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Abstract
Objectives—Treatments of female sexual dysfunction have been largely unsuccessful because
they do not address the psychological factors that underlie female sexuality. Negative self-
evaluative processes interfere with the ability to attend and register physiological changes
(interoceptive awareness). This study explores the effect of mindfulness meditation training on
interoceptive awareness and the three categories of known barriers to healthy sexual functioning:
attention, self-judgment, and clinical symptoms.

Methods—Forty-four college students (30 women) participated in either a 12-week course
containing a “meditation laboratory” or an active control course with similar content or laboratory
format. Interoceptive awareness was measured by reaction time in rating physiological response to
sexual stimuli. Psychological barriers were assessed with self-reported measures of mindfulness
and psychological well-being.

Results—Women who participated in the meditation training became significantly faster at
registering their physiological responses (interoceptive awareness) to sexual stimuli compared
with active controls (F(1,28) = 5.45, p = .03, ηp

2 = 0.15). Female meditators also improved their
scores on attention (t = 4.42, df = 11, p = .001), self-judgment, (t = 3.1, df = 11, p = .01), and
symptoms of anxiety (t = −3.17, df = 11, p = .009) and depression (t = −2.13, df = 11, p < .05).
Improvements in interoceptive awareness were correlated with improvements in the psychological
barriers to healthy sexual functioning (r = −0.44 for attention, r = −0.42 for self-judgment, and r =
0.49 for anxiety; all p < .05).

Conclusions—Mindfulness-based improvements in interoceptive awareness highlight the
potential of mindfulness training as a treatment of female sexual dysfunction.
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INTRODUCTION
Every year, a multibillion-dollar market share supports drug treatments of erectile
dysfunction. This massive market, with its aggressive advertising, masks the reality that a
greater number of women suffer from sexual dysfunction than men (1). Although female
sexual dysfunction is much less apparent in the media, nearly $2 billion are spent each year
on the often-ineffective treatment of women’s sexual complaints (2). The well-financed hunt
for women’s equivalent drug, a pursuit termed the “pinking of Viagra” (2,3), has been
unsuccessful because women’s sexuality differs from men’s and relies much more on
psychological than physiological factors (4,5). This article investigates the promise of a
behavioral intervention–mindfulness meditation training–to address many of the
psychological barriers to healthy female sexual functioning.

Human sexual arousal encompasses a dynamic interaction between physiological and
psychological components. These components interact differently in women compared with
men, highlighting some of the unique features of female sexuality. Compared with men,
women experience a higher level of discordance between their physiological arousal and
their subjective experience of arousal when presented with sexual stimuli (6). Whereas
men’s physiological arousal and self-reported arousal are closely correlated, women are
significantly more likely to report feeling unaroused even when their bodies show objective
signs of physiological arousal (6). Women diagnosed with female sexual arousal disorder
(FSAD), an umbrella term encompassing many subgroups of women who have complaints
about sexual arousal, exhibit an even higher level of discordance (7). Physiologically based
treatments (Viagra) only heighten this discordance: the level of physiological arousal is
irrelevant if psychological barriers are not addressed (8).

The degree of discordance between the subjective experience of arousal and the
physiological response has been hypothesized as a function of interoceptive awareness or
the ability to consciously register internal bodily sensations (9,10). Judgmental thoughts of
inadequacy, embarrassment, guilt, and anxiety can monopolize cognitive resources, draw
attention away from the present moment, and interfere with interoceptive awareness (7,11).

The psychological factors or “barriers” that interfere with interoceptive awareness and
sexual functioning encompass three general categories: a) attention, the inability to sustain
focus or notice or differentiate body sensations (12); b) self-judgment, the negative self-
evaluation or lack of self-acceptance (13); and c) clinical symptoms, such as depression and
anxiety (14,15).

These barriers can distract a woman from interoceptively experiencing her physiological
arousal, leaving her subjectively and effectively “unaroused.”

