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Abstract
Objectives Difficulties with sexual desire impact up to a third of women and most do not seek or receive appropriate care
for these complaints, in part due to stigma, embarrassment, and limited availability of treatment. In-person mindfulnessbased interventions have lasting benefits to sexual desire and sex-related distress in controlled clinical trials but are difficult
to access. Online cognitive-behavioral interventions for sexual concerns have shown promising findings, but online mindfulness interventions have received little testing. The current study assessed the feasibility of an online program (called
eSense-Mindfulness) adapted from an effective face-to-face intervention for women with Sexual Interest/Arousal Disorder.
Methods Thirty cisgender women (M age = 35.3) with Sexual Interest/Arousal Disorder consented and completed at least
one of the eight modules of eSense-Mindfulness while providing weekly feedback regarding their experience. Feasibility was
assessed via attrition rates and participant self-report regarding challenges of using the program. Limited efficacy testing
was based on effect sizes for changes in sexual response and sex-related distress.
Results Participants (n = 25 who completed all testing) reported high levels of usability and ease of understanding content
and reported the mindfulness exercises as well as the information on partner communication to be the most relevant. Limited
efficacy testing showed large effect sizes for reductions in sex-related distress, and improvements in sexual desire, arousal,
and satisfaction whereas there were smaller effect sizes for improvements in lubrication, orgasm, and vaginal pain.
Conclusions The findings suggest that efficacious face-to-face mindfulness interventions for sexual dysfunction in women
show excellent evidence of feasibility when delivered online without personalized guidance.
Keywords Mindfulness · Sexual interest/arousal disorder · Sexuality · Internet interventions · Online therapy · Telehealth
Low sexual desire is extremely common in women, impacting up to a third of women in large, representative, and
cross-sectional studies (Mitchell et al., 2013). When combined with clinically significant distress, the disorder is officially classified in the Diagnostic and Statistical Manual
of Mental Disorders (DSM-5; American Psychiatric Association, 2013) as female sexual interest/arousal disorder
(SIAD). SIAD is diagnosed when any three of six polythetic
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criteria are present for at least 6 months (APA, 2013) and
may include lack of interest (or no interest) in sexual activity; reduced or absent erotic thoughts or fantasies; reduced
level of initiating sex and/or responding to a partner’s sexual
advances; reduced pleasure during sexual activity; lack of
responsive sexual desire (desire that emerges with or after
sexual arousal); and reduced genital and nongenital sexual
sensations (i.e., arousal). A population-based study that
evaluated SIAD criteria combined with the 6-month duration plus clinically significant distress indicated a population
prevalence of 0.6% (Mitchell et al., 2016), although ongoing
low sexual desire with subclinical subjective distress is much
more common (Mitchell et al., 2013).
Dewitte’s (2016) emotion-motivational model of sexual response is useful for describing potential causal and
maintaining factors of low sexual desire and also suggests
possible underlying mechanisms of action for related treatments. The model states that sexual response is triggered by
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a stimulus that pre-attentively captures attention and is automatically appraised as sexually meaningful and rewarding.
These automatic appraisals lead to increased cognitive focus
as well as a genital sexual response (e.g., vaginal lubrication). Both automatic and conscious appraisals interact with
attentional processes and can lead to increased and deliberate attention to a sexual stimulus. If the outcome is a positive evaluation, then a positive subjective sexual response
emerges, and could further increase physical arousal. These
sexual responses may then increase the motivation to engage
in sexual activities (Dewitte, 2016). In accounting for low
desire, Dewitte’s model predicts that low desire results when
a person fails to notice a sexual stimulus, their attention is
diverted by non-sexual distractions, or when a sexual stimulus is not appraised as rewarding. Thus, attention and distraction should be primary targets in an effective treatment
for SIAD.
One key source of distraction from sexual stimuli can
be negative beliefs and thoughts about sex. Compared to
women without sexual difficulties, women with low sexual
desire hold stronger negative sex-related beliefs (e.g., that
aging confers negative effects on body image and sexuality), and this makes women more vulnerable to activation of
negative self-schemas, resulting in more frequent negative
automatic thoughts in sexual situations (Nobre & Pinto-Gouveia, 2006). Once elicited, these negative automatic thoughts
can prevent women from focusing on relevant sexual stimuli,
which further interferes with sexual response. As a result
of these elicited negative thoughts and emotions, women
may avoid sexual situations and even contexts that can lead
to possible sexual encounters (such as non-sexual intimate
activities; Barlow, 1986).
Chivers and Brotto (2017) postulated that mindfulnessbased treatments, with their focus on guided attention,
acceptance, and self-compassion, might be especially
suitable for addressing these common negative thoughts
and feelings characteristic of women with SIAD, and for
addressing the importance of attentional factors as outlined
in the emotion-motivational model (Dewitte, 2016). Mindfulness-based approaches have emerged as the “third wave”
of cognitive-behavioral therapies (CBT) and aim to cultivate
active awareness of one’s present experience in an accepting,
nonjudgmental, and compassionate manner. A number of
small studies have evaluated mindfulness-based approaches
for sexual dysfunction in women (Brotto & Heiman, 2007;
Stephenson & Kerth, 2017) with three-session (Brotto,
et al., 2008a, b) and four-session (Brotto & Basson, 2014)
group mindfulness programs showing efficacy for improving sexual desire. Eight-session versions that more closely
align with Mindfulness-Based Cognitive Therapy (MBCT;
Segal et al., 2002) have also been found to significantly
improve sexual desire, sexual distress, and overall sexual
function in an uncontrolled study (Paterson et al., 2017),
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and in a randomized clinical trial where improvements in
sexual desire showed large effect sizes at post-treatment,
and at 6- and 12-month follow-up (Cohen’s d ranged from
1.29 to 1.60) (Brotto et al., 2021a). Improvements in sexual
distress also showed large effect sizes at all post-treatment
time points (Cohen’s d ranged from 0.83 to 1.17). For both
outcomes, the positive effects were retained 12 months
later, and 58.4% of participants reported a moderate or
great improvement in their overall sexual desire (Brotto
et al. 2021a, b).
Despite this demonstrated efficacy, barriers to treatment
access exist, including geographic location, cost, anxiety,
embarrassment, and lack of available expertise by providers (Adams, 2014; Bergvall & Himelein, 2014). As a result,
only 19–32% of women with sexual dysfunction receive professional treatment (Maserejian et al., 2010; Moreira et al.,
2005; Nicolosi et al., 2006). There is thus an urgent need to
improve accessibility to lasting and meaningful treatment
for women with sexual concerns. Web-based intervention is
one way to address this need. In general, web-based therapeutic programs can reduce embarrassment, are available at
low cost, are accessible to women regardless of geographic
location, can be created and updated by experts (Baker et al.,
2010), and can be facilitated by non-experts (Musiat & Tarrier, 2014).
Four studies of online treatment for sexual dysfunction
have reported promising effects (van Lankveld, 2016). For
example, one program provided women with access to
online CBT modules alongside email contact with a therapist, which led to significant improvements in sexual function that were maintained after 3 months (Jones & McCabe,
2011). Another program combining elements of CBT with
mindfulness skills found improved communication and emotional intimacy between partners, increased sexual function,
and decreased distress (Hucker & McCabe, 2014). More
recently, an eight-module program for SIAD based on CBT
skills has been developed. This program, called eSenseCBT, includes engaging interactive elements plus weekly
homework and has been found to be usable and enjoyed by
participants (Zippan et al., 2020). The use of the program
was also associated with significant improvements in sexual
distress and sexual satisfaction, as well as several domains
of sexual function including desire and arousal (Stephenson
et al., 2021).
To extend this line of work, we have recently adapted
the empirically-supported eight-session mindfulness-based
treatment for SIAD (Brotto et al., 2021a) into the eSense
platform. Given recent evidence of feasibility, usability,
and preliminary efficacy of eSense-CBT for delivering CBT
skills, the purpose of the present study was to explore the feasibility of participants completing the newly created eSenseMindfulness, and to gather preliminary data on changes in
clinical outcomes to power a future larger clinical trial. The
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goal of this study was to determine whether eSense-Mindfulness could be appropriate for future efficacy testing. As
such, we aimed to assess feasibility domains of acceptability,
implementation, practicality, and adaptation, as per the definitions established by Bowen et al. (2009). Moreover, this
study included limited efficacy testing and a focus on effect
sizes of change, and a shorter follow-up period (pre- to posttesting only without longer-term follow-up).

