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Positive Psychological Interventions for Sexual (Dys)Function and Their Efficacy: A

Systematic Review and Meta-Analysis

Abstract

Introduction. Current psychotherapies for sexual health focus mainly on pathology,
while sexual health’s definition pertains to well-being. A focus on well-being is inherent to
positive psychology, which might be better fitting in treating sexual function. Aims. This
research aimed to uncover PPIs’ effectiveness on sexual function and positive well-being
compared to psychotherapies and waiting-list conditions. Methods. This review received no
funding and was preregistered in PROSPERO (ID: 429755). Studies investigating PPIs were
included from databases Scopus, Web of Science, PsycINFO, PubMed and ICTRP on
December 12 2023, if they had a randomised-controlled or quasi-experimental design. Risk of
bias was assessed using the Cochrane ROB2 tool. Data was synthesised in forest plots following
the random effects model. Results. Twenty-six studies yielded a total of 29 effect sizes and
2,165 participants. In heightening sexual function, PPIs were superior to no intervention (-), as
well as treatment as usual (-). Merely, one study measured positive well-being. The outcomes
are facing heterogeneity and were mostly reliant on and supportive of mindfulness-based
interventions and female participants. Conclusions. The results promisingly portray PPIs’
potential to heighten sexual function. However, further research should enable an understanding

of heterogeneity and generalised conclusions.

Keywords: positive psychological interventions, mindfulness, acceptance and

commitment therapy, sexual function, meta-analysis, systematic literature review
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Introduction

The classification system of the Diagnostic and Statistical Manual of Mental Disorder-
V (DSM-V) refers to sexual dysfunction as a grouping of disorders that is characterised by the
inability to respond sexually or experience sexual pleasure (American Psychiatric Association,
2013). Sexual disordering can be caused by psychogenic and/or organic factors. However,
distinguishing between the two has been criticised and deemed unhelpful (Jannini et al., 2010),
as sexuality is now most often understood as an interplay between biological, psychological
and social factors (Avasthi et al. 2017; Nimbi et al., 2022). It has been estimated that sexual
dysfunction is prevalent in 43% and 31% of women and men, respectively (Avasthi et al.,
2017). Those who experience sexual dysfunction are also more likely to suffer from impaired
relationship functioning (McCabe & Connaughton, 2017) and lower quality of life (Anderson,
2013; Stephenson & Meston, 2013). It is, therefore, imperative that sexual dysfunction is treated
effectively.

Current treatment options for sexual dysfunction comprise pharmacotherapy, (non-
)genital sensate focus, practical adjustments to sex life and psychotherapy (Avasthi et al., 2017).
Psychotherapies available are cognitive behavioural therapy (CBT), marital therapy, sex
therapy, systematic desensitization, educational interventions, sexual skills training,
psychodynamic therapy, hypnotherapy and rational emotive therapy (Friihauf et al., 2013).
Frithauf et al. (2013) have shown that these are moderately effective as compared with wait-
list-controls in addressing symptom severity (g = 0.58) and sexual satisfaction (g = 0.47). A
major flaw of the available therapies, however, is their predominant consideration of pathology,
disease and symptoms, rather than positive sexual health and well-being (Anderson, 2013;
Nimbi et al., 2022). The working definition of sexual health as given by the World Health
Organization (2002) encompasses physical, emotional, mental and social states of well-being,
which pertains to more than the sole absence of sexual disordering. Surprisingly, the current
therapies for sexual dysfunction do not pursue this. Experiencing the positive resources of
sexual pleasure, satisfaction and positive sexual self-esteem can significantly improve not only
sexual health but also mental and physical health and thus improve overall well-being
(Anderson, 2013). Most clinicians agree that moving away from a pathology-centred approach

to sexuality, towards a well-being approach is necessary (Nimbi et al., 2022).

Positive psychology is an approach that aims to heighten well-being, rather than just
diminishing stress and pathology. Seligman and Csikszentmihalyi (2000) defined positive

psychology as “A science of positive subjective experience, positive individual traits, and
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positive institution’s promises to improve quality of life and prevent the pathologies that arise
when life is barren and meaningless” (p. 5). In its second and current wave, positive psychology
has matured from only targeting hedonic well-being, to also cultivating eudemonic well-being
(Keyes, 2008; Lomas & Ivtzan, 2016). Therapies in line with the positive psychological
approach are referred to as positive psychological interventions (PPIs) and can be described as
“treatment methods or intentional activities that aim to cultivate positive feelings, behaviors, or
cognitions” (Sin & Lyubomirsky, 2009, p. 468). The distinction between well-being and mental
illness is portrayed by Keyes (2005) in what he calls complete or positive mental health and is
later referred to as ‘flourishing’ within the Two-Continua Model (Keyes, 2007). The author
proposes that mental well-being and illness are not on the same continuum but rather two
related, distinct continua. Thus, decreasing mental illness does not necessarily result in well-
being. The definitions of positive mental health and sexual health are similar, as both rely on
more than just the absence of pathology, but rather the presence of resources, resilience and/or
well-being (Keyes, 2005, 2007; World Health Organization, 2002). In conclusion, sexual health
pertains to a state of well-being, while available (psycho)therapies aim for the mere absence of

ill-being.