Mindfulness meditation has been independently found to improve all three of these
psychological barriers. Mindfulness has its roots in Buddhist meditative practices, where
purposefully focusing attention on bodily sensations during meditation cultivates a
nonjudgmental moment-to-moment awareness that permeates into daily life (16).
Mindfulness-based practices have been widely adapted into therapies such as Mindfulness-
Based Stress Reduction (16) and Mindfulness-Based Cognitive Therapy (17).

Mindfulness and other forms of meditative practices have consistently been associated with
improvement in attentional capacities (18-29) and clinical symptoms of anxiety and
depression (30-38). Mindfulness meditation–based improvements in both attention and
negative emotional states have been found to be associated with decreases in self-judgment
(i.e., secondary self-referential, ruminative and evaluative processes, and increases in self-
acceptance and self-compassion) (38-42).
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There is also evidence that mindfulness practice can improve interoceptive awareness.
Several studies have shown that mindfulness is associated with increased cortical volume in
brain areas associated with interoceptive awareness, such as the insula and the anterior
cingulate cortex (43-47), and one recent study showed a higher level of concordance
between physiological and subjective responses to emotional stimuli in mindfulness
meditators compared with controls (48).

Because mindfulness training has been associated with improvements in the psychological
barriers to body awareness (attention, self-judgment, and clinical symptoms), mindfulness is
now being investigated as a method to promote healthy female sexual functioning. One
correlational study found that self-reported mindfulness scores in female college students
were associated with a higher level of sexual self-esteem (49). Others have incorporated
mindfulness into a psychoeducational treatment program for FSAD. In addition to
mindfulness training, this psychoeducational program included cognitive-behavioral
therapy, sexual therapy, and relationship therapy. Although this multicomponent treatment
has been found to yield positive outcomes related to sexual functioning distress (50,51), it is
unclear what role, if any, was played by mindfulness meditation. Whereas mindfulness
training was assumed to cultivate nonjudgmental body awareness, a mindfulness-only
intervention is needed to confirm this hypothesis. The addition of a mindfulness
questionnaire would help assess the acquisition of mindfulness skills and whether these
skills are required for the therapeutic benefit. Furthermore, active controls (rather than
waitlist controls) are needed to isolate the specific effects of mindfulness over and above the
general effects of an active intervention.

Our study incorporates these methodological improvements by using an isolated
mindfulness meditation intervention with active controls and measuring the acquisition of
mindfulness skills. First, we verified previous reports that the three categories of
psychological barriers (attention, self-judgment, and clinical symptoms) were associated
with impaired interoceptive awareness to sexual stimuli in women compared with men.
Then, we assessed the effects of a 12-week mindfulness meditation training on women’s
interoceptive awareness and these psychological barriers, in comparison with an active
control condition. We predicted that mindfulness training would produce greater
improvements in interoceptive awareness and psychological barriers. Furthermore, we
predicted that the improvements in interoceptive awareness would parallel improvements in
psychological barriers.

METHODS
Participants

Participants included Brown University undergraduates (N = 44; mean [standard deviation
{SD}] age = 20 [1.0] years; range, 18–22 years) who were enrolled in three types of courses:
a) courses that included both didactic class time and experiential laboratory sessions about
mindfulness meditation, b) courses with a similar format (didactic and experiential
laboratory sessions) but different content (i.e., music courses), and c) courses with similar
content (i.e., religious studies courses) but no practice laboratory.

There were 14 women in the meditation condition and 16 women in the control condition. In
addition, there were 14 men who also received meditation and served as a reference group to
demonstrate gender differences in interoceptive awareness to sexual slides.

Participants were recruited in the first week of classes and completed written informed
consent procedures. The study protocol was approved by the Brown University institutional
review board. There were no exclusion criteria besides age.
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Procedures
Participants completed assessments at the beginning and end of a 12-week course.
Assessments included self-reported questionnaires and a 2-hour in-laboratory
neuropsychological battery. The experiments were conducted between January 2008 and
December 2009 on the Brown University campus in Providence, Rhode Island. There were
no adverse events during the study.