Methods
Participants
Eligible participants were drawn from a registry of women
with SIAD who consented to be contacted for future
research held in the lead author’s research laboratory (they
had previously participated in a variety of treatment-focused
and laboratory-based experimental studies). In addition,
we advertised on social media as well as the lead author’s
research website. Inclusion criteria were: self-identification
as a woman (cis or trans), between the ages of 19 and 65,
experiencing distress with low or absent sexual desire, having English fluency, having consistent access to the internet
and basic competency in using online platforms, having a
regular doctor, and being in a stable, committed romantic
relationship of at least 6 months. Exclusion criteria were
sexual difficulties exclusively attributable to another psychiatric diagnosis, the effect of substance use, a general medical
condition, or to nonsexual conflict in a relationship. Women
who self-reported a diagnosis of Provoked Vestibulodynia,
or those whose sexual difficulties could be largely accounted
for by their pain, were not eligible. Visual impairments that
would make it difficult to read and interact with online materials were also exclusion criteria. Women receiving treatment elsewhere for their sexual concern at the time of participating in this study were also not eligible.
A total of 58 individuals expressed an interest and most of
these learned about the study through a social media advertisement. Of these, n = 39 went on to participate in a telephone screen with the research assistant. From here, n = 3
were excluded due to experiencing significant vulvovaginal
pain, n = 2 due to not being in a relationship, and n = 1 due to
withdrawing prior to providing consent. A total of 33 women
met study criteria and provided consent to participate.
The final sample included 30 participants who completed
baseline measures and at least one module (three dropped
out before completing any modules due to time constraints).
They had an age range of 20–64 (M = 35.3, SD = 9.7; see
Table 1) with 29 identifying their gender as “woman” and
one identifying their gender as non-binary. All participants
were partnered, and the average relationship length was
10.45 years (range 0.58–31 years). The length of their sexual

Table.1 Participant demographic information
Characteristics

Baseline (n = 30)

