex-
ual activity.7 In fact, feeling sexually aroused is one of the most
common reasons why men and women have sex. In a study of
over 1,500 undergraduate students, Meston and Buss7 identified
237 unique reasons why men and women engage in sexual ac-
tivity; experiencing SSA (“I was horny”) was one of the top-10
most frequently cited reasons. It is also thought that increased
SSA may enhance pleasure and satisfaction during sexual activity,
both of which are linked with engagement in future sexual
activity.8e10 Conversely, chronically low or absent SSA may lead
to clinically meaningful distress. Given that sexual arousal can act
as both a motivation for sexual activity and a potential cause of
distress, understanding how SSA has been manipulated in a
laboratory setting has important clinical implications. Thus, this
review aims to examine laboratory-based measurement, analysis,
and manipulation of SSA.
1
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MODELS OF SEXUAL AROUSAL AND RESPONSE

Masters and Johnson11 proposed the first highly cited model
of sexual response in 1966. In their model, sexual response is
divided into 4 linear phases: excitement, plateau, orgasm, and
resolution. Recognizing that these stages only addressed physio-
logical sexual arousal, Kaplan12 expanded this framework to
include sexual desire as a prelude to excitement, maintaining the
original model’s linear structure. With the expansion of sexuality
research in the late 20th century, researchers began to theorize
that the female sexual response cycle may not be limited to the
specific phases outlined in the Kaplan12 and Masters and John-
son11 models. Basson8 deviated from the linear models to
establish a circular model of sexual response, which incorporates
both physiological (eg, genital arousal) and subjective (eg, SSA,
satisfaction) components, as well as several additional factors,
such as the need for intimacy. It has been suggested that women
with different levels of sexual function identify with different
models of the sexual response cycle. In a study by Sand and
Fisher,13 women were provided with descriptions of 3 models of
sexual response (those of Masters and Johnson,11 Kaplan,12 and
Basson8), and they were instructed to endorse the model that
they felt best described their own sexual experiences. Though all
3 models were endorsed with equal frequency, the women who
endorsed the Basson8 model had significantly lower levels of
sexual function than the women who endorsed either the Masters
and Johnson11 or the Kaplan12 models. Therefore, it is possible
that sexual function plays a role in women’s conceptualizations of
the sexual response cycle.

Several additional models expanding the understanding of
women’s sexual response have been proposed. One such model is
the Incentive Motivation Model (IMM),14 which outlines the
interconnectedness of subjective, affective, and physiological
aspects of sexual arousal. The IMM also describes how the re-
lationships among these components may lead to sexual desire.
One aspect of the IMM that may be particularly important to the
experience of SSA is the inclusion of perceived genital arousal;
recognizing that one is physiologically aroused may influence
SSA.15

A second theoretical model that has expanded our conceptu-
alization of sexual response and sexual arousal specifically is the
Information Processing Model (IPM).4 The IPM suggests that,
in order to experience sexual arousal, one must attend to a
stimulus and appraise it as sexual. Sexual information can be
processed both implicitly and explicitly. The implicit pathway is
thought to be an unconscious detection of a sexual stimulus that
triggers physiological changes (eg, lubrication), whereas the
explicit pathway represents a conscious application of a sexual
meaning to a stimulus that can trigger SSA. Within this frame-
work, individuals learn to associate a sexual meaning with a
sexual or non-sexual experience. The IPM is particularly relevant
to the present review, as it emphasizes cognitive processes and the
experience of SSA.
THE OVERLAP OF SSA AND SEXUAL DESIRE

Researchers have debated the distinction between SSA and
sexual desire. Though desire (also referred to as sexual interest or
libido) is primarily conceptualized as the motivation to engage in
a sexual activity,1 as opposed to the act of being engaged itself,
there is evidence to suggest that desire and SSA may be 2 names
for the same construct. After conducting a series of focus groups
aimed at exploring women’s qualitative experience of sexual
arousal, Graham et al16 reported that women frequently used the
terms “arousal” and “desire” interchangeably; women were also
found to use the term “arousal” to describe both SSA and genital
arousal. Furthermore, participants described arousal and desire as
being difficult to separate from one another, leading Graham
et al16 to suggest that women may not differentiate between
desire and arousal in the same manner as do researchers. It is
unclear, however, whether all women in the sample were sexually
healthy or had any diagnosed sexual dysfunction; it is possible
that a distinction between desire and arousal may be better
recognized by women based on their level of sexual function.

Parsing apart these 2 constructs is also complicated by the high
rates of comorbidity of desire and arousal dysfunction in women.
In 1 study of women diagnosed with hypoactive sexual desire
disorder (HSDD), 41% of women in the sample also met criteria
for either an arousal (female sexual arousal disorder [FSAD]) or
orgasm dysfunction, and 18% met criteria for all three.17 Sarin
and colleagues18 reported similarly high rates of comorbidity;
53% of women (25 out of 47) in the sample with HSDD also
met diagnostic criteria for FSAD. Twenty-two women met
diagnostic criteria for HSDD alone and 18 met criteria for FSAD
alone. It is important to note that women in the studies noted
above were not grouped into the theoretical subtypes of FSAD
(ie, genital, subjective, and combined genital and subjective
arousal dysfunction19). Previous research has indicated that
examining women with heterogeneous FSAD masks potential
differences in sexual responding that become detectable when
grouping women by sybtype.20,21 Thus, it is possible that the
overlap between desire and arousal disorders may have been
driven by a single subtype of arousal dysfunction. Also, the high
comorbidity of low desire with low arousal does not necessarily
mean that desire and arousal dysfunction are one and the same.
Many disorders co-occur yet are distinct. For example, the esti-
mated comorbidity of depression and anxiety is 50%,22 yet there
is little disagreement that depression and anxiety are different
constructs.

Recently, Althof and colleagues1 proposed additional lines of
evidence suggesting that SSA and desire are indeed distinct. In
this review, Althof et al1 discussed correlations between the desire
and arousal domains of the Female Sexual Function Index.23

Specifically, the authors noted that, while the correlation be-
tween these 2 domains is high (.76),23 only 58% of the variance
is shared. This suggests that, though there is overlap between
desire and arousal, they do not represent the same entity. Althof
Sex Med Rev 2017;-:1e16
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et al1 also provided an analysis of SSA in women with low desire,
reasoning that if arousal and desire were the same, women should
score similarly on both Female Sexual Function Index domains.
This was not found to be the case. No differences in SSA
emerged between women with and without low desire, which
further supports the notion that SSA and desire are separate.
MEASURING SSA IN THE LABORATORY

Psychometrics
In the laboratory, SSA is frequently assessed directly before

and after the presentation of a sexually explicit film, though it can
also be measured continuously throughout stimulus exposure.
One of the most commonly used instruments is the Film Scale,24

a 7-point Likert scale that has been adapted by many researchers.
The Film Scale has been used in over 200 sexuality studies since
its introduction in 1983, and it is frequently adapted to meet the
needs of a given study. Though these changes preclude the use of
reliability or validity statistics, the Film Scale is the measurement
of choice for many researchers. A concern regarding the use of
retrospective, discrete measures of SSA is that this form of
measurement may capture one’s current, post-stimulus state
rather than one’s arousal throughout the course of the film.
Similarly, discrete measurement does not allow for the contem-
poraneous comparison with physiological genital arousal, which
is critical for measuring concordance (ie, the relative agreement
between genital arousal and SSA).

Researchers have attempted to improve the measurement of
SSA by using levers and other apparatuses, and by employing
statistical techniques that utilize multiple data points. One such
apparatus, termed the “arousometer,” has been found to be a
valid measure of SSA in sexually functional women.25 Using
continuous measures, SSA can be assessed at the same time as
genital arousal and thus compared contemporaneously.