Self-Reported Measures
The Mindful Attention Awareness Scale (MAAS) (52) is a 15-item scale measuring levels of
attention and awareness of the present moment (“I could be experiencing some emotion and
not be conscious of it until some later time”—reverse scored). MAAS items are scored on a
1 (“almost always”) to 6 (“almost never”) measurement scale, and the mean of all 15 items
yields a total score, with higher scores indicating greater mindful awareness. The
psychometric properties of the MAAS have been demonstrated in both nonclinical (52,53)
and clinical populations (54). Cronbach α values in the current study were 0.83 to 0.84.

A second measure of mindfulness, the Five Facet Mindfulness Questionnaire (FFMQ) (55),
is a 39-item inventory with five subscales aimed to assess different aspects of mindfulness:
observing, describing, acting with awareness, accepting without judgment, and nonreactivity
to inner experience (Cronbach α = 0.88). FFMQ responses range from 1 (“never or very
rarely true”) to 5 (“very often or always true”). The entire FFMQ was administered to
measure mindfulness, and certain relevant subscales were also assessed individually. We
used the “observing” and “describing” scales to measure mindful attention—the ability to
sustain attention and recognize qualities of the present moment. The observing scale is
intended to assess the tendency to observe or notice internal and external present-moment
experiences, and the describing scale is intended to assess the ability to differentiate or label
them. The nonjudging scale was used to measure the tendency to experience thoughts and
feelings without judgment or evaluation. Although the MAAS shares five items with the
FFMQ, the different response options and the r < 0.50 correlation between scales indicate
that they are not identical and measure slightly different aspects of mindfulness.

The Scales of Psychological Well-being (SPWB) (56) is an 84-item self-reported
questionnaire that assesses six areas of well-being. In the current study, we used the self-
acceptance scale to assess positive attitude toward the self, or to what extent the participant
acknowledges and accepts multiple aspects of the self, including good and bad qualities
(Cronbach α = 0.94). Whereas the FFMQ measures the relationship to thoughts and
feelings, this acceptance is more directed toward the self as a whole, “Everyone has their
weaknesses, but I seem to have more than my share” (reverse score). We also used the
SPWB—total score as an overall indicator of psychological well-being (Cronbach α = 0.84).

The Brief Symptom Inventory (BSI) (57) is a 53-item self-reported symptom inventory
designed for the assessment of a range of clinical syndromes (Cronbach α = 0.92).
Psychometric evaluation has suggested that it is an acceptable short alternative to the much
longer Symptom Checklist-90–Revised scale, from which it was adapted (58). For this
study, we used the anxiety and depression subscales because they are known barriers to
healthy sexual functioning (14,15) and interoceptive awareness (59).

Objective Measures
Participants were presented with a series of pictures selected from the International
Affective Picture System, using DMDX software (60). Participants were instructed to rate
the intensity of their physiological response to pleasant, unpleasant, and neutral slides on an
arousal scale from 1 to 9. After the practice trials, they were shown a series of 31 slides,
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consisting of 4 sexual (slides 4599, 4641, 4660, and 4670; mean [SD] valence = 7.28 [1.42],
mean [SD] arousal = 6.11 [1.91]) and 27 nonsexual slides (mean [SD] valence = 6.37 [1.86],
mean [SD] arousal = 4.36 [2.11]). Slides with normed valence or arousal ratings that
differed significantly between men and women were not used. Slides were displayed for 8
seconds each, with a 1-second interslide interval, and block randomized so that no slides of
the same valence appeared consecutively. Two separate sets of slides were counterbalanced
for precourse and postcourse administration. Each slide was followed by a 5-second
opportunity to make a rating of one’s own physiological arousal, using the Self-Assessment
Manikin (SAM) (61) as shown in Figure 1. The arousal rating asked participants to indicate
how physiologically “calm,” “excited,” or “aroused” they felt during the presentation of the
previous slide. Participants entered their responses using the numbers 1 to 9 that correspond
with the images on the SAM. Participants were told that they would have 5 seconds to make
their rating, but there were no instructions related to the speed of response. The SAM
arousal domain was not intended to measure sexual arousal but rather capture awareness of
“the physiological activation parameter of affective experience” (62), which includes a
range of physiological changes including those involved in sexual arousal.