Age (M, SD)
Gender identity (N, %)
Woman
Non-binary
Sexual orientation (N, %)
Heterosexual
Bisexual
Demisexual
Pansexual
Self-identified ethnicity (N, %)
West Asian
Caucasian
Mixed
Education (N, %)
Highschool
Attended some college
Graduated college
Post-graduate degree
Occupational status (N, %)
Employed
Unemployed
Student
Retired
Other

35.33 (9.67)
29 (96.7%)
1 (3.3%)
23 (76.7%)
4 (13.3%)
1 (3.3%)
2 (6.7%)
1 (3.3%)
27 (90.0%)
2 (6.7%)
2 (6.7%)
2 (6.7%)
9 (30.0%)
17 (56.7%)
18 (60.0%)
3 (10.0%)
6 (20.0%)
1 (3.3%)
2 (6.7%)

difficulties ranged from 12 to 216 months, with an average
duration of sexual difficulties of 71.6 months, or six years.
Twenty-three participants identified with a heterosexual orientation, and the remaining seven as having diverse sexual
attractions. This was a primarily white (27/30; 90%) and
educated (28/30; over 93% had at least some college education) sample. There was a diverse range of incomes, with
a mean annual household income level at approximately
$120,000. A total of 13/30 participants (44.8%) reported a
history of sexual abuse, with the majority of these experiences (37.9% of total sample) taking place as an adult and
relatively fewer taking place as a child (6.9% of total sample). Most women in our sample (24/30; 76.7%) had never
received treatment for a sexual health difficulty.
Twenty-five women provided full pre- and post-eSense
data, as well as feedback after each of the eight weekly
modules. Five participants provided partial data, with
two participants completing only Module 1, and two participants completing only through Module 2. Sample sizes
for each quantitative outcome are provided. The groups of
treatment completers and non-completers did not differ on
age, relationship duration, education, duration of sexual
concerns, baseline distress, and most baseline measures of
sexual function, with the exception of sexual satisfaction,
which was significantly higher at baseline in the treatment
completers compared to the non-completers (p = 0.034).
Among the group of 30 who consented, 26 (87%) completed all eight modules, two completed two modules, and
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two completed only the first module. It took participants on
average 11.2 weeks (SD 0.97) from the baseline questionnaire, through eSense-Mindfulness and to the post-treatment
questionnaire.

Procedure
Interested participants contacted a research assistant who
assessed their eligibility by phone. During this phone screen,
criteria for SIAD were assessed using criteria outlined by
the DSM-5 (APA, 2013) and a preliminary diagnosis was
given to those who experienced at least three of six criteria
plus clinically significant personal distress. Those who provided verbal consent were sent a link to an online questionnaire battery delivered by Qualtrics. The battery included
demographic questions and a number of validated measures
(described below).
After receiving their completed baseline questionnaires,
users were sent an individualized login email to access
eSense-Mindfulness. They were asked to complete one module per week for 8 weeks (on their own time), and fill out
an online feedback survey about each module once it was
complete. Completion of this survey triggered access to the
next module. Weekly reminder emails were sent to each participant. Upon completion of the eighth module of eSenseMindfulness, participants were sent another online link to
complete the post-treatment questionnaire battery as well
as questions assessing their reactions to working through all
eight modules of eSense-Mindfulness. Post-treatment measures were completed approximately 2 weeks after completion of the last eSense-Mindfulness module.
Participants were compensated $25 for answering questionnaires at the pre- and post-intervention time points
($50 total). Upon completion, participants were also given
free lifetime access to eSense-Mindfulness. This study was
approved by the Behavioural Research Ethics Board at the
University of British Columbia and the associated hospital
research ethics board at Vancouver Coastal Health Research
Institute.

