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A B S T R A C T

Introduction. Most pharmacological treatments that are currently being developed for women with sexual arousal
disorder are aimed at remedying a vasculogenic deficit.
Aim. This study investigated whether pre- and postmenopausal women with sexual arousal disorder are less
genitally responsive to visual sexual stimuli than pre- and postmenopausal women without sexual problems.
Method. Twenty-nine medically healthy women with sexual arousal disorder (15 premenopausal and 14 postmeno-
pausal), diagnosed using the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) criteria,
and 30 age-matched women without sexual problems (16 premenopausal and 14 postmenopausal) were shown sexual
stimuli depicting cunnilingus and intercourse.
Main Outcome Measure. Genital arousal was assessed as vaginal pulse amplitude (VPA) using vaginal photopl-
ethysmography.
Results. Results showed no significant differences between the two groups in mean and maximum VPA, nor in
latency of VPA response.
Conclusion. Women with sexual arousal disorder diagnosed according to DSM-IV criteria were not less genitally
responsive to visual sexual stimuli than women without such problems. These findings are in line with previous
studies. The sexual problems these women report are clearly not related to their potential to become genitally
aroused. We argue that the DSM-IV criteria for sexual arousal disorder are in need of revision. In medically healthy
women, impaired genital responsiveness is not a valid diagnostic criterion. Laan E, van Driel EM, and van Lunsen
RHW. Genital responsiveness in healthy women with and without sexual arousal disorder. J Sex Med
2008;5:1424–1435.
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Introduction

M ost pharmacological treatments that are
currently being developed for women with

sexual arousal disorder are based on the idea that
the ability of the sexual response system to
respond to sexual stimuli is impaired, resulting in
reduced vasocongestion and lubrication of the
genitals. Many pharmaceutical companies seem
to be specifically aiming for medications to
remedy a vasculogenic deficit. The view that
organic etiology underlies many women’s sexual
arousal difficulties is increasingly heard [1–3] and
may be regarded in the context of the current

search for effective treatments for female sexual
dysfunction [4,5].

However, it has not been established that
women with arousal disorder have impaired physi-
ology. A first step would be to confirm that women
with sexual arousal disorder are less genitally
responsive to sexual stimuli than women without
sexual problems. Visual sexual stimulation has
proven to be the most effective nontactile means of
sexual stimulation in women without sexual prob-
lems.[6] It is, however, only rarely used in diag-
nostic screening of women with sexual arousal
disorder. Of note, the absence of an increase in
genital arousal to sexual stimulation is no proof for
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organicity, because such an absence could also be a
consequence of lack of adequate sexual stimulation
or various forms of (psychological) inhibition that
render sexual stimulation ineffective even if it
would be, in principle, adequate. It is clear,
however, that in women with sexual arousal disor-
der organic etiology is almost certainly irrelevant
when it is demonstrated that sexual stimulation
results in a significant increase in vaginal vasocon-
gestion, and/or does not differ from that of women
without sexual problems.

The currently most sensitive, specific, and reli-
able measure of vaginal vasocongestion is vaginal
pulse amplitude (VPA) using vaginal photopl-
ethysmography [7,8]. VPA fluctuations reflect
phasic changes in the blood content of the illumi-
nated vaginal capillary bed of the vaginal wall at
each heartbeat, with greater amplitudes indicating
increased vasoengorgement. To date, a number of
studies using this measure compared premeno-
pausal women with and without sexual problems.
Wouda et al. and Brauer et al. found that women
with and without dyspareunia responded with
equal VPA increases to visual sexual stimuli [9,10].
Meston and Gorzalka found no differences in VPA
between a group of 12 women with hypoactive
sexual desire, a group of 12 anorgasmic women,
and a control group of 12 women [11]. Similarly,
Morokoff and Heiman failed to find differences in
VPA between 11 women with sexual arousal dis-
orders who presented for sex therapy and a control
group of 11 women [12]. More recently, Rellini
and Meston failed to find a difference in VPA
between women who no longer met Diagnostic
and Statistical Manual of Mental Disorders, 4th
Edition (DSM-IV) criteria for female sexual
arousal disorder (FSAD) after treatment with sex
therapy, placebo, or gingko biloba and women
who still met FSAD criteria after treatment [13].
Salemink and van Lankveld found no differences
in genital response between women with and
without sexual dysfunction. [14] Finally, Brotto
and colleagues found that only women fitting the
new definition of genital arousal disorder [15]
showed evidence of impaired genital response,
whereas women with subjective or combined
sexual arousal complaints did not differ from a
control group [16].

These findings suggest that genital responsive-
ness may not play an important role in women’s
sexual problems. However, the number of studies
is limited, and they have small sample sizes. More-
over, the nature of the sexual complaints differed
across studies, subjects were not always diagnosed

in accordance with standard diagnostic criteria,
and it was not always clear whether control sub-
jects were free from sexual complaints. Differences
in sexual stimuli, data reduction, and analyses
between studies also add to the difficulty of com-
paring results.