Interoceptive awareness was measured by how long it took a participant to register and rate
the intensity of her bodily arousal (i.e., reaction time). SAM reaction time to slides from the
International Affective Picture System has been previously found to be a valid measure of
“processing efficiency” for assessing one’s own response to slide content (63). The more
quickly a participant can register the changes in her body (i.e., higher level of interoceptive
awareness), the faster her reaction time. We predict that poor attention, self-judgment, and
clinical symptoms will interfere with the ability to attend to body states (interoceptive
awareness) and result in slower reaction times.

Intervention
The women in the meditation condition participated in a semester-long East Asian/Religious
Studies course that incorporated “meditation laboratories” that were designed to allow
students to experience the contemplative practices that they learned and read about during
the didactic class periods. In addition to 2.5 hours a week of didactic class time, participants
met for an additional 3 hours a week for meditation practice time. Meditation training
included both Samatha and Vipassana forms of practice, which included focused awareness
training on a single object (such as the breath) or a class of objects (such as body sensations)
but did not include objectless meditation (open monitoring or choiceless awareness) (64).
Whereas the meditation instructions emphasized attention allocation rather the acceptance
that is central to western styles of mindfulness, it incorporated ideals of letting go of
evaluation.

Meditation laboratories were scheduled for 1 hour three times per week and included
approximately 30 minutes of a specific contemplative practice from Buddhist or Taoist
traditions. The meditation laboratory is taught by a professor, a published scholar of
Buddhist and Taoist contemplative practices with more than 30 years of personal practice
experience in the Rinzai Zen tradition. The meditation period is followed by a 5- to 10-
minute written reflection period and question-and-answer period. Many students also
meditated outside class, although this was optional.

Controls
The control group consisted of female college students participating in courses with either
similar content/different format or similar format/different content to the meditation
laboratory courses. Courses of similar content included Religious Studies courses that
covered similar didactic material but did not include a meditation laboratory. Courses with
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similar format included music courses with both didactic and experiential laboratory
sessions. The ratio of didactic class time to experiential practice learning in these courses
was comparable with the meditation course.

Statistical Analyses
Preliminary Analysis—Before analysis, all variables were examined for normality, and
any outlying cases were winsorized such that outliers were replaced with the next highest
nonoutlying value (65). Preliminary analyses were used to describe baseline characteristics
and participant flow/adherence and investigate any baseline group differences that might
affect the main analyses. Preliminary analysis also included a manipulation check of our
hypotheses at baseline: a) that women’s reaction times were slowed (as compared with men)
on sexual (but not nonsexual) stimuli and b) that slower reaction times to sexual slides were
associated with all three categories of psychological barriers (attention, self-judgment, and
clinical symptoms).

Main Analysis—The main analyses investigated the effect of the intervention on
interoceptive awareness (reaction time) to sexual stimuli and the three categories of
psychological barriers. We conducted separate two-way repeated-measures analyses of
variance to examine changes in variables from baseline to after treatment. Variables were
two-level within-subject variables (before and after) and consisted of reaction time, attention
(MAAS, FFMQ–total, FFMQ–observe, and FFMQ–describe), self-judgment (FFMQ–
nonjudge and SPWB–self-acceptance), and clinical symptoms (BSI–anxiety, BSI–
depression, and SPWB–well-being total). The between-subjects variable was treatment
(meditation course or active control course). Men were only analyzed as a reference group
for reaction time.