Measures
We assessed feasibility dimensions of acceptability (how
participants reacted to eSense-Mindfulness), implementation
(whether we could deliver the mindfulness treatment via an
online program), practicality (the ability of a small team
to deliver the intervention without providing individualized
guidance to participants), adaptation (whether the mindfulness recordings could be delivered online and if participants
reported engaging with them), and limited efficacy testing as
per the guidelines set out by Bowen et al. (2009).
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Usability Questions Per Module At the end of each of the
eight modules, participants received a link with the following questions about the module they had just completed: (1)
What were your overall impressions of the content you just
covered? (free response); (2) To what extent do you think
this particular module addressed sexual issues relevant to
you? (Likert 0–10); (3) What section of the module did you
find the most helpful for your sexual concerns? (check all
that apply); (4) What specific content or activities from this
module were the most helpful for your sexual concerns?
(free response); (5) What section of the module did you find
the least helpful for your sexual concerns? (check all that
apply); (6) Were there any topics or content that you did not
find helpful? (free response); (7) How clear was the content
of this module? (Likert 0–10); (8) How easy was it for you
to navigate through this module? (Likert 0–10); (9) How
would you rate the look of this module? (Likert 0–10); (10)
Any other comments about the look of this module? (free
response); (11) How much of the audio recording(s) did you
listen to? (Likert 0–10); (12) How clear was the rationale
for doing the home practice(s)? (Likert 0–10); (13) How
clear were the instructions for the home practice(s)? (Likert 0–10); (14) How easy or difficult was it to do the home
practice(s)? (Likert 0–10); (15) How much of the assignments were you able to complete? (Likert 0–10); (16) What
would have assisted you in being able to complete more or
all of the home practices? (free response); and (17) Is there
anything else you'd like to tell us about your experience
with this module? (free response). These usability questions were previously used in similar feasibility studies of
a cognitive-behavioral version of eSense (Stephenson et al.,
2021; Zippan et al., 2020). Free response item responses are
not included in this manuscript and were used by the development team to improve eSense for future testing.
Global Impressions of eSense-Mindfulness At the completion of Module 8, participants were sent a link to answer
the following free-response questions: (1) Across all of
eSense-Mindfulness, which topics or exercises did you find
most relevant to addressing your sexual concerns? (2) Is
there anything you learned from eSense-Mindfulness that
you didn’t know before? (3) Are you doing anything differently as a result of participating in this study? and (4)
What is the most important thing you will take away from
eSense-Mindfulness?
Sexual Function We administered the Female Sexual Function Index (FSFI; Rosen et al., 2000) as our primary measure of clinical outcomes before and after completion of
eSense-Mindfulness. The FSFI includes separate subscales
of sexual desire, sexual arousal, lubrication, orgasm, sexual
satisfaction, and sexual pain. We modified the order of the
items such that overall sexual satisfaction and sexual desire
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were assessed first, with only women reporting any solo or
partnered sexual activity over the past 4 weeks continuing
to answer remaining questions about sexual arousal, lubrication, orgasm, and pain with vaginal penetration. If a participant was not sexually active, they had missing scores for
these domains, and thus, their other scores did not contribute
to the FSFI total score. Total scores on the full-scale range
from 2 to 36, with higher scores indicating better sexual
function. The FSFI has been found to have good discriminant validity, correctly identifying 70.7% of women with
sexual dysfunction using a cut-off score of 26.55 (Wiegel
et al., 2005). In this sample, inter-item consistency using
Cronbach’s alpha for the FSFI total score at pre-treatment
was very good at 0.87, and inter-item consistencies for each
of the domain scores ranged between 0.79 and 0.94.

(5) How well did you understand what to do? (6) How well
did you understand the reason for doing the assignments?
(7) How much involvement did you have in planning the
assignment? (8) How specific were the guidelines on how
to do the assignments? (9) How well did the assignments
match your therapy goals? (10) How much did you enjoy
the assignments? (11) How much did the assignments help
you gain control over your problems? and (12) Did the
assignments help with your progress in treatment? All items
were assessed on a 0 (e.g., none/not at all) to 4 (e.g., extensive/extremely) Likert scale, with higher scores indicating
more engagement and positive experiences with homework
assignments.

Sexual Distress We administered the Female Sexual Distress
Scale-Revised (FSDS-R; Derogatis et al., 2008) before and
after the completion of eSense-Mindfulness. Total scores
range from 0 to 52, with higher scores indicating greater distress. The FSDS-R has been found to have excellent discriminant validity, correctly identifying 92.7% of women with
hypoactive sexual desire disorder using a cut-off score of 11
(Derogatis et al., 2008). In this sample, Cronbach’s alpha
at baseline was 0.89 showing good inter-item consistency.

The content of eSense-Mindfulness was adapted from an
efficacious face-to-face mindfulness intervention for women
with SIAD (Brotto et al., 2021a; Paterson et al., 2017). It
housed eight modules which progressed through different
mindfulness exercises that participants could practice regularly on their own by following downloadable audio guides.
No individualized guidance by a team member was provided
to participants. It incorporated three rich case examples to
show the progression of fictional (but realistic) characters
with SIAD as they learned and applied mindfulness skills.
eSense-Mindfulness also delivered basic psychoeducation
about the prevalence of sexual concerns and models of sexual response.
In line with best practices for online therapies, text was
interspersed with pictures, diagrams, videos, and audio clips
to maximize engagement. Each module introduced a new
structured mindfulness practice delivered by an embedded
audio file. Formal practices over the eight modules included:
eating meditation, breathing space, body scan, walking
meditation, mindfulness of thoughts, working with difficulty
meditation, mindfulness of sensations, sexual sensations
meditation, and pleasurable touch meditation. A stretch and
breath mindfulness was demonstrated by video file. Three
fictional cases were introduced in Module 1 and were used to
illustrate how mindfulness practices could be implemented,
as well as address challenges that arise. In addition, each
case was used to illustrate the formal Inquiry process by
showing characters’ reactions to three key questions: (1)
What did you notice in this practice? (2) How was paying
attention in this practice different from how you normally
pay attention? and (3) How was this mindfulness practice
relevant to your sexual concerns? Each module also delivered a small amount of information about sexuality including, for example, the prevalence of sexual difficulties, models of sexual response, causes of sexual difficulties, body
image, sexual beliefs, communication skills, an overview of
other treatments, and a potential plan for ongoing practice.