In the present study we compared VPA and
subjective sexual arousal during visual sexual
stimulation of women with and without acquired
sexual arousal disorder. All women in the sexual
arousal disorder group required a diagnosis of
strongly impaired or absent genital (lubrication/
swelling) response despite adequate sexual stimu-
lation. As in DSM-IV persistent lack of a
subjective sense of sexual excitement or pleasure
during sex was not a sufficient criterion [17].
Women with an identified somatic condition were
excluded because DSM-IV would require that
these women be given the diagnosis “sexual dys-
function due to a general medical condition.”
According to Park et al., postmenopausal women
with sexual complaints who are not on estrogen
replacement therapy are particularly vulnerable to
what they call a vasculogenic sexual dysfunction,
which would be the direct cause of impaired
genital responsiveness [2,18]. To test this assump-
tion, both premenopausal women and postmeno-
pausal women not on estrogen therapy were
included in this study. We hypothesized that both
pre- and postmenopausal women with sexual
arousal disorder (the FSAD group) would exhibit
lower VPA increases to visual sexual stimuli than
the pre- and postmenopausal women without
sexual problems (the non-FSAD group). To inves-
tigate the possibility that the FSAD group
responds to visual sexual stimuli more slowly than
the non-FSAD group, latency of VPA response
was inspected as well. In postmenopausal partici-
pants blood hormone levels were assessed for two
reasons: first, to confirm postmenopausal status;
and second, to control for possible interactions
between sex hormones and genital responsiveness.
For instance, differences in VPA response between
groups might be due to androgen-dependent
arousability or to a “vasculogenic sexual dysfunc-
tion” (cf. Park et al.) rather than FSAD per se.

This study represents data from the nonactive
drug study period of a double-blind, randomized,
placebo-controlled two-way crossover study of an
investigational drug for women with sexual arousal
disorder. The group of women without sexual
problems had one single-open, nondrug study
period. These women were not dosed and were
therefore a reference group rather than a control
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group. The active treatment–placebo comparison
has not yet been published. This article reports on
the difference in genital response during visual
sexual stimuli relative to baseline between the
single nondrug study period of the non-FSAD
group and the placebo study period of the FSAD
group (which was the first experimental session for
half of the subjects and the second experimental
session for the other half).

Methods

Participants
Recruitment
Medically healthy women with intact uterus and
ovaries in a steady heterosexual relationship of at
least 6 months in duration were recruited from the
general community through newspaper advertise-
ments. FSAD and non-FSAD participants were
matched on age (�5 years) and menopausal status.
Premenopausal women were between 21 and
45 years old and all used an estrogen-containing
contraceptive for at least 6 months prior to enroll-
ment. Postmenopausal women were between 40
and 70 years of age with their last menstrual period
at least 12 months prior to enrollment; and levels
of follicle stimulating hormone (FSH) and 17b-
estradiol within the normal postmenopausal range
(FSH > 35 IU/L; 17b-estradiol � 0.23 nmol/L).
Women were excluded if they were pregnant or
lactating; had received any (topical or systemic)
type of hormone treatment (other than oral con-
traception) or experimental medication in the
6 months prior to enrollment; had undergone
surgery in the vagina; and had received any type
of treatment for a psychiatric disorder within
12 months prior to enrollment.

Initial screening occurred during the first tele-
phone contact in which the experimental pro-
cedures and privacy policies were also briefly
explained. Eligible and interested women were
invited for further medical and sexological screen-
ing, where written informed consent was obtained.

The study was approved by the Medical Ethics
Committee of the Academic Medical Center and
the Institutional Review Board of the Department
of Psychology, University of Amsterdam. FSAD
participants were paid a compensatory fee of
€ 230, non-FSAD participants were paid half of
this amount.

Medical Screening
All potential participants underwent a complete
medical and gynecological screening including a

cervical smear and vaginal atrophy assessment at
the Academic Medical Center [19]. Premeno-
pausal women with vaginal atrophy and women
with pelvic inflammatory disease or vaginal infec-
tion were excluded. In postmenopausal women
venous blood samples were taken to confirm post-
menopausal status and to assess blood hormone
levels.

Sexological Screening
An extensive semistructured interview was con-
ducted by an experienced psychologist–sexologist
to rule out psychopathology and a history of mul-
tiple trauma, and to assess for sexual arousal dis-
order using DSM-IV criteria. For the FSAD
group, the sexual arousal disorder had to be the
primary sexual problem, including absent or
strongly impaired genital arousal response (i.e.,
partial or total lack of vaginal lubrication and
vaginal dryness during sexual activity). Occasional
or delayed orgasm was no reason for exclusion,
provided that a sexual arousal disorder was deemed
to have caused the orgasm difficulties. Women
with primary anorgasmia were excluded because it
cannot be ruled out that the problem is due to a
lack of, or unfamiliarity with, adequate sexual
stimulation. Women with hypoactive sexual desire
disorder were included only if a sexual arousal
disorder preceded the desire disorder. Women
with superficial dyspareunia without concomitant
gynaecological problems were included if the pain
was due to vaginal dryness resulting from a sexual
arousal disorder. Women were excluded if the
sexual arousal disorder began within 6 months
prior to enrollment; was situational—the result of
relationship problems, sexual dysfunction of the
partner, or lack of adequate sexual stimulation.
Non-FSAD participants had to be free from any
sexual dysfunction.