Secondary analyses used Pearson product-moment correlation coefficients to examine the
relationships between the change in reaction time and improvement in psychological barriers
and mindfulness. Data were analyzed using SPSS 17.0 software (SPSS Inc, Chicago, IL).
Statistical significance was set at α levels <.05, two-tailed. Results are reported as mean
(SD) or number/percentage unless otherwise indicated. Effect sizes were reported as partial
η2 (ηp

2; small = 0.01, medium = 0.06, large = 0.14) Partial η2 is the “the proportion of total
variability attributable to a factor” (66) and the standard SPSS calculation for effect size
(67,68).

RESULTS
Preliminary Analyses

Participant Flow—Forty-four individuals completed all baseline assessments before
training started (14 female meditators, 14 male meditators, and 16 female controls). Two
meditating women did not complete the postintervention questionnaires but were included in
reaction time analyses.

Intervention Adherence—The participants in the courses with meditation laboratories
meditated an average of 1763 minutes (approximately 30 hours) over the course of the
semester, including meditation practice outside class.

Baseline Characteristics—There were no significant differences between female
intervention groups in age, reactions times, or any self-reported measure at baseline.
Average baseline BSI scores indicated that clinical symptoms (i.e., depression and anxiety)
were in the mild range and slightly above average for a nonpatient sample, spanning the
clinical cutoff and ranging from subclinical to moderately severe (69).
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Manipulation Check: Women’s Versus Men’s Reaction Times to Sexual Slides
—As displayed in Figure 2, at baseline, women’s reaction times to sexual slides were slower
compared with those of men (t = 2.11, df = 42, p = .04). Women’s overall reaction time for
all slides did not differ from men’s (t = −0.17, df = 42, p = .86), which suggests that slower
reaction time was because of the sexual content of the stimuli and not because of gender
differences in motoric control.

At baseline, slower reaction times to sexual slides correlated with higher levels of
depression (r = 0.54, p = .04) and anxiety (r = 0.49, p = .08) and lower levels of self-
acceptance (r = −0.68, p = .007) and nonjudgment (r = −0.60, p = .02). These correlations
confirm our hypothesis that impaired interoceptive awareness (measured by reaction time) is
associated with negative self-judgment and clinical symptoms.

Main Analyses: Reaction Time to Sexual Slides
Time Main Effect—There was a significant time main effect for changes in reaction time
to sexual slides (F(1,28) = 4.70, p = .04, ηp

2 = 0.14), although this effect was carried by the
faster reaction times of female meditators.

Treatment-by-Time Effect—The mean decrease in reaction time to sexual slides was
significantly greater for female meditators than female controls (F(1,28) = 5.45, p = .03, ηp

2

= 0.15).

Female Meditators—Female meditators’ reaction times to sexual slides were 730
milliseconds faster than baseline after mindfulness training (t = −3.12, df = 13, p = .008),
whereas the controls’ reaction time did not change after their courses.

Sexual Slides Versus Nonsexual Slides—The decrease in reaction time of female
meditators to sexual slides was significantly greater than the average decrease in reaction
time for rating arousal for all pictures (t = −2.16, df = 13, p < .05), which suggests that the
faster reaction time was specific to sexual slides and not to a general improvement.

Main Analyses: Attention
Time Main Effect—Significant main effects for time indicated an increase in attention-
related scores in the MAAS (F(1,26) = 6.02, p = .02, ηp

2 = 0.19), the FFMQ–total (F(1,26) =
20.17, p < .001, ηp

2 = 0.44), the FFMQ–describe subscale (F(1,26) = 6.90, p = .03, ηp
2 =

0.21), and the FFMQ–observe subscale (F(1,26) = 5.21, p = .01, ηp
2 = 0.17) across all

participants.