Treatment Satisfaction We administered a selection of items
from the Erectile Dysfunction Inventory of Treatment Satisfaction Scale (EDITS; Althof et al., 1999; adapted for use
with a female sample). Items included: (1) Overall, how satisfied are you with this treatment? (2) To what degree has
this treatment met your expectations? (3) How likely are
you to continue using this treatment? (4) During the past
8 weeks, how easy was it for you to use this treatment? (5)
How confident has this treatment made you feel about your
ability to engage in sexual activity? (6) Overall, how satisfied do you believe your partner is with the effects of this
treatment? (7) How does your partner feel about your continuing to use this treatment? and (8) How natural did the
process of achieving sexual response or sexual satisfaction
feel when you used this treatment over the past 8 weeks? All
items were asked on a 1 (e.g., very dissatisfied/not at all/very
unlikely/very difficult) to 5 (e.g., very satisfied/completely/
very likely/very easy) Likert scale with higher scores representing more satisfaction.
Homework Completion We administered a selection of items
from the Homework Rating Scale focused on compliance
with the prescribed homework exercises (Kazantzis et al.,
2004). These included the following: (1) How much of the
assignments were you able to do? (2) How well did you do
the assignments? (3) How difficult were the assignments?
(4) How much did obstacles interfere with the assignments?

eSense-Mindfulness Content
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See Table 2 for a summary of eSense-Mindfulness content.
Participants only interacted with a member of the study team
to complete a telephone screening and diagnostic interview
prior to beginning. Participants completed the eight modules
of eSense-Mindfulness over the course of 8 to 12 weeks.

Data Analyses
We focused on the mean responses to each of the usability
questions (rated 0–10) for each module (Table 3). To examine whether there were differences in the self-reports of usability across modules, we also carried out a repeated measures within-subjects analysis of variance (ANOVA). Paired
samples t-tests were used to compare pre to post scores on
domains of the FSFI and the FSDS-R. The degree to which
participants completed the recommended homework practices provided an index of practicality, or the extent to which
eSense could be delivered with limited resources, and without individualized guidance. For self-reported homework
completion using the Homework Rating Scale, we report
on the proportion of participants who were able to complete “a lot” or “all” of the recommended practices. All data
are available at the Open Science Framework https://osf.io/
r3my9/

Results
Baseline Clinical Scores
At baseline, all participants (n = 30) scored within the clinical range of sexual distress on the FSDS-R (Derogatis et al.,
2008), and 23 participants (96.2%) scored in the clinical
range on overall sexual function using the FSFI total score
(Wiegel et al., 2005).

Acceptability
In response to the question asking about whether the participant felt that the module addressed sexual issues that were
relevant, every score was greater than 7.0 (out of 10) with a
significant increase in relevance as the modules progressed,
F(7,147) = 2.75, p = 0.01. Responses to the question asking
about how clear the module was were all greater than 8.7
(out of 10) with no significant difference in scores across the
modules (p > 0.05). We then asked about how easy it was to
navigate through the modules, and there was no difference in
ratings across the modules (p > 0.05), with all scores greater
than 8.3 (out of 10). In general, participants reported liking
the look of the modules, with all scores greater than 7.7

Table.2 Structure of eSense-Mindfulness content across eight modules
Module

Content

1: Definitions and Causes of Sexual Dysfunction

Introduction to sexual function
Causes of sexual dysfunction
Theoretical models of sexual dysfunction
Introduction to mindfulness: Mindful Eating
A rationale for mindfulness in sexual difficulties
How mindfulness fits within the cognitive model
Body Scan practice
Mindful Stretching
Walking Meditation
Addressing body image
The role of thoughts and beliefs in sex
A mindful approach to thoughts
Mindfulness of thoughts meditation
Aversion and avoidance
Working with difficulty meditation
Introduction to self-touch
Fantasy, erotica, and vibrators as sexual stimuli
Sexual sensations meditation
Pleasurable touch exercise
Sexual communication
Introduction to sensate focus with a partner
Positive communication skills
Structure of couple sensate focus
Summary of program components and rationale
Focus on contextual maintaining factors and skills checklist
Relapse prevention
Additional treatment options

2: Increasing Awareness of Physical Sensations
3: Exploring the Body and Judgments About it
4: Awareness of Sexual Thoughts and Beliefs
5: Working with Aversion and Self-Touch
6: Creating Awareness of Sexual Sensations

7: Sensate Focus with Your Partner
8: Maintaining (and Extending) Your Gains
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How much of the assignments were you able to complete?

How easy was it to do the home practice(s)?

How clear were the instructions for the home practice(s)?

How clear was the rationale for doing the home practice(s)?

How much of the audio recording(s) did you listen to?

How would you rate the look of this module?

How easy was it for you to navigate through this module?

To what extent do you think this particular module addressed
sexual issues relevant to you?
How clear was the content of this module?
8.64
(1.73)
7.68
(1.78)
7.39
(4.04)
9.05
(1.33)
9.00
(1.31)
6.27
(1.93)
8.32
(2.32)

1
M (SD)
7.50
(1.71)
8.68 (1.13)

Module
2
M (SD)
7.09
(1.31)
8.86
(1.13)
8.86
(1.25)
7.95
(1.68)
8.35
(2.99)
8.68
(1.64)
8.86
(1.83)
5.86
(1.86)
7.55 (2.02)

Table.3 Usability data for each of eight modules. Items were scored on a 0–10 Likert scale