Measures and Materials

Psychophysiological Assessment
Stimulus Materials
Neutral and sexual video excerpts with sounds
were used. The neutral video excerpt was taken
from Planet Earth (parts 1 and 2), a geographic
documentary about the origin of the universe. The
15 minute sexual video excerpt consisted of two
erotic scenes taken from erotic videos known to
significantly increase vaginal vasocongestion and
subjective sexual arousal, depicting foreplay, cun-
nilingus, and intercourse (Urban Heat and The
Bridal Shower by Candida Royalle) [20]. To avoid
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habituation resulting from repeated exposure to
the same sexual stimulus, two versions of the erotic
videos were made. Randomization of the two ver-
sions and medication (active or placebo) was done
by the statistics department of the sponsor and was
disclosed after data collection was completed. The
FSAD group was randomly assigned to one of
four possible video/medication conditions. The
non-FSAD group was randomly assigned to one
of two video conditions.

VPA
VPA was measured using a vaginal photoplethys-
mograph developed by Bert Molenkamp
(Technical Support, Department of Psychology,
University of Amsterdam) based on instruments
initially developed by Sintchak and Geer [21].
The light source (3 mm light-emitting diode
[Agilent Technologies HLMP-NH04, Santa
Clara, CA, USA], l = 620 nm) and optical sensor
(Texas Instruments TSL250; Dallas, TX, USA)
were produced in batches of 100, resulting in each
photoplethysmograph used in this study having
nearly equal electronic characteristics. A signal-
conditioning amplifier (Technical Support Group,
Department of Psychology, University of Amster-
dam, the Netherlands) separated the VPA from the
direct current component using a 12-dB/octave,
0.7-Hz filter. Additional filtering for VPA was a
24-dB/octave, 0.4-Hz high-pass filter. The VPA
signal was digitalized at 100 Hz with a Keithley
KPCI3107 A/D converter (Keithley Instruments,
Cleveland, OH, USA), running on a Win-
dows 2000 system. Depth of the probe and orien-
tation of the light source were controlled by a
device (a 9 ¥ 2-cm US Food and Drug Adminis-
tration [FDA]-approved perspex plate; ODV
Rubber en kunststoffen, Zaandam, the Nether-
lands) attached to the cable within 5 cm of the
optical sensor. Participants were instructed to
insert the probe until the plate touched their labia.
The probe and plate were sterilized in a solution
of Cidex-activated glutaraldehyde (Cidex OPA;
Johnson and Johnson, Amersfoort, the Nether-
lands) between uses.

Sexual Feelings and Affect
Prior to and immediately after the sexual video
participants filled out a 37-item questionnaire
measuring sexual feelings and affect during sexual
stimulation, consisting of five scales: sexual
arousal (Cronbach’s alpha = 0.87); genital sensa-
tions (Cronbach’s alpha = 0.96); sensuality (Cron-
bach’s alpha = 0.73); positive affect (Cronbach’s
alpha = 0.93); and negative affect (Cronbach’s

alpha = 0.65) [12]. Each question was preceded
by “During the video, I felt: . . .” after which a
positive, negative, physical, or sexual experience
was described—for instance, pleasant, worried,
genital pulsing or throbbing, and sexually
aroused. The items were measured on a 1 (not at
all) to 7 (intensely) scale.

Sexual Lubrication Estimate
At the end of the psychophysiological assessment
the participant was asked to estimate vaginal lubri-
cation on a 10-point scale from 1 (no lubrication)
to 10 (fully lubricated vagina).

Other Measures
Hormones
In addition to FSH and 17b-estradiol, luteinizing
hormone, total testosterone (total T), and sex
hormone binding globuline (SHBG) concentra-
tions were assessed by radioimmunassay. Total T
and SHBG were used to calculate free androgen
index (FAI): FAI = total T/SHBG ¥ 100.

Vaginal Atrophy Index (VAI)
VAI was obtained following Leiblum et al. on the
basis of the six criteria measured on a 1 (not prob-
lematic) to 3 (very problematic) scale: (i) perineal
skin elasticity; (ii) presence of pubic hair; (iii) con-
dition of labia; (iv) width of introitus (during pelvic
floor relaxation); (v) vaginal lining; and (vi) vaginal
depth [19]. Scores were summated with higher
scores (range 6–18) indicating more vaginal
atrophy. This measure was found to reliably dis-
criminate between pre- and postmenopausal
women and was related to estrogen levels in post-
menopausal women [22,23].