Treatment-by-Time Effect—There was a significant two-way interaction for the MAAS
(F(1,26) = 13.19, p = .001, ηp

2 = 0.34), the FFMQ–total (F(1,26) = 12.95, p = .001, ηp
2 =

0.33), and the FFMQ–describe subscale (F(1,26) = 7.00, p < .05, ηp
2 = 0.14). The FFMQ–

observe subscale showed a trend toward a two-way interaction but was not significant
(F(1,26) = 2.96, p = .09, ηp

2 = 0.10).

Female Meditators—Female meditators significantly improved their scores on the
MAAS (t = 3.00, df = 11, p = .01), the FFMQ–total score (t = 4.42, df = 11, p = .001), the
FFMQ–observe (t = 2.84, df = 11, p = .02), and FFMQ–describe subscales (t = 2.75, df = 11,
p = .02). The controls’ scores on these measures did not change.
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Main Analyses: Self-Judgment
Time Main Effect—There were significant main effects for time for FFMQ–nonjudge
subscale (F(1,26) = 15.68, p < .001, ηp

2 = 0.38) and SPWB–self-acceptance subscale
(F(1,26) = 5.08, p = .03, ηp

2 = 0.16).

Treatment-by-Time Effect—Significant two-way interactions for the FFMQ–nonjudge
subscale (F(1,26) = 4.10, p < .05, ηp

2 = 0.14) and the SPWB–self-acceptance subscale
(F(1,26) = 10.66, p = .003, ηp

2 = 0.29) indicate that improvement on these measures was
greater for meditators than controls.

Female Meditators—Female meditators significantly improved their scores on the
FFMQ–nonjudge subscale (t = 3.1, df = 11, p = .01) and the SPWB–self-acceptance
subscale (t = 3.4, df = 11, p = .006); controls showed no improvement.

Main Analyses: Clinical Symptoms
Treatment-by-Time Effect—All clinical measures improved significantly more in
meditators compared with controls, including decreased BSI–depression scores (F(1,26) =
4.00, p < .05, ηp

2 = 0.13), decreased BSI–anxiety scores (F(1,26) = 5.00, p = .03, ηp
2 =

0.16), and increased SPWB–well-being total scores (F(1,26) = 4.28, p < .05, ηp
2 = .14).

There were no time main effects.

Female Meditators—Female mediators showed significant improvement the BSI–anxiety
(t = −3.17, df = 11, p = .009) and BSI–depression scales (t = −2.13, df = 11, p < .05). They
also showed trend-level improvements in the SPWB–well-being total (t = 2.10, df = 11, p = .
06). There were no significant changes on these scales for controls (Table 1).

Relationship Between Changes in Reaction Time and Self-Reported Measures
As shown in Table 2, Pearson correlations revealed that decreases in reaction time to sexual
slides were associated with increases in overall mindfulness, attention, nonjudgment, self-
acceptance, and well-being and with decreases in self-judgment and anxiety. As mindfulness
and psychological barriers to interoceptive awareness improved, reaction time became
faster. See Figures 3 and 4.

DISCUSSION
This study investigated the effect of mindfulness meditation training on women’s ability to
register their own bodily response to sexual stimuli, or interoceptive awareness. Female
college students who participated in university course-based meditation training were
compared with female students from courses with similar content or format on tests of
interoceptive awareness and three categories of psychological barriers that interfere with
such awareness (attention, self-judgment, and clinical symptoms). The main findings were
the following:

1. When assessing their bodily responses to sexual stimuli, women took significantly
longer than men did to register their bodily responses (i.e., less interoceptive
awareness), and this impaired body awareness in women was associated with high
levels of self-judgment and clinical symptoms.

2. Women who underwent mindfulness meditation training had larger increases in
interoceptive awareness than women who practiced music or took similar courses
without meditation.

Silverstein et al. Page 8

Psychosom Med. Author manuscript; available in PMC 2013 July 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



3. Mindfulness training was also associated with greater improvements on self-
reported measures of attention, self-judgment, and clinical symptoms compared
with active controls.