Retrospective, discrete measurement has also been found to be
negatively impacted by feelings of social desirability (ie, impression
management). In a study conducted by Huberman et al,26 when
SSA was measured discretely, women who scored low on impres-
sion management reported greater SSA than those with high
impression management, suggesting that women may have
modified their responses to conform to societal norms. Continuous
assessment, on the other hand, is thought to better capture
participants’ state during stimulus exposure, thus leading to more
accurate reporting. Indeed, Huberman et al26 failed to find a sig-
nificant effect of impression management on SSA when SSA was
measured continuously. However, both discrete and continuous
measures of SSA have effectively differentiated between women
with and without sexual arousal concerns.21 One study found that,
regardless of how SSA was measured, women with sexual arousal
concerns reported significantly lower levels of SSA than did sexually
functional women. This suggests that, though continuous
measurement may be less susceptible to impression management,
the type of measurement may not impact the results.
Sex Med Rev 2017;-:1e16
There are analytic advantages to continuous assessment of SSA.
Statistically, more reliable measurements tend to be obtained from
incorporating a greater number of data points into the model. SSA
has traditionally been analyzed with statistics that evaluate differ-
ences in mean (or maximum) SSA from baseline to stimulus
exposure. This form of analysis examines SSA as a single datum,
which compromises the statistical advantage of continuous assess-
ment and masks potential patterns in women’s arousal over time.
Stimuli Content and Modality Effects
When SSA is assessed in a laboratory setting, participants are

typically exposed to a sexually explicit stimulus and are instructed
to report their level of SSA. To induce arousal, researchers have
employed a variety of stimuli such as audio recordings of sexually
explicit narratives, fantasy, sexually explicit images, and sexually
explicit video. A limited number of studies have compared the
effectiveness of varying types of stimuli in facilitating SSA. One
such study examined the additive effects of exposure to visual
video (ie, a visual video without the accompanying audio track),
audiovisual video (ie, a visual video with the accompanying audio
track), and fantasy on SSA in a sample of undergraduate stu-
dents.27 When comparing the effects of visual video against au-
diovisual video, no differences in SSA emerged. However, when
women were instructed to fantasize prior to watching the video,
ratings of SSA were significantly higher, regardless of whether the
video was visual or audiovisual in nature. This is not to say that
fantasy is a more potent stimulus than video; rather, the combined
effects of fantasy and video was better at facilitating SSA than
either medium alone. In a separate study comparing the inde-
pendent ability of sexual fantasy vs a sexually explicit video at
inducing sexual arousal, Laan and colleagues28 found that the
sexually explicit video elicited greater levels of SSA than did fan-
tasy. Similar effects were later reported by Graham et al.29 To
further examine the impact of stimulus type on SSA, Laan and
associates30 examined women’s response to male- vs female-
produced sexually explicit films. In the study, women exhibited
a significantly larger increase in SSA to female-produced sexually
explicit films than to male-produced films. A more recent study
examining the influence of male- vs female-produced sexually
explicit films failed to replicate these findings.31 In this study, men
and women were shown a female-oriented film followed by a
male- and female-oriented film in a counterbalanced order. No
effect of film or sex of the participant was found.

Researchers have also examined the effects of sexual stimuli
content, such as relationship characteristics, sexual activities, and
sexual orientations, on SSA (for a review, see Chivers32). Chivers
and Timmers33 assessed whether the type of relationship between
the characters within the stimulus impacts SSA. In their study,
participants listened to 3 audio recordings of sexually explicit
narratives depicting sexual activity between strangers, friends, or
long-term partners. Though genital arousal was lower in narra-
tives depicting sexual activity between friends than between
strangers or long-term partners, no differences in SSA emerged.33
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SSA does differ based on the type of sexual activity depicted in
the sexually explicit stimulus. For example, women report
significantly lower levels of SSA to audio recordings depicting
non-consensual and/or violent sexual activity than to consensual,
non-violent sexual activity.34 Additionally, SSA has been shown
to vary based on women’s interest in masochism.35 Women
interested in masochism showed similar levels of SSA to maso-
chistic and non-masochistic sex, whereas women who were not
interested in masochism reported significantly higher SSA to
non-masochistic sex than to masochistic sex.35

There also appears to be an effect of sexual orientation on SSA
measured in the laboratory. Women with same-sex attraction
report greater levels of SSA to same-sex couples engaging in sexual
activity than to opposite-sex couples. This does not appear to be
the case for women with opposite-sex attraction; these women
demonstrate similar levels of SSA to films depicting same-sex
couples and films depicting opposite-sex couples. A recent review
by Chivers32 explores this phenomenon, positing explanations for
these differences that range from sexual plasticity to protective
evolutionary mechanisms to in utero androgen exposure.
THE RELATIONSHIP BETWEEN SSA AND
PHYSIOLOGICAL SEXUAL AROUSAL

A considerable amount of research on sexual arousal has
examined the concordance between physiological arousal (eg,
vaginal pulse amplitude [VPA]) and SSA. Concordance is deter-
mined by correlating VPA with SSA; greater concordance is
generally thought to be indicative of healthy sexual function.36

Research has posited that concordance may vary greatly from
woman to woman, and that concordance may also differ based on
the method of measuring SSA. Rellini and colleagues25 found
significant correlations between continuously measured SSA and
VPA in 16 out of 22 of the women in their sample, with a range of
r ¼ .08e.79. When examining the individual correlations of
discretely measured SSA and VPA in the same sample of women,
no significant correlations emerged. Others, however, have sug-
gested that measurement may not play a large a role in concor-
dance. A meta-analysis indicated that correlations between SSA
and VPA are generally low, regardless of whether SSA is measured
discretely (r ¼ .29) or continuously (r ¼ .30).2 Researchers have
attempted to explain these discrepancies in concordance in several
ways. For example, it has been hypothesized that women’s atti-
tudes toward sex and sexual stimuli, cultural messages women
receive to inhibit sexuality, and an inability to perceive genital
responses may play a role in concordance. However, research has
largely failed to support these hypotheses.30,37

Alternatively, the variability in concordance rates could be related
to the way in which genital arousal is measured. In addition to
vaginal photoplethysmography, genital arousal can be measured
through labial thermistors, thermographic cameras, ultrasound,
magnetic resonance imaging, laser Doppler imaging, and clitoral
photoplethysmography (for a review of measurement techniques,
see Kukkonen38). However, a limited number of studies have
examined correlations between SSA and physiological sexual arousal
using these techniques. Thermographic cameras, which measure
changes in genital temperature rather than changes in blood flow,
are becoming increasingly popular in laboratory research, as they do
not come into direct physical contact with the genitals. The average
correlation between SSA and genital arousal measured through
thermographic cameras is .55,2 which is notably greater than the
correlations that are associated with VPA. These studies suggest
that the form of genital arousal measurement may have a greater
influence on concordance than the form of SSA measurement.
AN OVERVIEW OF LABORATORY-BASED STUDIES
MANIPULATING SSA

Given the clinical importance of SSA, we sought to review
ways in which SSA has been manipulated in a laboratory setting.
A comprehensive search was conducted of the electronic data-
bases of PubMed and PsycINFO for papers focusing specifically
on laboratory-based experiments aimed at altering SSA in
women. Combinations of the following terms were used to
search the databases: “subjective,” “mental,” “cognitive,” “psy-
chological,” “emotional,” “sexual,” and “arousal.” No date range
was specified to allow for the inclusion of as many studies as
possible. Additional searches by hand were conducted. Results
from the searches were compiled (N ¼ 1,617) and duplicates
were removed (remaining n ¼ 1,235). The first 2 researchers
reviewed the titles and abstracts of the remaining articles and
removed articles that clearly did not pertain to laboratory-based
SSA manipulation (eg, correlational studies, non-laboratory-
based clinical trials, prevalence studies, psychometric evalua-
tions). The full texts of the remaining articles (remaining
n ¼ 141) were reviewed and assessed for eligibility. Studies were
eligible for inclusion if they: (i) were published in peer-reviewed
journals; (ii) were published in English; (iii) presented original
findings; (iv) included women; and (v) measured and explicitly
manipulated SSA in a laboratory setting. While there were
numerous studies that measured SSA, several used the term
“subjective sexual arousal” to describe perceived genital arousal;
therefore, they were excluded. Ultimately, 44 studies remained
and were included in this review.