Sexual Function
At the end of the sexological screening participants
filled out the sexual function questionnaire version
1 (SFQ-V1) [24]. This questionnaire consists of
31 items, of which 25 deal with the phases of the
sexual response cycle and six items address emo-
tional issues, relationship, and sexual satisfaction.
It consists of 7 scales: desire (six items, range
5–31); arousal-sensation (four items, range 4–20);
arousal-lubrication (two items, range 2–10);
orgasm (three items, range 3–15); enjoyment (six
items, range 6–30); pain (three items, range 2–15);
and worries about feelings of partner (two items,
range 2–10), with lower scores indicating worse
sexual function. The SFQ has excellent internal
consistency, moderate to good reliability, and
excellent discriminant validity and sensitivity [24].
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Procedure

Participants underwent a familiarization visit in
which neutral and sexual videos were shown and
VPA was recorded to get acquainted with the
experimental procedures and make a well-informed
decision regarding participation. The psychophysi-
ological test session followed several days later. For
the FSAD group, who underwent two assessments,
the second one was held at least 4 weeks after the
first, followed by a medical follow-up a week later.
In each test session, participants inserted the pho-
toplethysmograph in private after which baseline
levels of sexual feelings and affect were collected.
VPA recording was started 15 minutes prior to
placebo dosing in the FSAD group for adapta-
tion (10 minutes) and baseline measurement
(5 minutes), during which the neutral video was
shown. After placebo intake by the FSAD group,
participants watched another 60 minutes of neutral
video, followed by 15 minutes of sexual video, and
another 15 minutes of neutral video. Immediately
after sexual video viewing, women filled out the
sexual feelings and affect questionnaire. All women
were tested individually by a female experimenter.

Data Reduction and Analysis

VPA was sampled during the entire 1-hour and
45-minute recording period. Data were entered
into a computer program developed at the Depart-
ment of Psychology [8]. After artifact deletion,
peak-to-trough amplitude was calculated for each
remaining pulse, and averaged over 30-second
epochs. For all VPA analyses differences relative to
mean baseline were used. A mean VPA score
(VPAmean) for the 15 minutes of sexual video
exposure minus each participant’s mean baseline
was calculated, as well as a maximum VPA score
consisting of the highest 30-second epoch minus
baseline (VPAmax). All dependent variables were
submitted to 2 (group) ¥ 2 (menopausal status)
anova. Eta-square (h2) was calculated as a measure
of effect size for the analyses involving group and
menopausal status effects. Bonferroni–Holmes
alpha adjustment for multiple univariate tests was
applied. To inspect possible differences in latency of
VPA response, the 30-second VPA epochs minus
each participant’s mean baseline were submitted to
a 2 (group) ¥ 2 (menopausal status) ¥ 28 (latency)
repeated measures analysis. Because one sexual
video was slightly shorter than the other, there
were missing values in the last two 30-second
VPA epochs. Therefore, the group ¥ menopausal
status ¥ latency repeated measures analysis was

done using 28 instead of 30 30-second epochs. To
inspect differences in participant groups’ character-
istics one-way anova and chi-squared tests were
used. Pearson’s product–moment correlations
were calculated to investigate relationships
between VPA, hormones, vaginal atrophy, and sub-
jective indices of sexual arousal and affect. Only
medium-size correlations of r � 0.30 are reported.

Results

Participants
Our goal was to have 16 participants per group. Of
the 440 women who responded to the advertise-
ments, 108 women (24.5%) seemed eligible during
the first telephone interview and were screened in
person. Of the 29 premenopausal women with
sexual arousal disorder 18 (62%) were eligible to
participate. Two withdrew for having a cold and
lack of time. Of the 36 postmenopausal women
with sexual arousal disorder 15 (42%) were eligible.
Twenty premenopausal women without sexual
problems were screened and 17 (85%) were eli-
gible. One participant was subsequently excluded
for redundancy. Of the 23 postmenopausal women
without sexual problems 16 women (70%) were
included.

None of the women withdrew during the study,
but four women’s data were excluded. One pre-
menopausal woman in the FSAD group met a new
sexual partner halfway through the study and no
longer met the criteria for sexual arousal disorder.
VPA data of three women could not be used: there
were technical problems with one postmenopausal
participant in the non-FSAD group; another par-
ticipant in the same group had high subjective
sexual arousal scores at pretest; and a postmeno-
pausal woman in the FSAD group had an extremely
deviant VPA response (no increase during the
sexual video but a strong increase during the next
15 minutes of neutral video). For the 59 partici-
pants data were complete. Of the women with
FSAD 15 were premenopausal with a mean age of
31.47 years (standard deviation [SD] = 7.13, range
22–42), and 14 were postmenopausal with a mean
age of 55.21 years (SD = 5.39, range 48–66). Of the
women without sexual problems 16 were premeno-
pausal with a mean age of 30.69 years (SD = 6.83,
range 21–41) and 14 were postmenopausal with a
mean age of 57.64 years (SD = 5.43, range 49–64).
All but two postmenopausal women in the
FSAD group had seen erotic materials prior to the
study.
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Sexual Function
Semistructured Interview
During the semistructured interview, women with
FSAD reported less sexual experience, activity, and
response than the women without sexual problems
(see Table 1).