In understanding how positive psychology is and can be integrated into mental
healthcare, Bohlmeijer and Westerhof (2021) propose that psychotherapies exist on a spectrum,
depending on the primary target of barriers or resources for successful adaptation. While
traditional interventions such as CBT target barriers to adaptation, positive psychology aims to
build resources, such as functional cognitions, emotions and behaviours. PPIs can be singular
or multicomponent; examples of the former are interventions regarding the best possible self,
character strengths, optimism, gratitude, pleasurable experiences and the three good things
exercise (Van Agteren et al., 2021). Even though the frameworks of mindfulness and
acceptance and commitment therapy (ACT) were originally not designed as PPIs, their aims
fall under the denominator of building resources (Bohlmeijer & Westerhof, 2021). Furthermore,
both intervention types have been argued to be able to fulfil the role of second-wave PPIs
(Howell & Passmore, 2018; Shapiro et al., 2016). Next to PPIs (singular and multi-component),
ACT and mindfulness, Van Agteren et al. (2021) found that other resource-building
psychotherapies are successful at heightening well-being, namely expressive writing,
compassion and reminiscence interventions. These have also been successfully used as positive

psychotherapies (Neff et al., 2007; Ruini & Mortara, 2022; Westerhof et al., 2010). In sum,
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PPIs, ACT, mindfulness and interventions aimed at expressive writing, compassion and

reminiscence can be used in line with positive psychology.

Past reviews regarding the treatment of sexual health and (dys)function have focused
on psychological therapies in general (Frithauf et al., 2013; Mestre-Bach et al., 2022), as well
as on mindfulness-based psychotherapies (Stephenson & Kerth, 2017). However, a broader
review aggregating the evidence of PPIs’ effectiveness on sexual function has not yet been
conducted. All the while, positive psychology considers and targets well-being and recovery
beyond simply symptom reduction (Bohlmeijer & Westerhof, 2021), which better fits the
definition of sexual health (World Health Organization, 2002). The current review and meta-
analysis aims to uncover what PPIs are used for treating sexual dysfunction or complaints and
their effects on sexual function and positive well-being as compared to waiting-list conditions
or other psychotherapies. By doing so, this review answers the following four research
questions: Firstly, what PPIs, reported in scientific studies, are used to treat sexual dysfunction
and which sexual disorders are they specifically used for? Secondly, what is the pooled effect
of PPIs on sexual function reported in scientific studies? Thirdly, what is the pooled effect of
PPIs for sexual function on positive well-being reported in scientific studies? Lastly, what are
the different effects across the subgroups of sexual disorders, participants’ gender and PPIs
reported in scientific studies?

Methods
Data collection

The research questions were answered with a meta-analysis and systematic literature
review, which was pre-registered in PROSPERO under the study ID 429755. The meta-analysis
was reported following PRISMA guidelines (Page etal., 2021). As the use of multiple databases
is preferable (Bramer et al., 2017), four databases were utilised in the systematic search; Scopus
and Web of Science (Core Collection) were suitable because of their large multidisciplinary
coverage, while PsycINFO and PubMed were used due to their specializations in psychology
and biomedicine (including psychiatry; Gusenbauer & Haddaway, 2019). To reduce publication
bias in the current research, a search was conducted in the International Clinical Trials Registry
Platform (ICTRP) to identify not (yet) published research (McAuley et al., 2000). The search
query in the text box below was deployed on December 12, 2023, in the above-mentioned

databases. Found studies were in- or excluded based on the criteria summarised in Table 1.