Manipulation studies were grouped into 3 primary categories:
pharmacological, cognitive, and those based on changes to the
autonomic nervous system (ANS). Pharmacological studies
(n ¼ 16) included studies examining the effects of drugs (eg,
sildenafil citrate), alcohol, or hormones (eg, testosterone) on SSA.
Cognitive studies (n ¼ 22) examined the effects of mood
induction, conditioning, cognitive engagement, and other psy-
chological manipulations. Finally, ANS-based studies (n ¼ 6)
frequently attempted to manipulate SSA through hyperventila-
tion or exercise.
Sex Med Rev 2017;-:1e16



Table 1. A summary of each study in which the primary manipulation was pharmacological in nature

Year Authors Population Sample size Manipulation
Erotic
stimulus

Form of SSA
measurement

Time of SSA
measurement SSA analysis Results

2003 Basson and
Brotto39

Post-menopausal,
community

34 Women with
FSAD

Sildenafil citrate (50 mg)
or placebo 1 h prior to
stimulus;
counterbalanced

Film with clitoral
stimulation

Questionnaire Pre- and post-
stimulus

Unit comparison* No effect of sildenafil citrate
on SSA

2016 Brom et al40 Pre-menopausal,
community

58 Women Haloperidol (3 mg) or
placebo pill, with or
without genital
vibrostimulation;
counterbalanced

Images Questionnaire Pre- and post-
stimulus

Unit comparison* No effect of haloperidol on
SSA

2017 Dolder et al41 Pre-menopausal,
college students

12 Women, 12
men

MDMA (12 5 mg),
methylphenidate
(60 mg), or placebo

None Questionnaire Pre- and post-
manipulation

Unit comparison* Significant, positive effect
of MDMA on SSA
compared to placebo

2009 George et al42 Pre-menopausal,
community and
college students

E1: 59 women, 56
men; E2: 165
men; E3: 173
women

E1: low alcohol dose
(BAL ¼ 0.04),
moderate-high dose
(BAL ¼ 0.08), or
control; E2 and E3:
moderate dose
(BAL ¼ 0.06),
moderate-high dose
(BAL ¼ 0.08), high
dose (BAL ¼ 0.10), or
control

Film; vignette Questionnaire Post-stimulus;
pre-vignette

Unit comparison* E1: SSA significantly greater
in the moderate-high
dose condition compared
to control; E2: SSA
significantly greater in
the high-dose group
than in any other group;
E3: significant effect of
alcohol on SSA,
regardless of condition

2011 George et al43 Pre-menopausal,
community

E1: 78 women; E2:
74 women

E1: alcohol (BAL ¼ 0.08)
or control; E2: alcohol
(BAL ¼ 0.10) or
control

Film Questionnaire Post-stimulus Difference scores† No effect of alcohol on SSA

2000 Graham et al29 Pre-menopausal,
community

28 Women Female, male, or no
fragrance, tested
during periovular and
follicular phases;
counterbalanced

Film; fantasy Questionnaire Pre- and post-
stimulus

Unit comparison* No effect of fragrance on
SSA

2002 Hackbert and
Heiman44

Post-menopausal,
community

16 Women DHEA (300 mg) or
placebo 60 min before
watching film;
counterbalanced

Film Questionnaire Pre- and post-
stimulus

Unit comparison* Significant, positive effect
of DHEA on SSA

2008 Harte and
Meston45

Pre-menopausal,
community and
college students

25 Women Nicotine (6 mg) or
placebo gum 40 min
before watching film;
counterbalanced

Film Lever Continuous Unit comparison* No effect of nicotine on SSA

2007 Heard-Davison
et al46

Post-menopausal,
community

10 Women Methyltestosterone (5
mg) or placebo;
counterbalanced

Film Questionnaire Pre- and post-
stimulus

Difference scores† No effect of
methyltestosterone on
SSA
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Table 1. Continued

Year Authors Population Sample size Manipulation
Erotic
stimulus

Form of SSA
measurement

Time of SSA
measurement SSA analysis Results

2002 Laan et al47 Pre-menopausal,
college students

12 Women Sildenafil citrate (50 mg)
or placebo;
counterbalanced

Film Questionnaire Post-stimulus Unit comparison* No effect of sildenafil citrate
on SSA

1998 Meston and
Heiman48

Pre-menopausal,
community and
college students

20 Women Ephedrine (50 mg) or
placebo 40 min before
watching film;
counterbalanced

Film Questionnaire Post-stimulus Unit comparison* No effect of ephedrine on
SSA

2002 Meston and
Worcel49

Post-menopausal,
community

23 Women with
FSAD

L-arginine glutamate (6
g) plus yohimbine HCl
(6 mg), L-arginine
glutamate placebo (6
g) plus yohimbine HCl
(6 mg), or placebo;
counterbalanced

Film Questionnaire Pre- and post-
stimulus

Unit comparison* No effect of any drug on
SSA

2015 Schmid et al50 Pre-menopausal,
college students

15 Women, 15
men

MDMA (75 mg),
methylphenidate (40
mg), or placebo

Images Questionnaire Post-stimulus Unit comparison* Significant, positive effect
of methylphenidate on
SSA compared to MDMA
or placebo

2000 Sipski et al51 Pre-menopausal 19 Women with
SCI

Sildenafil (50 mg) or
placebo 1 h before
stimulus, with or
without clitoral
stimulation;
counterbalanced

Film Verbally on a scale
from 0e10

Continuous Unit comparison* Significant, positive effect
of sildenafil on SSA,
regardless of clitoral
stimulation

2000 Tuiten et al53 Pre-menopausal,
college students

8 Women Testosterone (0.5 mg) or
placebo;
counterbalanced

Film Visual analog scale Post-stimulus Unit comparison* No effect of testosterone on
SSA

2002 Tuiten et al52 Pre-menopausal,
college students

10 Women Testosterone (0.5 mg) or
placebo;
counterbalanced

Film Visual analog scale Post-stimulus Unit comparison* No effect of testosterone on
SSA

BAL ¼ blood alcohol level; DHEA ¼ dehydroepiandrosterone; E ¼ experiment; FSAD ¼ female sexual arousal disorder; HCl ¼ hydrochloride; MDMA ¼ 3,4-methylenedioxymethamphetamine; SCI ¼ spinal
cord injury; SSA ¼ subjective sexual arousal.
All women were sexually functional unless otherwise specified.
*Compared 2 time points of SSA.
†Post-stimulus SSA minus pre-stimulus SSA.
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Table 2. A summary of each study that employed a primarily cognitive manipulation

Year Authors Population Sample size Manipulation
Erotic
stimulus

Form of SSA
measurement

Time of SSA
measurement SSA analysis Results

2011 Both et al56 Pre-menopausal,
community and
college students

32 Women Classical conditioning in
response to neutral
images (CS) paired
with genital
vibrostimulation (þ)
or nothing (e)

Images Questionnaire Post-stimulus Unit comparison* Significant, positive effect
of CSþ on SSA; no
extinction of differential
response to CSþ and
CSe

2011 Both et al57 Pre-menopausal,
community and
college students

47 Women, 37
men

Instructional set: imagine
yourself as one of the
actors (“hot”), focus
on the setting
(“cold”), or no
instructions

Film Questionnaire Post-stimulus Unit comparison* Significant, positive effect
of the “hot” condition on
SSA, regardless of
gender

2014 Brom et al58 Pre-menopausal,
community and
college

62 Women, 40
men

Classical conditioning in
response to neutral
images (CS) paired
with genital
vibrostimulation (þ)
or nothing (e)

Images Questionnaire Post-stimulus Unit comparison* Significant, positive effect
of CSþ on SSA,
regardless of gender;
significant revival

2015 Brom et al59 Pre-menopausal,
community and
college students

34 Women, 38
men

Classical conditioning in
response to images
(CS) followed by
shock (þ) or no shock
(e)

Images Questionnaire Post-stimulus Unit comparison* Compared to men, women
reported significantly
less SSA following CSþ
than CSe

2013 Carvalho et al60 Community 28 Women, 29
men

Instructional set:
fantasize about your
partner or fantasize
about someone who
isn’t your partner;
counterbalanced

Film Questionnaire Post-stimulus Unit comparison* Significant, positive effect
of fantasizing about
one’s partner on SSA,
regardless of gender

1997 Elliott and
O’Donohue61

Pre-menopausal 48 Women Induced anxiety or
control, random
assignment; no, low,
or high distraction,
counterbalanced

Audio Questionnaire Post-stimulus Unit comparison* SSA was significantly higher
in the no distraction
condition compared to
low or high, regardless of
whether anxiety was
induced

2007 Gillath et al62 Pre-menopausal,
college students

23 Women, 17
men

Subliminal sexual images
followed by neutral
images

Images Questionnaire Post-stimulus Unit comparison* Significant, negative effect
of subliminal sexual
stimuli on SSA for
women only

2006 Kuffel and
Heiman63

Pre-menopausal,
community and
college students

56 Women Positive or negative
sexual schema
induction;
counterbalanced

Film Questionnaire Post-stimulus Unit comparison* Significant, positive effect
of positive compared to
negative schema on SSA

(continued)
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Table 2. Continued

Year Authors Population Sample size Manipulation
Erotic
stimulus

Form of SSA
measurement

Time of SSA
measurement SSA analysis Results

1993 Laan et al64 College students 49 Women Instructional set: become
as aroused as possible
or focus on your
pleasure;
counterbalanced

Film; fantasy Questionnaire; lever Pre- and post-
stimulus;
continuous

Unit comparison* Significant, positive effect
of being told to become
aroused on SSA

1995 Laan and
Everaerd65

Pre-menopausal,
college students

E1: 32 women; E2:
42 women

E1: 10 trials of the same
image followed by 1
novel image or 11
varied images; E2: 21
uniform films or 21
varied films