SFQ
Two women from the FSAD group failed to
complete the SFQ, as a result of which these
data pertain to 27 FSAD women and 30 non-
FSAD women. A main effect of group
(mult F[8,46] = 30.42, P < 0.001), menopausal
status (mult F(8,46) = 2.33, P < 0.05), and a
group ¥ menopausal status interaction were found
(mult F(8,46) = 3.59, P < 0.01). The FSAD group
scored lower than the non-FSAD group on all
scales of the SFQ (all P < 0.0005), which corrobo-
rates the classification of participants based on the
semistructured interview. The scores of the non-
FSAD and FSAD groups are very similar to the
nonclinical (N = 201) and clinical (N = 781) groups
of Quirk et al. [24]. The FSAD-group reported
less sexual desire (mean � SD, h2, 14.26 � 4.59
vs. 23.40�4.20, h2 = 0.52), less arousal-sensation
(6.78 � 2.78 vs. 14.77 � 3.52, h2 = 0.61), less
arousal-lubrication (3.70 � 1.41 vs. 7.83 � 1.44,
h2 = 0.68), more problems with orgasm

(4.74 � 4.00 vs. 11.90 � 1.97, h2 = 0.58), more
pain (10.41 � 4.38 vs. 14.57 � 1.44, h2 = 0.31),
less enjoyment (14.44 � 4.50 vs. 24.50 � 2.52,
h2 = 0.68), and more worries about feelings of the
partner (8.48 � 1.65 vs. 9.80 � 0.55, h2 = 0.23)
than the non-FSAD women. The postmenopausal
women reported less sexual desire (17.56 � 6.51 vs.
20.43 � 5.95, h2 = 0.08), less arousal-sensation
(9.89 � 4.98 vs. 11.97 � 5.17, h2 = 0.05), less
arousal-lubrication (5.44 � 2.56 vs. 8.06 � 1.48,
h2 = 0.03), and less enjoyment (18.44 � 7.09 vs.
20.90 � 5.09, h2 = 0.05) than the premenopausal
women. The interaction effect was significant for
pain (F[1,53] = 5.26, P < 0.05) and enjoyment
(F[1,53] = 6.10, P < 0.05). Follow-up tests revealed
that the premenopausal women in the FSAD group
did not report more pain than the postmenopausal
women in the same group (P > 0.10, h2 = 0.08),
but they did report more enjoyment (P < 0.05,
h2 = 0.19). Pre- and postmenopausal women in
the non-FSAD group did not differ in pain and
enjoyment.

Hormones
The last menstruation of postmenopausal women
in the FSAD group occurred on average 5.21 years
ago (SD = 3.45) and 7.13 years ago (SD = 5.12,

Table 1 Mean sexual experience, activity, and responsiveness (�standard deviation) in the FSAD group and the
non-FSAD group as reported during the semi-structured interview at screening

FSAD group (N = 29) Non-FSAD group (N = 30) P

Duration of current relationship (years) 15.48 (13.82) 9.31 (12.84) ns
Number of long-term relationships 2.11 (1.59) 2.79 (1.57) ns
Parity (median [min–max]) 1 [0–4] 1 [0–4] ns
Past sexual experience

Sexarche* (year) 19.66 (4.77) 17.03 (2.04) 0.008
Number of sex partners (genital contact) 6.69 (6.47) 13.79 (16.54) 0.036
Number of sex partners (coitus) 5.83 (6.31) 10.74 (11.21) 0.046
Experience with masturbation, % (N) 75.9 (22) 93.3 (28) ns
Experience with coitus, % (N) 100 (29) 100 (30) ns

Sexual activity in the past 3 months
Masturbation, % (N) 48.3 (14) 80.0 (24) 0.01
Frequency of masturbation (month) 0.54 (1.19) 3.12 (5.81) 0.05
Frequency of sexual contact (month) 4.18 (3.69) 11.54 (7.14) 0.001
Coitus, % (N) 100 (29) 100 (30) ns
Frequency of coitus (month) 3.58 (3.12) 10.88 (4.45) 0.001
Duration of foreplay (minutes) 21.63 (20.67) 23.62 (32.12) ns
Duration of coitus (minutes) 8.30 (6.16) 23.89 (28.49) 0.01
Self-initiated �25% of events, % (N) 24.0 (7) 80.0 (24) 0.001

Sexual responsiveness, % (N)
Never aroused during partner sex 20.7 (6) 0.0 (0) 0.01
Never genitally aroused during partner sex 48.3 (14) 0.0 (0) 0.001
Never vaginally lubricated during partner sex 41.4 (12) 0.0 (0) 0.001
Never orgasmic during masturbation 30.0 (9) 0.0 (0) 0.003
Never orgasmic during partner sex 44.8 (13) 0.0 (0) 0.001

*Age of intercourse debut.
Chi-squared tests were used for testing differences in percentages; the other differences were tested using F-tests.
FSAD = female sexual arousal disorder; ns = not significant.
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P > 0.20) in the non-FSAD group. There were no
differences between the postmenopausal FSAD
and non-FSAD groups in any of the hormones
that were assessed (mean h2 = 0.08, 95% CI =
–0.05–0.13).