4. Decreased reaction time, or higher interoceptive awareness, was correlated with
improvements in self-reported attention, self-judgment, and clinical symptoms.

Each of these findings will be discussed in detail below.

Negative Self-Evaluation Contributes to Women’s Impaired Body Awareness
Before completing any course, women in all groups took longer to assess their bodily
response to sexual slides than men. This gender difference in reaction time, found only for
sexual photographs, supports existing evidence that women are less in tune with their bodily
arousal to sexual stimuli (6). In addition, women’s slower reactions times correlated with
higher levels of depression, anxiety, and self-judgment, the same barriers thought to impede
healthy female sexual functioning (7,14). This relationship supports the idea that anxious,
depressive self-evaluation can interfere with interoception, causing the women to take
longer to register their bodily response to sexual stimuli.

Mindfulness Improves Interoceptive Awareness
As predicted, the women in the mindfulness-based course showed greater decreases in
reaction time in rating bodily responses to sexual stimuli compared with the active control
group. After mindfulness training, female meditators’ reaction times to sexual stimuli did
not differ significantly from men’s. Faster reaction times suggest that female meditators
could more readily register changes in their bodies, indicating improvements in
interoceptive awareness. Mindfulness meditation has been associated with increased cortical
thickness and gray matter concentration in the insula cortex (43-47), the brain area most
commonly associated with interoceptive awareness (70). The faster reaction times to sexual
stimuli in the female meditators may be related to increased insula-based interoceptive
awareness.

Mindfulness Training Improves Psychological Barriers to Interoceptive Awareness
As predicted, female meditators significantly improved their scores on measures of
mindfulness and all three categories of psychological barriers, including attention, self-
judgment, and clinical symptoms. Meditating women improved their ability to notice and
differentiate bodily sensations, as indicated by their higher scores on the MAAS, FFMQ–
total, and FFMQ–describe subscale. They also increased their ability to experience their
internal states with less judgment and more self-acceptance. Mindfulness training was also
associated with improved clinical symptoms, including anxiety, depression, and overall
psychological well-being. These results add to the growing evidence that mindfulness
interventions can improve attention (18-29), reduce negative self-evaluative thinking
(38-42), and improve emotional well-being (30-38).

Improvements in Body Awareness Are Associated With Improvements in Psychological
Barriers

The decreases in reaction time to sexual stimuli in the female meditators were associated
with increases in improvements in all three categories of psychological barriers. Faster
reaction times were correlated with increases in mindfulness (attention and nonjudgment)
and decreases in anxiety. Because the meditating women increased nonjudgmental attention
and decreased in anxiety, they were quicker at registering their level of arousal to sexual
stimuli. These results imply that, by reducing the barriers to interoceptive awareness when
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viewing sexual stimuli, mindfulness meditation allowed women to more quickly register and
access their bodily arousal.

A recent study found that increased body awareness associated with mindfulness meditation
was related to higher levels of concordance between physical and emotional responses.
Meditators’ self-reported responses to emotional stimuli were more highly correlated with
their physical responses than the nonmeditators’ (48). Our results suggest that this increased
concordance between physical and emotional responses may rise from the removal of
psychological barriers to interoceptive awareness.

Implications for the Treatment of Female Sexual Dysfunction
Although this study assessed women in a nonclinical population, it may have implications
for clinical interventions in women evaluated with FSAD. FSAD is characterized by a high
level of discordance between physiological and subjective arousal states, such that women
are unaware of their own bodily sensations (i.e., low interoceptive awareness) (7). Although
previous studies have found that mindfulness as part of a larger intervention can positively
affect FSAD (50,51), the role or mechanism of mindfulness was unclear. Results from this
study suggest that mindfulness alone may promote more direct access to body sensations by
training attention and decreasing negative self-evaluation.

Implications for Educational Settings
The focus of this article has been on the role of mindfulness training on the barriers to
female body awareness, in the larger context of female sexual functioning. However, the
fact that participation in a college course could improve attention, anxiety, and depression
has widespread implications for schools as delivery systems for psychological wellness.
This issue deserves further consideration.