S1: images; S2:
film

Lever Continuous Unit comparison* E1: significant, positive
effect of varied images
on SSA; E2: marginal,
positive effect of varied
films on SSA

1995 Laan et al28 Pre-menopausal 51 Women Induced "positive mood
for sex" or control;
random assignment

Film, fantasy Questionnaire Pre- and post-
stimulus

Unit comparison* No effect of mood induction
on SSA

1997 Letourneau and
O’Donohue66

Pre-menopausal,
college students

25 Women Classical conditioning in
response to amber
incandescent light
paired with or without
erotic film clips

Film Questionnaire Pre- and post-
stimulus

Unit comparison* No effect of conditioning on
SSA

2007 McCall and
Meston67

Community 15 FSAD, 16
control

False-positive or false-
negative feedback;
counterbalanced

Film Questionnaire Pre- and post-
stimulus

Difference scores† SSA was significantly
greater following false-
positive and lower
following false-negative
feedback, regardless of
sexual functioning

1985 Messé and
Geer68

Community and
college students

30 Women Kegel exercises or control Fantasy Questionnaire Post-stimulus Unit comparison* Fantasy plus tensing elicited
significantly greater SSA
than tensing alone

2008 Middleton
et al69

Pre-menopausal,
community

17 FSAD, 17
control

Positive or negative
sexual schema
induction;
counterbalanced

Film Questionnaire Post-stimulus Unit comparison* Significant, positive effect
of positive compared to
negative schema on
SSA, regardless of sexual
function

1990 Palace and
Gorzalka70

Community and
college students

16 with Sexual
dysfunction, 16
control

Anxiety-provoking or
neutral film;
counterbalanced

Film Questionnaire Post-stimulus Unit comparison* Significant, negative effect
of the anxiety-erotic film
on SSA, regardless of
sexual function

2006 Salemink and
Van
Lankveld71

Pre-menopausal,
community and
college students

20 Women with
sexual
dysfunction, 21
control

Low, medium, high
distraction or control;
counterbalanced

Film Lever Continuous Difference scores† SSA was significantly lower
in high distraction
compared to control; no
effect for moderate
distractions, regardless
of sexual function
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Pharmacological Studies
Overall, there does not appear to be robust support for

laboratory-based pharmacological manipulation of SSA. Of the 16
studies that assessed pharmacological approaches,29,39e53 only 5
studies yielded significant effects. One study investigating the ef-
fects of 30 mg of dehydroepiandrosterone found a significant
enhancing effect of the drug on SSA.44 Additional research not
included in this review indicates that dehydroepiandrosterone is
positively correlated with SSA,54 thus supporting this result.
Methylphenidate was also found to significantly increase
SSA.50 In this study, 30 college students (15 women) were
administered 40 mg of methylphenidate, 75 mg of 3,4-
methylenedioxymethamphetamine (MDMA), or placebo prior to
watching a sexually explicit film. It was found that methylpheni-
date had a significant, positive effect on SSA compared to MDMA
or placebo. However in a later study, MDMA, not methylpheni-
date, was linked with increased SSA.41 A significant, facilitating
effect was also found for alcohol on SSA,42 though this was not
replicated in a later study conducted within the same laboratory.43

Three studies assessed the impact of sildenafil on SSA with
mixed results; a significant effect of sildenafil was found in only 1
study. In this counterbalanced study, participants (19 pre-
menopausal women with spinal cord injury) received either 50
mg of sildenafil or placebo prior to watching a sexually explicit film.
During the film, half of the women received clitoral stimulation. It
was found that sildenafil significantly increased SSA regardless of
whether clitoral stimulation was employed.51 However, a longi-
tudinal, randomized clinical trial failed to find a significant effect of
sildenafil on SSA in women with spinal cord injury.55 This suggests
that, while sildenafil may produce gains in SSA in a laboratory
setting for women with spinal cord injury, these effects may not be
maintained at home when women are in a more natural setting.

Taken together, the findings from these studies suggest that,
within a laboratory setting, drug-induced physiological changes (eg,
hormone level46,52,53) may not be strongly related to women’s SSA.
One potential explanation for this conclusion is that the samples
included in this review were heterogeneous in nature. Participants
were of a variety of ages and had varying levels of sexual function
and overall physical health. It is possible that the heterogeneity of
the studies included in this review, and the lack of replication
studies (only 3 drugs were assessed in more than 1 study), could
have masked potential effects of drugs on SSA. It is also conceivable
that psychological variables such as mood, attention, or relationship
satisfaction, may have a stronger influence on a woman’s experi-
ence of SSA, in which case non-pharmacological interventions may
be better suited for women with SSA-related concerns. See Table 1
for sample characteristics, form of manipulation, SSA measure-
ment, analysis, and relevant results of each study that employed a
pharmacological manipulation.

COGNITIVE STUDIES

Half of the studies included in this review employed some
form of cognitive manipulation.28,56e76 The most common



Table 3. A summary of each study in which the primary manipulation involved changes to the autonomic nervous system

Year Authors Population Sample size Manipulation
Erotic
stimulus

Form of SSA
measurement

Time of SSA
measurement SSA analysis Results

2002 Brotto and
Gorzalka77

Community 25 Young pre-
menopausal,
21 old pre-
menopausal,
25 post-
menopausal
women

Hyperventilation
(2-min rapid
breathing) or
control;
counterbalanced

Film Questionnaire Pre- and post-
stimulus

Difference scores* No effect of
hyperventilation
on SSA,
regardless of age

2009 Brotto et al78 Community 16 Women with
genital SAD, 16
with subjective
SAD, 28 with
combined
SAD, 42
control

Hyperventilation
(2-min rapid
breathing) or
control;
counterbalanced

Film Questionnaire Pre- and post-
stimulus

Difference scores* No effect of
hyperventilation
on SSA,
regardless of
sexual function

2008 Hamilton et al80 Pre-menopausal,
community

16 Women 20 min of Exercise or
20 min of
questionnaires;
counterbalanced

Film Questionnaire Pre- and post-
stimulus

Difference scores* No effect of exercise
on SSA

2012 Lorenz and
Meston79

Pre-menopausal,
community

32 Women taking
SSRIs, 15
taking SNRIs

20-min Exercise, wait
5 min; 20-min
exercise, wait 15
min; 20 min of
questionnaires;
counterbalanced

Film Questionnaire Pre- and post-
stimulus

Difference scores* No effect of exercise
or time until
stimulus
exposure on
SSA, regardless
of antidepressant
use

2017 Stanton and
Meston82

Pre-menopausal,
college students

33 Women 14 min of Autogenic
training

Film Questionnaire;
lever

Post-stimulus;
continuous

Unit comparison†;
HLM

Significant, positive
effect of
autogenic
training on SSA

2018 Stanton et al87 Pre-menopausal,
community

25 Women 22 min of Autogenic
training

Film Questionnaire;
lever

Post-stimulus;
continuous

Unit comparison†;
HLM

Significant, positive
effect of
autogenic
training on SSA

HLM ¼ hierarchical linear modeling; SAD ¼ sexual arousal disorder; SNRI ¼ serotonin-norepinephrine reuptake inhibitor; SSA ¼ subjective sexual arousal; SSRI ¼ selective serotonin reuptake inhibitor.
All women were sexually functional unless otherwise specified.
*Post-stimulus SSA minus pre-stimulus SSA.
†Compared 2 time points of SSA.
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Women’s Sexual Arousal Within the Lab 11
forms of these manipulations were attempts to vary the degree of
participant engagement in the sexually explicit stimulus (n ¼ 6).
In these studies, researchers typically provided participants with
instructional sets on how to engage with the sexually explicit
film. For example, in a study conducted by Both and
colleagues,57 participants were randomly assigned to 1 of 3
counterbalanced conditions: high absorption (ie, highly
engaged), low absorption (ie, minimally engaged), and control.
In the high-absorption condition, participants were instructed to
imagine themselves as one of the actors in the film, whereas in
the low-absorption condition participants were instructed to
focus on the film’s setting. No instructions were provided to
participants in the control condition. After watching the film,
participants completed a questionnaire measuring SSA. Both and
colleagues57 found that the high-absorption condition yielded
significantly higher levels of SSA than the low-absorption or
control conditions. Conversely, the low-absorption condition did
not differ significantly from control. Similar results have been
reported elsewhere.72 Consistent with the IPM, which stresses
the importance of both attending to the erotic stimulus and
appraising it as sexual, these studies suggest that, in the treatment
of women’s sexual concerns, it is important to address one’s focus
of attention during sexual activity. As no differences emerged
between the low-absorption and control conditions, it appears as
though low levels of absorption in a sexually explicit stimulus
may be more typical of women’s experience than high levels of
absorption. However, interventions designed to teach women to
pay attention to the sexual aspects of the stimulus (eg, a partner)
may be a promising avenue for treatment development.