Vaginal Atrophy
Postmenopausal women had significantly more
vaginal atrophy as assessed with the VAI
(10.68 � 0.34) than premenopausal women
([7.55 � 0.21], F = 65.30, df = 1, 55, P < 0.0005,
h2 = 0.53), irrespective of sexual function
(h2 = 0.02). According to the range of possible
scores (6–18) average vaginal atrophy in the post-
menopausal women was moderate.

Psychophysiological Assessment
VPA
VPA during the first 5-minute baseline prior to
visual sexual stimulation was significantly lower in
the postmenopausal women (0.86 mV � 0.55) than
in the premenopausal women ([1.54 mV � 0.88],
F = 12.27, df = 1, 55, P < 0.001, h2 = 0.18), irre-
spective of sexual function (h2 = 0.01).

There was no main effect of group for either
VPAmean (P = 0.73, h2 = 0.002) or VPAmax
(P = 0.61, h2 = 0.004) as shown in Figure 1. For
VPAmax a main effect of menopausal status was
found (F = 5.38, df = 1, 55, P < 0.025, h2 = 0.09).
The average increase in VPAmax relative to base-

line was smaller in postmenopausal women
(1.95 mV � 1.03) than in premenopausal women
(2.96 mV � 2.03) as seen in Figure 1.

The latency ¥ group interaction was not signifi-
cant (P = 0.85, h2 = 0.007), indicating that VPA
response increased at a similar rate in the FSAD
and non-FSAD groups.1

Sexual Feelings and Affect
Main effects of group were found for all five scales.
The FSAD group scored lower than the non-FSAD
group on the scales on sexual arousal (3.37 � 1.21
vs.4.63 � 1.05; F = 18.42, df = 1, 55, P < 0.0005,
h2 = 0.23); genital sensations (3.18 � 1.37 vs.
4.69 � 1.17; F = 20.51, df = 1, 55, P < 0.0005,
h2 = 0.26); sensuality (2.93 � 1.16 vs. 3.77 � 1.07;
F = 7.89, df = 1, 55, P < 0.01, h2 = 0.13); and posi-
tive affect (3.24 � 1.34 vs. 4.66 � 1.19; F = 17.65,
df = 1, 55, P < 0.0005, h2 = 0.24)—though higher
on negative affect (1.34 � 0.49 vs. 1.13 � 0.26;
F = 4.11, df = 1, 55, P < 0.05, h2 = 0.07). Neither a
significant main effect of menopausal status nor a
significant group ¥ menopausal status interaction
was found.

Sexual Lubrication Estimate
The FSAD group reported significantly less vagi-
nal lubrication after sexual stimulation than the
non-FSAD group (4.64 � 0.38 vs. 6.15 � 0.35;
F = 8.28, df = 1, 55, P < 0.01, h2 = 0.13), irrespec-
tive of menopausal status (h2 = 0.003).

Correlations of Vaginal Atrophy with Hormones,VPA,
and Sexual Lubrication Estimate
Of all the hormones measured in postmenopausal
women only 17b-estradiol was meaningfully
related (r � 0.30) to vaginal atrophy (r = –0.31).
Of the VPA measures only VPA during baseline,
prior to sexual stimulation, was related to vaginal
atrophy (r = –0.30). There was no relationship
between vaginal atrophy and variables related to
sexual arousal, such as mean and maximum VPA,
and sexual lubrication.

Correlations of VPA with Sexual Feelings and
Affect Scales
Mean and maximum VPA were meaningfully
related to genital sensations in the non-FSAD
group (both r = 0.34). In the FSAD group no
meaningful correlations between VPA and sub-
jective measures of sexual arousal were found.
There was, however, a weak relationship between

1A linear random effects analysis yielded the exact same
results.
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VPAmean and VPAmax and negative affect in this
group (both r = 0.21).

Not all the items of the sexual feelings and affect-
questionnaire loaded on the five scales. Therefore,
correlations between the VPA variables and indi-
vidual items were calculated. A similar pattern
emerged. In the non-FSAD group VPA was
related to “physically sexually aroused” (rVPAm-
ean = 0.33, rVPAmax = 0.31), to “any physical
reaction” (rVPAmean = 0.39, rVPAmax = 0.37), to
“genital pulsing or throbbing” (rVPAmean = 0.31,
rVPAmax = 0.36), and to “genital wetness or lubri-
cation” (rVPAmean = 0.36, rVPAmax = 0.35). In
contrast, in the FSAD group VPA was related to
“anxious” (rVPAmean = 0.44, rVPAmax = 0.42),
“worried” (both r = 0.48), and “disgusted”
(rVPAmean = 0.38, rVPAmax = 0.35).