3
M (SD)
7.09
(1.54)
9.27
(1.03)
8.41
(2.24)
8.32
(1.78)
8.57
(2.11)
8.68
(1.43)
9.18
(1.10)
5.45
(2.18)
6.50 (1.71)

4
M (SD)
8.05
(1.46)
9.23
(.92)
9.00
(1.38)
8.36
(1.92)
8.52
(2.04)
9.14
(1.25)
9.27
(1.03)
5.59
(1.84)
6.55
(2.34)
M (SD)
7.95
(2.08)
9.05
(1.05)
8.32
(2.12)
9.05
(1.05)
7.61
(3.06)
9.05
(1.13)
9.27
(.98)
5.00
(2.27)
6.45
(2.48)

5
M (SD)
7.95
(1.53)
8.91
(1.02)
8.68
(1.59)
7.95
(2.01)
8.00
(3.28)
9.09
(1.11)
9.05
(1.13)
5.68
(2.06)
6.50
(2.52)

6

M (SD)
8.50
(1.10)
8.86
(1.49)
8.68
(2.01)
8.45
(1.87)
6.35
(4.54)
9.41
(.91)
8.60
(1.50)
4.41
(2.26)
5.45
(3.30)

7

9.18
(1.14)
8.27
(1.91)
6.77
(2.27)
6.41
(3.83)

M (SD)
7.68
(1.52)
9.27
(.98)
9.32
(1.09)
8.23
(1.77)
N/A
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Possible ranges: sexual desire 1–6, sexual arousal 1–6, sexual distress 0–52, sexual satisfaction 1–6 . Cohen’s d statistics computed utilizing Lenhard and Lenhard (2016). Effect sizes (Cohen’s
d) are based on within-group effects

− 1.16
− 1.82
− 0.81
− 0.98
− 1.27
− 0.65
− 1.62
1.56
.73
.88
1.58
1.45
.89
.88
4.05
7.36
3.28
4.53
4.75
4.61
4.65
5.32
27.24
19.29
2.15
2.72
3.60
3.58
3.20
4.80
19.82
30.96
Sexual desire (n = 24)
Arousal (n = 20)
Lubrication (n = 19)
Orgasm (n = 21)
Satisfaction (n = 21)
Pain (n = 20)
Total Score (n = 19)
Sexual Distress (n = 24)

.68
1.09
1.52
1.60
1.21
1.22
4.77
8.58

Cohen’s d
SD
M
SD
M
Variable

Post
Pre

Table 4 Pre-intervention (Pre) and post-intervention (Post) measures of sexual desire, arousal, lubrication, orgasm, satisfaction, pain, and total score; and sex-related distress. Data presented are
means and standard deviations
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(out of 10) and an increase in scores with later modules,
F(7,147) = 3.68, p = 0.001. The lowest score for the question asking how much of the audio recordings were listened
to was 6.34 (out of 10), with no change in ratings across
modules (p > 0.05). Participants found that the rationale provided for the various homework exercises was compelling,
with all weekly scores being 8.7 or greater (out of 10), and
no significant change in ratings of clarity over the modules
(p > 0.05). They also found the homework instructions to be
very clear, with scores at least 8.3 (out of 10), and a decrease
in scores with later modules F(7,147) = 2.27, p = 0.032. Ratings for how easy participants found the homework were
overall lower, with the lowest module (7) being rated as 4.41
(out of 10), and an overall decrease across modules in how
easy participants found the homework to be, F(7,147) = 3.45,
p = 0.002. Most of the homework was completed for module
1 (8.32 out of 10), but then decreased over the course of
eSense-Mindfulness, F(7,147) = 3.56, p = 0.001.

Limited Efficacy Testing
A total of 24 participants had complete FSFI data at baseline, and 20 had FSFI data at post-test (Table 4). Scores on
all domains of the FSFI significantly increased over time:
sexual desire, t(23) = − 5.66, p < 0.001, Cohen’s d = − 1.16;
sexual arousal, t(19) = − 8.12, p < 0.001, Cohen’s d = − 1.82;
lubrication, t(18) = − 3.55, p = 0.002, Cohen’s d = − 0.81;
orgasm, t(20) = − 4.50, p < 0.001, Cohen’s d = -0.98; sexual
satisfaction, t(20) = − 5.81, p < 0.001, Cohen’s d = -1.27;
sexual pain, t(19) = − 2.90, p = 0.009, Cohen’s d = − 0.65;
and sexual function total score, t(18) = − 7.05, p < 0.001,
Cohen’s d = − 1.62. Thirty percent of the sample remained
below the clinical cut-off on the FSFI total score at posttreatment. A paired samples t-test on sexual distress scores
from pre- to post was statistically significant, t(23) = 7.62,
p < 0.001, Cohen’s d = 1.56. A total of 91.7% of participants
remained in the clinical range on this measure of sexual
distress.

Adaptation
We used the EDITS to capture participant satisfaction across
eight questions, which provided an indication of success in
adapting the face-to-face mindfulness protocol to online
delivery. As shown in Table 5, participants reported a very
high level of satisfaction with the following: the overall
treatment; likelihood of using this treatment; confidence
about engaging in sexual activity; and partner’s feelings
about participant using the treatment. They reported that
eSense-Mindfulness “considerably” met expectations and
that partners were “somewhat satisfied” with the effects of
treatment. They reported that it was “neither easy nor difficult” to use eSense-Mindfulness.
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Table.5 Responses to treatment
satisfaction questions. Data
presented are means and
standard deviations

Item

Mean (SD)

Overall, how satisfied are you with this treatment
To what degree has this treatment met your expectations?
How likely are you to continue using this treatment?
During the past 8 weeks, how easy was it for you to use this treatment?
How confident has this treatment made you feel about your ability to engage in sexual activity?
Overall, how satisfied do you believe your partner is with the effects of this treatment?
How does your partner feel about your continuing to use this treatment?
How natural did the process of achieving sexual response or sexual satisfaction feel when you
used this treatment over the past 8 weeks?