The second most common form of cognitive manipulation
that we noted in the literature was classical conditioning (n ¼ 5).
In a recent study by Brom et al,59 participants (34 women) were
shown 2 explicit images (conditioned stimulus [CS]) followed
either by an electric shock or no shock. It was found that,
compared to men, women reported significantly lower levels of
SSA in response to CS followed by electric shock than to the CS
with no shock. Separate studies have reported similar find-
ings.56,58,65,66 These studies indicate that subjective responses to
sexual stimuli appear to be modifiable through repeated exposure
to specific stimuli (eg, electric shock); stimuli can be given
sexually activating characteristics through basic learning pro-
cesses. However, differences in SSA tended to diminish during
the extinction phases (ie, when the CS and un-CS were un-
paired), suggesting that long-term changes in SSA may not be
readily obtained through single, laboratory-based sessions of
conditioning. Refer to Table 2 for sample characteristics, form of
manipulation, SSA measurement, analysis, and relevant results of
each study that implemented a cognitive manipulation.
ANS-BASED STUDIES

Six studies attempted to manipulate SSA through changes to
the ANS; 4 studies77-80 used physical activation to manipulate
SSA while 2 studies82,87 used relaxation. Of the studies
Sex Med Rev 2017;-:1e16
attempting to manipulate SSA through physical activation, 2
studies employed laboratory-induced hyperventilation77,78 and 2
studies employed exercise.79,80 No effect of physical activation
was found on SSA regardless of age,77 sexual functioning,78 and
timing of exercise relative to sexually explicit stimulus expo-
sure,79 in any study. The results of these studies suggest that
feelings of general physical activation may not influence SSA,
even when that physical activation does facilitate increases in
objective measures of genital arousal (eg, VPA). Rather, as
women with arousal concerns are more likely to become
distracted during sexual activity and subsequently disengage from
physical sensations,81 it may be necessary to improve attention to
physical sensations before enhancing the sensations themselves.
As noted earlier, the IPM highlights the importance of the
recognition and appraisal of sexual cues in the experience of SSA.

A recent study by Stanton and Meston82 examined the effects
of autogenic training on SSA in sexually functional college-aged
women. In this study, participants watched a sexually explicit
film, during which they moved a lever to indicate increases or
decreases in SSA. They then listened to a brief autogenic training
recording before watching a second sexually explicit film. Auto-
genic training is a psychophysiological relaxation technique that
aims to induce bodily sensations, such as heaviness and warmth
in the limbs, via verbal self-suggestions.83 This practice has been
shown to significantly increase heart rate variability (HRV),84,85

which is depressed in women with clinically low levels of sexual
arousal.86 After the autogenic training manipulation, significant
increases in SSA, when measured both discretely and continu-
ously, were observed. Moreover, greater increases in HRV from
pre- to post-manipulation were associated with greater changes in
SSA when it was measured continuously. A similar protocol was
tested among women with self-reported sexual arousal prob-
lems.87 Significant increases in acute SSA were again observed
during the second sexually explicit film, presented after the
autogenic training manipulation, and the degree of change in
HRV moderated this increase. These results suggest that auto-
genic training, and perhaps other interventions that specifically
aim to increase HRV, may be useful additions to treatment
protocols for sexual arousal dysfunction. See Table 3 for sample
characteristics, form of manipulation, SSA measurement, anal-
ysis, and relevant results of the 6 studies that attempted to
manipulate SSA through changes to the ANS.77-80,82,87
CONCLUSION

This review examined laboratory-based measurement, analysis,
and manipulation of SSA in women. SSA is commonly measured
with a Likert-type questionnaire, which participants complete
immediately after they are exposed to a sexually explicit stimulus.
However, there are a number of concerns with this form of
measurement. Self-report questionnaires may be capturing one’s
post-stimulus SSA rather than SSA experienced during stimulus
exposure. Discrete (opposed to continuous) measurement is also
negatively impacted by extraneous factors, such as impression
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management.26 To address these issues, some researchers mea-
sure SSA continuously throughout the presentation of the
sexually explicit stimulus. An additional concern regarding
discrete measurement of SSA is that it cannot be compared
contemporaneously with VPA, which was thought to possibly
explain the low, variables rates of agreement between those 2
constructs. However, the degree of agreement between SSA and
VPA is only slightly higher when SSA is measured continuously.2

Cognitive interventions are more effective than pharmacological
or ANS-based manipulations at increasing SSA. In fact, 91% of
studies that implemented a cognitive manipulation reported sig-
nificant changes in SSA, whereas only 31% of pharmacological
and 33% of ANS-based studies reported significant effects of the
manipulation on SSA in women. There are 2 possible explanations
for the non-significant effect of laboratory-based pharmacological
manipulations on SSA. First, psychological variables (eg, mood,
attention, relationship satisfaction) may have a stronger influence
on a woman’s experience of SSA than pharmacologic agents. If
this is the case, non-pharmacological interventions may be better
suited for women with psychological, as opposed to physiological
(eg, difficulties with lubrication), arousal concerns. This conclu-
sion is supported by the IMM, which highlights the necessary
integration of psychological variables in the conceptualization of
sexual arousal, which has been historically dominated by biological
or physiological perspectives.

Second, it is possible that a single, in-laboratory dose of a given
drug may not be enough to influence SSA. Indeed, a number of
non-laboratory-based randomized clinical trials assessing phar-
macological interventions for women’s sexual concerns have had
promising effects on a number of sexual variables (for a review,
see Belkin et al88). For example, Davis and colleagues89 con-
ducted a large, 65-site study examining the effects of daily
testosterone on sexual function in pre-menopausal women. Over
the course of the 52-week study, significant improvements in
desire, SSA, orgasm, pleasure, sexual responsiveness, and sexual
self-image were made (see also a study by Fernandes and
colleagues90). Thus, it is possible that, for pharmacological
manipulations, repeated administration may be necessary to see
gains in SSA.

It is notable that activating the sympathetic (sympathetic
nervous system [SNS]) branch of the ANS did not facilitate in-
creases in SSA, whereas autogenic training, which increases
HRV, was associated with improved SSA in women with and
without arousal concerns. In line with the IMM, it seems that
increasing SNS actively acutely via exercise does lead to increases
in VPA, but not in SSA.79,91e94 In general, HRV level provides
important information about the state of the ANS. The SNS and
parasympathetic branches of the ANS act antagonistically to
preserve a dynamic equilibrium of vital functions; this balance
results in the fluctuation of the lengths of time between suc-
cessive heart beats, also known as HRV.95 Higher HRV is
reflective of organized variability, rather than static SNS or
parasympathetic nervous system input, which enables the body
to respond adaptively to environmental demands.96 Given the
association between HRV level and the inhibitory pathways that
are regulated by the parasympathetic branch of the ANS, HRV is
considered an index of emotional regulation.97 Adaptive
emotional regulation is likely relevant to SSA. If a woman is
about to engage in sexual activity alone or with a partner, her
ability to effectively regulate her emotional responses in the
moment will, according to the IMM, at least partially contribute
to the success of the overall experience. Indeed, feeling mentally
turned on during sexual activity is an adaptive response to a
sexual situation.

There are a few limitations of this review that should be
mentioned. First, the studies included in this review were het-
erogeneous in nature. Participants were of a variety of ages and
had varying levels of sexual function and overall physical health
and only a limited number of studies examined the effect of the
manipulation in multiple populations. This is problematic as a
manipulation that failed to increase SSA in one population could
have produced important results in a different population. Sec-
ond, nearly all studies recruited cisgender women who identified
as heterosexual or were in an opposite-sex relationship. Given
that the lesbian, gay, bisexual, and transgender community is
relatively understudied, particularly with regards to sexual arousal
outside of category specificity, this is not unusual. However, this
limits the generalizability of this review. Future research should
aim to incorporate individuals who identify as lesbian, gay,
bisexual, and transgender to broaden our understanding of sexual
arousal. Third, due to language constraints, the authors of this
review only assessed papers that had been written in English and
that had been subjected to peer review. Therefore, language se-
lection may be a possible source of bias, as studies may be more
likely to be published in English when results are significant.