Discussion

There is no evidence of impaired genital respon-
siveness in this medically healthy group of women
with acquired sexual arousal disorder. These
women responded with an increase in vaginal
vasocongestion to visual sexual stimuli that did not
differ from that of age- and menopausal status-
matched women without sexual problems. In addi-
tion, these women’s VPA response did not occur at
a slower rate. The women with sexual arousal dis-
order were carefully diagnosed, using strict and
unambiguous criteria of impaired genital respon-
siveness, while in a similarly careful way the com-
parison group of women were determined not to
have any sexual dysfunction. These group differ-
ences were corroborated by the SFQ [24]. It seems
plausible that with respect to sexual function, these
groups were more homogeneous and differences
between groups were greater than was the case in
comparable studies [10–16]. Despite that, this
study again failed to find differences in vaginal
vasocongestion between women with and without
sexual arousal disorder.

Could VPA be an insensitive measure of genital
arousal? This explanation is unlikely for several
reasons. First, there was a clear difference in VPA
between pre- and postmenopausal women at base-
line, a finding that corresponds with differences
in vaginal atrophy and estradiol levels, similar to
an earlier study [23]. Apparently, in nonsexually
aroused women, VPA discriminates well between a
moderately and nonatrophied vaginal wall. Second,
the increase in maximum VPA during visual sexual
stimulation was significantly smaller in the post-
menopausal women without sexual problems than

in the premenopausal women in the same group.
Finally, Brotto et al. did find VPA differences
between subgroups of women with and without
FSAD, using the newer sexual dysfunction defini-
tions discriminating between women complaining
of absent or impaired genital sexual arousal (genital
sexual arousal disorder), women reporting absence
of or markedly diminished feelings of sexual arousal
(subjective sexual arousal disorder), and women
reporting absence of or markedly diminished feel-
ings of sexual arousal, sexual excitement, or sexual
pleasure (combined genital and subjective sexual
arousal disorder) [15,16]. VPA thus seems to show
suitable sensitivity. Given that the DSM-IV does
not preclude difficulties with subjective sexual
arousal as long as genital response is reported to be
impaired, our FSAD group is best compared with
the combined genital and subjective sexual arousal
disorder group. Brotto et al. found that group not
to differ from their control group in terms of genital
responsiveness, mimicking the present findings.
Their finding that genital sexual arousal disorder
was associated with lower VPA responses awaits
replication.

One might argue that, given the lack of an abso-
lute reference for VPA, neither the differences
in basal VPA levels between premenopausal and
postmenopausal women nor the absence of differ-
ences in VPA increases during sexual stimulation
should be trusted. However, the findings of the
present study are very consistent with those of
an earlier study in which objective measures of
vaginal atrophy and estrogen levels correlated with
basal VPA levels, but not with VPA increases
during sexual stimulation [22]. More importantly,
these findings are corroborated by magnetic reso-
nance imaging (MRI). In a study by Maravilla et al.
no differences were found between small groups of
premenopausal and postmenopausal women when
changes during sexual arousal of the vaginal wall,
vaginal mucosa, clitoris, femoral vein signal inten-
sity, relative regional blood volume, and clitoral
volume were measured [25]. Moreover, the mean
unaroused clitoral volume of premenopausal
women (2.8 cc) did not differ from that of post-
menopausal women (3.1 cc), implying that even
absolute changes in clitoral volume do not differ
between groups [26].

It seems most likely that sexual arousal disorder
is unrelated to organic etiology in medically
healthy women. For instance, one of the few psy-
chophysiological studies to date that found a sig-
nificant effect of sildenafil on VPA in women with
sexual arousal disorder was done in women with
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spinal cord injury [27]. A study comparing genital
response during visual sexual stimulation of
women with diabetes mellitus and healthy women
found that VPA was significantly lower in the first
group [28]. A recent study measured VPA in medi-
cally healthy women who had undergone a simple
hysterectomy and women with a history of radical
hysterectomy for cervical cancer [29]. Only in the
latter group was VPA impaired as seen during
visual sexual stimuli, despite the fact that the
women with simple hysterectomies reported more
sexual problems than the other two groups.
Similar findings came from a later study from the
same group [30]. Not the presence of sexual
arousal problems but the presence of a somatic
condition that influences sexual response may
therefore be the most important determinant of
impaired genital responsiveness.

Park et al.’s suggestion that postmenopausal
women with sexual complaints who are not on
estrogen replacement therapy are particularly vul-
nerable to a vasculogenic sexual dysfunction was
not supported [2]. The present study found no
differences in VPA between pre- and postmeno-
pausal women with sexual arousal disorder, even
though the latter group showed more vaginal
atrophy than the former. The finding that the post-
menopausal women experienced stronger feelings
of sexual arousal and genital sensations than the
premenopausal women directly contradicts the
importance of vaginal atrophy as an etiological
factor underlying sexual dysfunction. In addition,
as alluded to above, estrogen levels and vaginal
atrophy were associated with baseline VPA, but not
with VPA variables related to sexual arousal. Con-
sistent with these results, a population-based study
of 200 pre-, peri-, and postmenopausal American
women found that health and marital status were
more consistent predictors of sexual function than
menopausal status [31].