Limitations
The present study has several limitations, most notably the small sample size, and limited
statistical power. The use of a nonclinical sample limits the ability to generalize to a
treatment-seeking clinical population such as women with FSAD. The university women
who volunteered for the study were not seeking treatment of sexual problems, although
sexual dysfunction among college women is estimated to be approximately 40% (71).

Our measure of interoceptive awareness used SAM reaction times rather than a heartbeat
detection paradigm (48,72). Although reaction times are thought to reflect “processing
efficiency” for assessing one’s own response to slide content (63), it is possible that the
faster reaction times are related to an increased willingness to acknowledge or admit the
experience of high arousal states. Thus, it may be that mindfulness training reduces the
social or self-imposed proscription to report arousal in an experimental context rather than
increased body awareness. In addition, the measure of arousal assessed general
physiological changes in response to sexual stimuli, which is not specific to, but may
include, sexual arousal. Future studies should assess the effects of mindfulness training
alone on sexual objective measures of sexual arousal and reports of sexual satisfaction.

The current study suggests that increases in interoceptive awareness are associated with
meditation-related improvement in mindfulness, self-judgment, and clinical symptoms.
However, more complex analyses with a larger sample are needed to elucidate the precise
mechanism of action and the relationship between these variables.

Sexual orientation, general sensitivity disorders, and menstrual cycle factors are all
important in evaluating sexual response but were not included in this study. Although

Silverstein et al. Page 10

Psychosom Med. Author manuscript; available in PMC 2013 July 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



previous research has not shown female sexual orientation to predictably alter an
individual’s physiological response to sexual stimuli (73-75), future studies should assess
participants’ sexual orientation given the complexity of the female sexual response. In
addition, there was no evaluation of general sensitivity disorders, general sexual distress,
phase of menstrual cycle at time of study, or menstrual cycle abnormalities. Future studies
should use specific tools for assessing these factors and general sexual-related distress.

CONCLUSIONS
Women who underwent mindfulness meditation training improved their ability to detect
their own physiological responses to sexual stimuli. This improvement in interoceptive
awareness was associated with improvements in attention, self-judgment, and clinical
symptoms, which are known psychological barriers to healthy sexual functioning. These
findings highlight the potential for mindfulness training as a treatment of female sexual
dysfunction.
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Figure 1.
The Self-Assessment Manikin for arousal ratings. Self-Assessment Manikin © Peter J. Lang
1994. Reprinted with permission.
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Figure 2.
Reaction times to sexual slides in male and female meditators and controls.
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Figure 3.
Pearson correlation between changes in reaction time and changes in Brief Symptom
Inventory (BSI)–anxiety. Decreases in anxiety are associated with decreases in reaction
time. CON = control; MED = meditators; fit = line of best fit.
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Figure 4.
Correlation between changes in reaction time and changes in mindfulness (Five Facet
Mindfulness Questionnaire [FFMQ]–total). Increases in mindfulness are associated with
decreases in reaction time. CON = control; MED = meditators; fit = line of best fit.
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TABLE 2
Correlations Between Changes in Reaction Time and Changes in Self-Reported Measures

Self-Report Scale Correlation With Reaction Time

Attention

 MAAS–total −0.37*

 FFMQ–observe −0.37
†

 FFMQ–describe −0.39*

 FFMQ–total −0.44*

Nonjudgment

 FFMQ–nonjudge −0.42*

 SPWB–self-acceptance −0.46**

Clinical measures

 BSI–anxiety 0.49**

 BSI–well-being −0.48**

MAAS = Mindful Attention Awareness Scale; FFMQ = Five Facet Mindfulness Questionnaire; SPWB = Scales of Psychological Well-being; BSI
= Brief Symptom Inventory.

†
p < .10.

*
p < .05.

**
p < .01.
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