Despite these limitations, the findings of this review offer
insight on potential avenues for future research and treatment
development. The majority of the studies included here used non-
clinical samples; therefore, to build on these findings, future work
should test the interventions that did effectively increase SSA in
women with sexual difficulties. If these interventions do effectively
increase SSA in clinical populations, then researchers can begin to
develop treatment protocols that specifically target SSA.

Even though many of these interventions have yet to be
examined among women with sexual problems, this review has
some important clinical implications. First, though it is unlikely
that classical conditioning paradigms will be used as effective
treatments for sexual difficulties in women, the mechanisms of
conditioning can still be applied to treatment. For women
struggling with low SSA, it is recommended that clinicians advise
patients to refrain from engaging in any sexual activity that is not
pleasurable. Within the classical conditioning framework,
repeatedly engaging in painful or uncomfortable sexual activity
leads to expectations that all future sexual activity will not be
pleasurable. Such a relationship is also suggested by the IPM.
Clinicians should therefore assist patients in rediscovering sexual
Sex Med Rev 2017;-:1e16
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pleasure (eg, through sensate focus or directed masturbation) and
encourage them to only engage in sexual acts when they are
pleasurable, thus strengthening the association between sex and
pleasure. The principles of classical conditioning indicate that
this repeated pairing should then lead patients to expect that
their next sexual experience will be pleasurable, which could
feasibly increase levels of SSA.

The results of studies included in this review, as well as the
IMM and IPM, suggest that treatments designed to increase
attention to sexual cues may be beneficial for women struggling
with low SSA. Several studies found that directing attention to
certain elements of the sexual stimuli, via instructions to focus
only on the sexual aspects of the sexually explicit film,57,72 in-
creases SSA. This supports the growing area of research indicating
that mindfulness,98 which focuses on building non-judgmental
awareness of bodily sensations,99 is a promising treatment for
women’s sexual difficulties.

Corresponding Author: Cindy M. Meston, PhD, Department
of Psychology, University of Texas at Austin, 108 East Dean
Keeton Street, Stop A8000, Austin, TX 78712, USA. Tel: 512-
232-4644; Fax: 512-471-6175; E-mail: meston@psy.utexas.edu

Conflict of Interest: The authors report no conflicts of interest.

Funding: None.

STATEMENT OF AUTHORSHIP

Category 1

(a) Conception and Design
Sex
Ariel B. Handy; Amelia M. Stanton; Cindy M. Meston

(b) Acquisition of Data
Ariel B. Handy

(c) Analysis and Interpretation of Data
Ariel B. Handy; Amelia M. Stanton
Category 2

(a) Drafting the Article

Ariel B. Handy; Amelia M. Stanton
(b) Revising It for Intellectual Content

Cindy M. Meston
Category 3

(a) Final Approval of the Completed Article

Ariel B. Handy; Amelia M. Stanton; Cindy M. Meston
REFERENCES
1. Althof SE, Meston CM, Perelman MA, et al. Opinion paper: on

the diagnosis/classification of sexual arousal concerns in
women. J Sex Med 2017;14:1365-1371.

2. Chivers ML, Seto MC, Lalumière ML, et al. Agreement of self-
reported and genital measures of sexual arousal in men and
women: a meta-analysis. Arch Sex Behav 2010;39:5-56.

3. Parish SJ, Goldstein AT, Goldstein SW, et al. Toward a more
evidence-based nosology and nomenclature for female sexual
dysfunctionsepart II. J Sex Med 2016;13:1888-1906.
Med Rev 2017;-:1e16
4. Janssen E, Everaerd W, Spiering M, et al. Automatic processes
and the appraisal of sexual stimuli: toward an information
processing model of sexual arousal. J Sex Res 2000;37:8-23.

5. Spiering M, Everaerd W, Janssen E. Priming the sexual sys-
tem: implicit versus explicit activation. J Sex Res 2003;
40:134-145.

6. Skakoon-Sparling S, Cramer KM. The impact of sexual arousal
on elements of sexual decision making: sexual self-restraint,
motivational state, and self-control. Can J Hum Sex 2016;
25:119-125.

7. Meston CM, Buss DM. Why humans have sex. Arch Sex
Behav 2007;36:477-507.

8. Basson R. The female sexual response: a different model.
J Sex Marital Ther 2000;26:51-65.

9. Basson R. Women’s sexual dysfunction: revised and expanded
definitions. CMAJ 2005;172:1327-1333.

10. McNulty JK, Wenner CA, Fisher TD. Longitudinal associations
among relationship satisfaction, sexual satisfaction, and
frequency of sex in early marriage. Arch Sex Behav 2016;
45:85-97.

11. Masters W, Johnson V. Human sexual response. 1st ed. Little,
Brown, and Co; 1966.

12. Kaplan HS. Hypoactive sexual desire. J Sex Marital Ther
1979;3:3-9.

13. Sand M, Fisher WA. Women’s endorsement of models of fe-
male sexual response: the nurses’ sexuality study. J Sex Med
2007;4:708-719.

14. Toates F. An integrative theoretical framework for under-
standing sexual motivation, arousal, and behavior. J Sex Res
2009;46:168-193.

15. Handy AB, Meston CM. Interoceptive awareness moderates
the relationship between perceived and physiological genital
arousal in women. J Sex Med 2016;13:1907-1914.

16. Graham CA, Sanders SA, Milhausen RR, et al. Turning on and
turning off: a focus group study of the factors that affect
women’s sexual arousal. Arch Sex Behav 2004;33:527-538.

17. Segraves KB, Segraves RT. Hypoactive sexual desire disorder:
prevalence and comorbidity in 906 subjects. J Sex Marital
Ther 1991;17:55-58.

18. Sarin S, Amsel R, Binik YM. A streetcar named “derousal”? A
psychophysiological examination of the desire-arousal
distinction in sexually functional and dysfunctional women.
J Sex Res 2016;53:711-729.

19. Basson R. Biopsychosocial models of women’s sexual
response: applications to management of “desire disorders.”
Sex Relation Ther 2003;18:107-115.

20. Brotto LA, Basson R, Gorzalka BB. Psychophysiological
assessment in premenopausal sexual arousal disorder. J Sex
Med 2004;1:266-277.

21. Meston CM, Rellini AH, McCall K. The sensitivity of continuous
laboratory measures of physiological and subjective sexual
arousal for diagnosing women with sexual arousal disorder.
J Sex Med 2010;7:938-950.

mailto:meston@psy.utexas.edu
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref1
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref1
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref1
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref2
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref2
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref2
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref3
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref3
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref3
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref3
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref4
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref4
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref4
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref5
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref5
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref5
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref6
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref6
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref6
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref6
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref7
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref7
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref8
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref8
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref9
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref9
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref10
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref10
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref10
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref10
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref11
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref11
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref12
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref12
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref13
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref13
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref13
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref14
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref14
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref14
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref15
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref15
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref15
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref16
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref16
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref16
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref17
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref17
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref17
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref18
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref18
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref18
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref18
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref19
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref19
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref19
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref20
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref20
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref20
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref21
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref21
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref21
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref21


14 Handy et al
22. Hirschfeld RMA. The comorbidity of major depression and
anxiety disorders: recognition and management in primary
care. Prim Care Companion J Clin Psychiatry 2001;33:
244-254.

23. Rosen RC, Brown C, Heiman JR, et al. The Female Sexual
Function Index (FSFI): a multidimensional self-report instru-
ment for the assessment of female sexual function. J Sex
Marital Ther 2000;26:191.

24. Heiman JR, Rowland DL. Affective and physiological sexual
response patterns: the effects of instructions on sexually
functional and dysfunctional men. J Psychosom Res 1983;
27:105-116.

25. Rellini AH, McCall KM, Randall PK, et al. The relationship
between women’s subjective and physiological sexual arousal.
Psychophysiology 2005;42:116-124.

26. Huberman JS, Suschinsky KD, Lalumière ML, et al. Relation-
ship between impression management and three measures of
women’s self-reported sexual arousal. Can J Behav Sci Can
des Sci du Comport 2013;45:259-273.

27. Youn G. Subjective sexual arousal in response to erotica:
Effects of gender, guided fantasy, erotic stimulus, and duration
of exposure. Arch Sex Behav 2006;35:87-97.

28. Laan E, Everaerd W, van Berlo R, et al. Mood and sexual
arousal in women. Behav Res Ther 1995;33:441-443.

29. Graham CA, Janssen E, Sanders SA. Effects of fragrance on
female sexual arousal and mood across the menstrual cycle.
Psychophysiology 2000;37:76-84.