Differences in sexual function status as assessed
by DSM-IV, corroborated by questionnaires and
subjective sexual response, was unrelated to andro-
gen action. We are well aware that there is much
discussion about the validity of the measurement
of androgen levels in women, about the possible
relationship between female sexual dysfunction
and androgens, and about the technique of test-
osterone measurement and the intracrinology of
androgen action. According to many authors
calculation of free androgen levels using total
testosterone measurement by means of direct
radioimmunoassay is regarded as a suitable alter-
native method of assessing testosterone availability

[32]. More recently, radioimmunoassay after
organic solvent extraction was introduced as a
more accurate method to measure total testoster-
one [33]. Although total testosterone and free
androgen levels using conventional measures are
invalid to make inferences about the extent to
which relevant tissues are androgenized on an
individual level, such measurements do enable us
to control for the possibility that differences in
these hormones are an obvious explanation for
differences in sexual function between groups
[34].

It is clear that the sexual stimuli used in this
laboratory study were effective in evoking genital
response. In an ecologically more valid environ-
ment (e.g., at home) effectively arousing sexual
stimuli may not always be present. Sexual stimu-
lation must have been effective at some point in
the participants’ lives because all women had been
orgasmic. Even though a serious attempt was made
to rule out lack of adequate sexual stimulation as a
factor explaining the sexual arousal problems, the
sexual responsiveness findings presented in
Table 1 suggest that the women diagnosed with
sexual arousal disorder are unable, in their present
situation, to obtain adequate sexual stimulation.
The exclusion, halfway through the study, of the
participant who no longer met the criteria for
sexual arousal disorder after having met a new
sexual partner, also illustrates how inadequate
sexual stimulation may contribute to sexual arousal
problems.

We offer two explanations for the finding that
sexual feelings and affect, but not genital response,
differed between the groups with and without
sexual arousal disorder. First, women with sexual
arousal disorder may differ in their appreciation of
sexual stimuli. The women with sexual arousal dis-
order reported less positive and (somewhat) more
negative affect in response to sexual stimulation
than the other women. The correlations between
VPA and items of the sexual feelings and affect
questionnaire suggest that the sexual stimuli, even
though they were effective in generating genital
response, evoked feelings of anxiety, disgust, and
worry. These negative feelings do not seem due to
participants becoming aware of their genital
response, because VPA and genital sensations were
unrelated in the FSAD group. The findings that
genital response and sexual feelings are not
strongly correlated and that affect influences
sexual feelings are not uncommon in women
[3,6,8–16,20,22,28,29,31,35–37]. This negative
appreciation of sexual stimuli may extend to, and
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perhaps even be amplified in, real-life sexual situ-
ations, because in such situations negative affect
(i.e., towards the partner or the sexual interaction)
may be more intense. Negative affect may, there-
fore, be partly responsible for the sexual arousal
problems in the women diagnosed with sexual
arousal disorder.

Second, women with sexual arousal disorder
may be less aware of their own genital changes
and thus less able to use such sensory information
for subjective arousal. The general absence of
meaningful correlations between VPA and sexual
feelings, and the sexual responsiveness data in
Table 1, support this notion. It is impossible to
decide between these explanations because in real
life situations it can never be objectively estab-
lished that sexual stimulation is adequate and
because awareness of genital response is depen-
dent upon the intensity of the sexual stimulation.
In addition, these explanations are not mutually
exclusive. We can conclude, however, that the
sexual problems of the women with sexual arousal
disorder are not related to their potential to
become genitally aroused. We propose that in
women with sexual arousal disorder, lack of
adequate sexual stimulation, with or without con-
current negative affect, underlies the sexual
arousal problems.

This proposal may not be valid for women with
primary anorgasmia, as these women were
excluded from the present study. There are no
clinical or epidemiological studies that differenti-
ate women with primary anorgasmia from those
with other orgasm problems, but primary anorgas-
mia is relatively rare [35]. The efficacy of directed
masturbation training for treating primary anor-
gasmia suggests that lack of adequate sexual stimu-
lation is an important etiological factor underlying
this problem as well [36].

Based on the present findings we conclude that
the women with sexual arousal disorder are not
sexually dysfunctional according to the DSM-IV
criteria because their genital response was not
impaired [17]. Sexual arousal problems may thus
be caused by a lack of adequate sexual stimula-
tion. We also showed that impaired genital
response can not be assessed by interview, but
requires a psychophysiological assessment in
which visual sexual stimuli (with or without addi-
tional clitoral vibration) are presented. This
implies that the current DSM-IV criterion for
sexual arousal disorder, having genital (lubri-
cation/swelling) response strongly impaired or
absent, is unworkable. Even without sexual prob-

lems, it is difficult for women to accurately assess
genital cues of sexual arousal, but this is exactly
what the DSM-IV definition of sexual arousal
disorder would require. This is why we believe
that the DSM-IV criteria for sexual arousal dis-
order are in need of revision. In medically
healthy women impaired genital responsiveness is
not a valid diagnostic criterion.
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