4.38 (0.77)
3.92 (0.50)
4.42 (0.83)
2.96 (1.08)
4.13 (0.45)
3.91 (0.85)
4.17 (0.78)
3.83 (0.82)

Items were rated on a 1 to 5 Likert scale with higher scores reflecting more satisfaction

Practicality
Fifty percent of the sample reported being able to do a lot
or all of the homework; 30% reported being able to do the
assignments well; 58.3% reported finding the home practices
at least moderately difficult; and 70.8% said that obstacles
at least moderately interfered with the practices. All participants reported a full understanding of the assignments,
as well as understanding the underlying reasons. Over 95%
felt that the assigned practices matched their therapy goals
and 87.5% reported enjoying the practices. A total of 83.3%
felt that the assignments helped them gain control over their
problems and 91% felt that the assigned practices helped
with their progress in treatment.

Impacts of COVID-19
Although the study took place during the global COVID-19
pandemic, 68.2% of the participants reported “no impact”
of the pandemic on their participation in this study. Among
those who reported that the pandemic impacted their participation, the most common reason was having to take care
of children.

Discussion
The current study assessed the feasibility of eSense-Mindfulness, a new online treatment for women with sexual interest/
arousal disorder. Thirty women were invited to complete an
eight-module online mindfulness-based intervention, without individualized guidance, during the COVID-19 pandemic. We evaluated the intervention for several domains
of feasibility, including acceptability, implementation, practicality, adaptation, as well as limited efficacy testing. All
assessed domains suggested that the program was highly feasible and that our adaptation from a face-to-face mindfulness
program to online delivery was practical. Participants were