30. Laan E, Everaerd W, van Bellen G, et al. Women’s sexual and
emotional responses to male- and female-produced erotica.
Arch Sex Behav 1994;23:153-169.

31. Landry S, Goncalves MK, Kukkonen TM. Assessing differences
in physiologic subjective response toward male and female
orientated sexually explicit videos in heterosexual individuals.
Can J Hum Sex Gen Libr 2016;25:208-215.

32. Chivers ML. The specificity of women’s sexual response and
its relationship with sexual orientations: a review and ten hy-
potheses. Arch Sex Behav 2017;46:1161-1179.

33. Chivers ML, Timmers AD. Effects of gender and relationship
context in audio narratives on genital and subjective sexual
response in heterosexual women and men. Arch Sex Behav
2012;41:185-197.

34. Suschinsky KD, Lalumière ML. Category-specificity and sexual
concordance: the stability of sex differences in sexual arousal
patterns. Can J Hum Sex 2011;20:93-109.

35. Chivers ML, Roy C, Grimbos T, et al. Specificity of sexual
arousal for sexual activities in men and women with conven-
tional and masochistic sexual interests. Arch Sex Behav 2014;
43:931-940.

36. Brotto LA, Basson R, Smith KB, et al. Mindfulness-based
group therapy for women with provoked vestibulodynia.
Mindfulness 2015;6:417-432.

37. Handy AB, Meston CM. Interoception and awareness of
physiological sexual arousal in women with sexual arousal
disorder. J Sex Marital Ther 2017.
38. Kukkonen TM. Devices and methods to measure female
sexual arousal. Sex Med Rev 2015;3:225-244.

39. Basson R, Brotto LA. Sexual psychophysiology and effects of
sildenafil citrate in estrogenized women with acquired genital
arousal disorder and impaired orgasm: a randomized
controlled trial. BJOG 2003;110:1014-1024.

40. Brom M, Laan E, Everaerd W, et al. The effect of a dopamine
antagonist on conditioning of sexual arousal in women. Psy-
chopharmacology (Berl) 2016;233:1179-1189.

41. Dolder PC, Müller F, Schmid Y, et al. Direct comparison of the
acute subjective, emotional, autonomic, and endocrine effects
of MDMA, methylphenidate, and modafinil in healthy subjects.
Psychopharmacology (Berl) 2017:1-13.

42. George WH, Davis KC, Norris J, et al. Indirect effects of acute
alcohol intoxication on sexual risk-taking: the roles of subjec-
tive and physiological sexual arousal. Arch Sex Behav 2009;
38:498-513.

43. George WH, Davis KC, Heiman JR, et al. Women’s sexual
arousal: effects of high alcohol dosages and self-control in-
structions. Horm Behav 2011;59:730-738.

44. Hackbert L, Heiman JR. Acute dehydroepiandrosterone
(DHEA) effects on sexual arousal in postmenopausal women.
J Womens Health Gend Based Med 2002;11:155-162.

45. Harte CB, Meston CM. The inhibitory effects of nicotine on
physiological sexual arousal in nonsmoking women: results
from a randomized, double-blind, placebo-controlled, cross-
over trial. J Sex Med 2008;5:1184-1197.

46. Heard-Davison A, Heiman JR, Kuffel S. Genital and subjective
measurement of the time course effects of an acute dose of
testosterone vs placebo in postmenopausal women. J Sex
Med 2007;4:209-217.

47. Laan E, van Lunsen RHW, Everaerd W, et al. The enhancement
of vaginal vasocongestion by sildenafil in healthy premeno-
pausal women. J Womens Health Gend Based Med 2002;
11:357-365.

48. Meston CM, Heiman JR. Ephedrine-activated physiological
sexual arousal in women. Arch Gen Psychiatry 1998;
55:652-656.

49. Meston CM, Worcel M. The effects of yohimbine plus L-
arginine glutamate on sexual arousal in postmenopausal
women with sexual arousal disorder. Arch Sex Behav
2002;31:323-332.

50. Schmid Y, Hysek CM, Preller KH, et al. Effects of methyl-
phenidate and MDMA on appraisal of erotic stimuli and
intimate relationships. Eur Neuropsychopharmacol 2015;
25:17-25.

51. Sipski ML, Rosen RC, Alexander CJ, et al. Sildenafil effects on
sexual and cardiovascular responses in women with spinal
cord injury. Urology 2000;55:812-815.

52. Tuiten A, van Honk J, Verbaten R. Can sublingual testosterone
increase subjective and physiological measures of laboratory-
induced sexual arousal? Arch Gen Psychiatry 2002;
59:465-466.

53. Tuiten A, Van Honk J, Koppeschaar H, et al. Time course of
effects of testosterone administration on sexual arousal in
women. Arch Gen Psychiatry 2000;57:149-153.
Sex Med Rev 2017;-:1e16

http://refhub.elsevier.com/S2050-0521(17)30140-3/sref22
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref22
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref22
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref22
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref23
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref23
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref23
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref23
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref24
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref24
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref24
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref24
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref25
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref25
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref25
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref26
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref26
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref26
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref26
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref27
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref27
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref27
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref28
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref28
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref29
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref29
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref29
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref30
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref30
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref30
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref31
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref31
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref31
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref31
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref32
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref32
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref32
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref33
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref33
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref33
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref33
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref34
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref34
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref34
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref35
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref35
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref35
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref35
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref36
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref36
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref36
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref37
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref37
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref37
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref38
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref38
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref39
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref39
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref39
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref39
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref40
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref40
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref40
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref41
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref41
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref41
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref41
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref42
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref42
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref42
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref42
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref43
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref43
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref43
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref44
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref44
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref44
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref45
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref45
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref45
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref45
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref46
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref46
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref46
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref46
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref47
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref47
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref47
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref47
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref48
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref48
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref48
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref49
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref49
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref49
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref49
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref50
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref50
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref50
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref50
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref51
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref51
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref51
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref52
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref52
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref52
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref52
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref53
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref53
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref53


Women’s Sexual Arousal Within the Lab 15
54. Turna B, Apaydin E, Semerci B, et al. Women with low libido:
correlation of decreased androgen levels with female sexual
function index. Int J Impot Res 2005;17:148-153.

55. Alexander MS, Rosen RC, Steinberg S, et al. Sildenafil in
women with sexual arousal disorder following spinal cord
injury. Spinal Cord 2011;49:273-279.

56. Both S, Brauer M, Laan E. Classical conditioning of sexual
response in women: a replication study. J Sex Med 2011;
8:3116-3131.

57. Both S, Laan E, Everaerd W. Focusing “hot” or focusing “cool”:
attentional mechanisms in sexual arousal in men and women.
J Sex Med 2011;8:167-179.

58. Brom M, Laan E, Everaerd W, et al. Extinction and renewal of
conditioned sexual responses. PLoS One 2014;9:e105955.

59. Brom M, Laan E, Everaerd W, et al. Extinction of aversive
classically conditioned human sexual response. J Sex Med
2015;12:916-935.

60. Carvalho J, Gomes AQ, Laja P, et al. Gender differences in
sexual arousal and affective responses to erotica: the effects
of type of film and fantasy instructions. Arch Sex Behav
2013;42:1011-1019.

61. Elliott AN, O’Donohue WT. The effects of anxiety and
distraction on sexual arousal in a nonclinical sample of het-
erosexual women. Arch Sex Behav 1997;26:607-624.

62. Gillath O, Mikulincer M, Birnbaum GE, et al. Does subliminal
exposure to sexual stimuli have the same effects on men and
women? J Sex Res 2007;44:111-121.

63. Kuffel SW, Heiman JR. Effects of depressive symptoms and
experimentally adopted schemas on sexual arousal and affect
in sexually healthy women. Arch Sex Behav 2006;35:163-177.

64. Laan E, Everaerd W, Van Aanhold MT, et al. Performance de-
mand and sexual arousal in women. Behav Res Ther 1993;
31:25-35.

65. Laan E, Everaerd W. Habituation of female sexual arousal to
slides and film. Arch Sex Behav 1995;24:517-541.

66. Letourneau E, O’Donohue WT. Classical conditioning of female
sexual arousal. Arch Sex Behav 1997;26:63-78.

67. McCall KM, Meston CM. The effects of false positive and false
negative physiological feedback on sexual arousal: a compar-
ison of women with or without sexual arousal disorder. Arch
Sex Behav 2007;36:518-530.

68. Messé MR, Geer JH. Voluntary vaginal musculature contrac-
tions as an enhancer of sexual arousal. Arch Sex Behav 1985;
14:13-28.

69. Middleton LS, Kuffel SW, Heiman JR. Effects of experimen-
tally adopted sexual schemas on vaginal response and sub-
jective sexual arousal: a comparison between women with
sexual arousal disorder and sexually healthy women. Arch Sex
Behav 2008;37:950-961.

70. Palace EM, Gorzalka BB. The enhancing effects of anxiety in
sexually dysfunctional and functional women. J Abnorm
Psychol 1990;99:403-411.

71. Salemink E, Van Lankveld JJDM. The effects of increasing
neutral distraction on sexual responding of women with and
without sexual problems. Arch Sex Behav 2006;35:179-190.
Sex Med Rev 2017;-:1e16
72. Sheen J, Koukounas E. The role of absorption in women’s
sexual response to erotica: a cognitive-affective investigation.
J Sex Res 2009;46:358-365.

73. Sipski ML, Rosen RC, Alexander CJ. Physiological parameters
associated with the performance of a distracting task and
genital self-stimulation in women with complete spinal cord
injuries. Arch Phys Med Rehabil 1996;77:419-424.

74. ter Kuile MM, Vigeveno D, Laan E. Preliminary evidence that
acute and chronic daily psychological stress affect sexual
arousal in sexually functional women. Behav Res Ther 2007;
45:2078-2089.

75. ter Kuile MM, Both S, van Uden J. The effects of
experimentally-induced sad and happy mood on sexual arousal
in sexually healthy women. J Sex Med 2010;7:1177-1184.

76. Seal BN, Meston CM.The impact of body awareness on sexual
arousal in women with sexual dysfunction. J Sex Med 2007;
4:990-1000.

77. Brotto LA, Gorzalka BB. Genital and subjective sexual arousal
in postmenopausal women: influence of laboratory-induced
hyperventilation. J Sex Marital Ther 2002;28:39-53.

78. Brotto LA, Klein C, Gorzalka BB. Laboratory-induced
hyperventilation differentiates female sexual arousal disorder
subtypes. Arch Sex Behav 2009;38:463-475.

79. Lorenz TA, Meston CM. Acute exercise improves physical
sexual arousal in women taking antidepressants. Ann Behav
Med 2012;43:352-361.

80. Hamilton LD, Fogle EA, Meston CM. The roles of testosterone
and alpha-amylase in exercise-induced sexual arousal in
women. J Sex Med 2008;5:845-853.

81. Dove NL, Wiederman MW. Cognitive distraction and women’s
sexual functioning. J Sex Marital Ther 2000;26:67-78.

82. Stanton A, Meston C. A single session of autogenic training
increases acute subjective and physiological sexual arousal
in sexually functional women. J Sex Marital Ther 2017;
43:601-617.

83. Stetter F, Kupper S. Autogenic training: a meta-analysis of
clinical outcome studies. Appl Psychophysiol Biofeedback
2002;27:45-98.

84. Mishima N, Kubota S, Nagata S. Psychophysiological corre-
lates of relaxation induced by standard autogenic training.
Psychother Psychosom 1999;68:207-213.

85. Miu AC, Heilman RM, Miclea M. Reduced heart rate variability
and vagal tone in anxiety: trait versus state, and the effects of
autogenic training. Auton Neurosci 2009;145:99-103.

86. Stanton AM, Lorenz TA, Pulverman CS, et al. Heart rate
variability: a risk factor for female sexual dysfunction. Appl
Psychophysiol Biofeedback 2015;40:229-237.

87. Stanton AM, Hixon JG, Nichols LM, et al. One session of
autogenic training increases acute subjective sexual arousal in
pre-menopausal women with sexual arousal problems. J Sex
Med 2018;15:64-76.

88. Belkin ZR, Krapf JM, Goldstein AT. Drugs in early clinical
development for the treatment of female sexual dysfunction.
Expert Opin Investig Drugs 2015;24:159-167.

http://refhub.elsevier.com/S2050-0521(17)30140-3/sref54
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref54
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref54
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref55
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref55
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref55
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref56
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref56
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref56
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref57
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref57
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref57
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref58
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref58
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref59
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref59
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref59
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref60
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref60
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref60
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref60
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref61
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref61
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref61
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref62
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref62
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref62
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref63
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref63
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref63
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref64
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref64
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref64
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref65
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref65
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref66
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref66
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref67
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref67
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref67
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref67
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref68
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref68
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref68
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref69
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref69
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref69
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref69
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref69
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref70
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref70
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref70
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref71
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref71
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref71
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref72
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref72
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref72
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref73
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref73
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref73
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref73
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref74
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref74
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref74
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref74
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref75
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref75
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref75
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref76
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref76
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref76
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref77
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref77
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref77
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref78
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref78
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref78
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref79
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref79
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref79
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref80
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref80
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref80
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref81
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref81
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref82
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref82
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref82
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref82
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref83
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref83
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref83
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref84
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref84
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref84
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref85
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref85
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref85
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref86
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref86
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref86
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref87
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref87
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref87
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref87
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref88
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref88
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref88


16 Handy et al
89. Davis SR, Moreau M, Kroll R, et al. Testosterone for low libido

in postmenopausal women not taking estrogen. N Engl J Med

2008;359:2005-2017.

90. Fernandes T, Costa-Paiva LH, Pinto-Neto AM. Efficacy of

vaginally applied estrogen, testosterone, or polyacrylic acid on

sexual function in postmenopausal women: a randomized

controlled trial. J Sex Med 2014;11:1262-1270.

91. Lorenz TA, Meston CM. Exercise improves sexual function in

women taking antidepressants: results from a randomized

crossover trial. Depress Anxiety 2014;31:188-195.

92. Meston CM, Gorzalka BB. Differential effects of sympathetic

activation on sexual arousal in sexually dysfunctional and

functional women. J Abnorm Psychol 1996;105:582-591.

93. Meston CM, Gorzalka BB. The effects of immediate, delayed,

and residual sympathetic activation on sexual arousal in

women. Behav Res Ther 1996;34:143-148.
94. Meston CM, Gorzalka BB. The effects of sympathetic activa-
tion on physiological and subjective sexual arousal in women.
Behav Res Ther 1995;33:651-664.

95. Xhyheri B, Manfrini O, Mazzolini M, et al. Heart rate variability
today. Prog Cardiovasc Dis 2012;55:321-331.

96. Thayer JF, Yamamoto SS, Brosschot JF. The relationship of
autonomic imbalance, heart rate variability and cardiovascular
disease risk factors. Int J Cardiol 2010;141:122-131.

97. Williams DP, Cash C, Rankin C, et al. Resting heart rate
variability predicts self-reported difficulties in emotion regu-
lation: a focus on different facets of emotion regulation. Front
Psychol 2015;6:261.

98. Arora N, Brotto LA. How does paying attention improve sexual
functioning in women? a review of mechanisms. Sex Med Rev
2017;5:266-274.

99. Bishop SR, Lau M, Shapiro S, et al. Mindfulness: a proposed
operational definition. Clin Psychol Sci Pract 2004;11:
230-241.
Sex Med Rev 2017;-:1e16

http://refhub.elsevier.com/S2050-0521(17)30140-3/sref89
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref89
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref89
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref90
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref90
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref90
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref90
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref91
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref91
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref91
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref92
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref92
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref92
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref93
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref93
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref93
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref94
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref94
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref94
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref95
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref95
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref96
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref96
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref96
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref97
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref97
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref97
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref97
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref98
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref98
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref98
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref99
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref99
http://refhub.elsevier.com/S2050-0521(17)30140-3/sref99

	Understanding Women's Subjective Sexual Arousal Within the Laboratory: Definition, Measurement, and Manipulation
	Defining subjective sexual arousal
	Models of sexual arousal and response
	The overlap of SSA and sexual desire
	Measuring SSA in the laboratory
	Psychometrics
	Stimuli Content and Modality Effects

	The relationship between SSA and physiological sexual arousal
	An overview of laboratory-based studies manipulating SSA
	Pharmacological Studies

	Cognitive studies
	ANS-based studies
	Conclusion
	Statement of authorship
	References