generally satisfied with the platform’s appearance and were
able to use eSense-Mindfulness effectively. Users reported
a high level of satisfaction with clarity and relevance of the
content, along with clarity of the homework instructions and
rationale, which increased as they progressed through the
modules. However, ratings for ease of completing the home
exercises were lower. Despite this difficulty, attrition was
fairly low (25 of the 30 women who provided baseline data
completed all assessments and modules, with the remaining
five providing partial data), and in line with typical rates for
smartphone-based apps delivering unguided mental health
interventions where attrition is often 20–25% (Linardon &
Fuller-Tyszkiewicz, 2020).
Acceptability was assessed in terms of participant satisfaction, and they reported that eSense-Mindfulness “considerably” met expectations and that their partners were
“somewhat satisfied” with the effects of treatment. Although
the women needed to be in committed relationships to participate, the program was designed to be an individual, not
couples-based intervention, which may explain partners’
somewhat lower rating. Indeed, couples-focused mindfulness sex programs show that including one’s partner and
including mindfulness exercises that focus on the couple can
be effective for relationship satisfaction and communication
(Leavitt et al., 2021). Results from limited efficacy testing
were promising. Participants’ sexual function (desire, sexual arousal, lubrication, orgasm, and pain) and satisfaction
improved significantly while distress decreased significantly,
all with large effect sizes. Although a control group would be
needed to make any firm conclusions about efficacy, women
with low desire rarely exhibit significant improvement in
waitlist conditions (e.g., Brotto & Basson, 2014), making it
fairly unlikely that the improvements seen here can be attributed to the passage of time alone. Thus, the mindfulness
exercises in eSense-Mindfulness were found to be highly
feasible, usable, and potentially effective.
Given that we translated topics from mindfulnessbased group therapy that are usually explained by a group
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facilitator, one domain of feasibility we were particularly
interested in was adaptation or the extent to which an established intervention can be adapted for online use. It is noteworthy that these concepts could be described in an accessible and engaging way through images, audio, and text only.
Usability ratings were high (all scores greater than 7 out
of 10), with the exception of those around the difficulty of
homework completion. The average score rating how relevant women found the material was high, increasing as users
progressed through the modules, and scores rating the clarity
were consistently very high. The navigation and look of the
modules were also rated very positively.
However, although users found the home practice
instructions to be very clear and rated the provided rationales highly, ratings of homework completion were lower.
Only fifty percent reported being able to do most or all of
the homework, and over 70% also reported obstacles to
doing homework. These results may speak to the volume
of homework being too much—participants had difficulty
finding enough time in their busy schedules to accommodate the recommended amount of practice. This challenge
with homework compliance is also found in briefer (i.e.,
two sessions) mindfulness programs addressing sexuality delivered in a couples format (Leavitt et al., 2021).
In addition to a lack of time as the primary obstacle,
participants also noted needing more privacy, childcare,
accountability, and automated reminders. The finding that
it took on average 11.2 weeks to complete both assessment
questionnaires and the eSense-Mindfulness program might
relate to the volume of home activities recommended.
Experts have made various recommendations for how
to improve adherence to recommended mindfulness practices during e-mindfulness programs. For example, supplementing online mindfulness with therapist support, either
from a live therapist or automated responses, may improve
homework adherence (Spijkerman et al., 2016). Others
have shown that online mindfulness programs that recommend more frequent but shorter mindfulness practices
each day, as opposed to a single longer one, may improve
adherence, and also encouraging users to pay attention to
the quality of their mindfulness practice rather than the
quantity of it, may also improve engagement with homework (Berghoff et al., 2017). Interestingly, when a coach
or navigator is available to check in with participants
throughout their program, research suggests that even individuals with no therapy training who are only trained on
helping participants navigate the platform can significantly
improve engagement and outcomes (Baumeister et al.,
2014; Robinson et al., 2010; Titov et al., 2010). These
and other changes will be considered in future iterations
of eSense-Mindfulness.
While we undertook limited efficacy testing as one indicator of the feasibility of eSense-Mindfulness, the study was
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intentionally not powered to detect efficacy, nor to identify
which components of the program participants found most
useful. Nonetheless, several participants provided unsolicited feedback that they found the mindfulness skills and
psychoeducational material to be the most helpful components of eSense-Mindfulness. Some also reported that
learning about communication skills was very helpful; this
content was adapted from widely used methods of couple
therapy (e.g., Christensen et al., 2004; Gottman, 1999), and
the infusion of mindfulness into these communication skills
exercises potentially meant that participants may have communicated more intentionally and mindfully than is typical.
Limited efficacy testing in this study revealed large
effect sizes (i.e., Cohen’s d > 0.80) for every domain of
sexual function (except pain) and sex-related distress.
These effect sizes were similar to those found when a
group of women with SIAD participated in a comparable
online CBT program (Stephenson et al., 2021; Zippan
et al., 2020). Effect sizes were also in line with in-person
mindfulness-based therapies for sexual dysfunction (e.g.,
Brotto et al., 2021a; Paterson et al., 2017).
There is a considerable body of research supporting the feasibility (e.g., Krusche et al., 2013; Lengacher et al., 2018; Morledge et al., 2013), usability
(e.g., Cillessen et al., 2020; Stjernswärd & Hansson,
2017), and efficacy (Jayawardene et al., 2017; Spijkerman et al., 2016) of online mindfulness programs for
a variety of conditions including anxiety, stress, coping with cancer, depression, multiple sclerosis, and a
host of other issues. Collectively, these studies (and the
much larger literature in online mindfulness interventions) find that adherence predicts outcomes, that such
programs are highly accessible, and that effect sizes
for primary clinical outcomes tend to be in the moderate range. Given the demonstrated efficacy of in-person
mindfulness interventions for women’s sexual concerns
(Stephenson, 2017), and the present preliminary data
on feasibility and efficacy when such programs are
adapted for online delivery, we would predict that a
larger evaluation of the efficacy of eSense-Mindfulness
would demonstrate its positive effects on clinical outcomes relevant to women with SIAD.
The ongoing COVID-19 pandemic has exacerbated
existing barriers and worsened sexual problems (Li
et al., 2020; Wind et al., 2020), highlighting the need
for more online therapy options. It has also increased
gender inequality in terms of both income and mental
health problems (including those that contribute to sexual
dysfunction), with women being more likely than men
to experience such disparities (Brotto et al., 2021b).
Thus, programs like eSense-Mindfulness can serve as
adjuncts to more traditional forms of therapy (acting as
an additional resource for those already in treatment), as a
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stopgap in therapy that has been delayed (e.g., VillemaireKrajden & Myhr, 2019), or as a method of increasing
willingness to access to therapy by reducing stigma (e.g.,
Levin et al., 2018).

associated hospital research ethics board at Vancouver Coastal Health
Research Institute.

Limitations and Future Research
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There were a number of limitations, however, that need to
be kept in mind. First, the study did not include a control
condition, which meant that we could not confidently attribute improvements over time to use of eSense-Mindfulness.
Future efficacy testing will require a comparison group to
rule out the general passage of time or other nonspecific
factors as alternative causes of improvement. Second, we
employed a relatively small convenience sample, rendering it unknown whether results would generalize to the
broader population of women with SIAD. For example,
those who elected to participate may have been more motivated than the larger population of women with SIAD, as
treatment seekers tend to have a longer duration of low
desire (Maserejian et al., 2010). Though the present findings
provided evidence of successful implementation, whether
eSense-Mindfulness could be implemented with a more
diverse sample requires further testing. In addition, this
sample consisted primarily of highly educated, moderately
affluent Caucasian women. Populations with female sexual
dysfunction are likely more diverse in terms of education
level, income, and ethnicity (e.g., Ojeda & McGuire, 2006;
Walker et al., 2015); future studies should ideally recruit
samples with reduced access to individualized sex therapy.
Our sample was also relatively technologically fluent and
may not be representative of the population that might
access a future, publicly available version of eSense—additional technical supports may be needed for some users. We
were also unable to directly assess participant engagement
with eSense-Mindfulness using website analytics; therefore,
the degree of objective user engagement with the various
components of modules is unknown. Future studies that
directly assess engagement may identify components that
are used at higher or lower rates, which can help to reshape
eSense-Mindfulness content.
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