(“positive psychology” OR “positive psychological intervention” OR “positive psychology intervention” OR

“positive psychotherapy” OR “PPI” OR “mindfulness” OR “mindfulness-based cognitive therapy” OR
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“acceptance?commitment therapy” OR “acceptance and commitment therapy” OR “well?being therapy” OR
“positive cognitive behavio?ral therapy” OR “positive behavio?ral intervention” OR (“solution-focused” AND
“therapy”) OR “body?mind integration” OR “mind?body techniques” OR “gratitude intervention” OR
((“positive body image” OR “positive narrative” OR “narrative exposure” OR “sexual mindfulness” OR
“expressive” OR “body-based” OR “positive relationship enhancement” OR “positive interpersonal”’) AND
(therapy))) AND (“sexual dysfunction” OR “sexual function” OR “sexual disorder” OR “sexual difficulty” OR
“sexual impairment” OR “sexual problem™*” OR “hypoactive sexual desire disorder” OR “female sexual
interest/arousal disorder” OR “genito-pelvic pain/penetration disorder” OR “erectile disorder” OR “delayed

ejaculation” OR “premature (early) ejaculation” OR “female orgasmic disorder” OR “male orgasmic disorder”

OR “orgasmic disorder” OR “female arousal disorder” OR “vaginismus” OR “dyspareunia”)

Table 1

Inclusion and exclusion criteria for selecting studies

Inclusion Exclusion

e Studies used a positive psychological intervention to e  There was no full text available of the
heighten sexual function. study.

e Studies used a control condition that was either passive or e  There was no English/Dutch translation
active, with the latter consisting of a psychological available upon request.
intervention without a positive psychological element (i.e., e  The paper did not describe the original
treatment-as-usual). research.

e Studies used a randomised controlled trial or quasi- e The necessary data was not
experimental design. reported/retrievable.

e The study assessed either or both sexual function e  Studies solely rely on pharmacotherapy,

(preferably operationalised as sexual function. In case of products, medical procedures and/or
absence, measures of sexual well-being, sexual quality of practical adjustments to sex life in the
life, sexual self-efficacy or sexual satisfaction are used) or intervention or control condition.

positive mental health (preferably operationalised as (a
combination of) psychological well-being, social well-
being and/or emotional well-being. If not available,

subjective well-being will be used).

Data extraction

The study selection was performed within the software package Covidence (Veritas
Health Innovation, 2023). One reviewer (CAB) screened the search results for eligibility. First,
the title and abstract were assessed to decide whether the studies aligned with the criteria. If the
studies were not yet excluded, the papers went through the second phase of selection, in which
the whole paper was read to determine the suitability of the study. When faced with uncertainty,

the second reviewer (JPS) was asked to oversee the selection of the particular study. Per eligible
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and thus included study, the relevant data were extracted manually and summarised using Excel
by one reviewer (CAB) in line with the extraction list proposed in the research protocol. In the
Excel file, it was recorded if the trial was focused on a specific sexual disorder and/or gender,
and if so, which one. The study’s design was recorded, as well as the used PPI and control
conditions; it was listed whether an active or passive control was used. In the case of an active
control, the specific intervention was described. Moreover, the used measures and the
standardised mean differences (or data necessary for calculation) for both the primary outcomes
of sexual function and positive mental health were noted, which were selected and recorded as
described in Table 1. No restrictions were in place for the time points of assessments. If multiple
time points were available, the latest one gained priority because this better portrays the longer-
term effectiveness of the interventions. Other data that was recorded pertained to the authors’
names, publication year, country of origin of the study and the number of participants. In the
case of any missing data, the authors of the respective studies were e-mailed using the
corresponding address reported in the paper. In case of a non-response, and the data were not
convertible to a Hedges G effect size, the study was excluded.
Estimation of Bias in the Collected Data

To estimate whether biases were present, multiple tools were deployed. For publication
bias, Egger’s regression test was carried out to establish asymmetry in the funnel plot. This
method assumes that small studies are more susceptible to publication bias, compared to larger
ones (Harrer et al., 2021). Furthermore, the inclusion of low-quality studies could skew the data
synthesis outcomes (Marusi¢ et al., 2020). To estimate the quality of each of the included
studies, one reviewer (CAB) used the Cochrane Risk of Bias 2 (ROB2) tool on the published
papers to assess each study’s quality (Sterne et al., 2019). To determine whether a study poses
a high or low risk of bias or gives rise to some concerns, 22 signalling questions across five
domains are used. The domains pertain to the risk of bias arising from 1. the randomization
process, 2. deviations from intended interventions (focus was laid on the assignment to the
intervention), 3. missing outcome data, 4. measurement of the outcome and 5. selection of the
reported result. The decision tree of the fourth domain was altered because the self-reporting
nature of outcome measures in all included studies resulted in the inability to blind the assessor.
This has not been counted as introducing bias. In their guidance, Sterne et al. (2019) encourage

altering domain judgement algorithms if appropriate.
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Data analysis

Meta-analyses. Both the effects of PPIs on sexual function and positive mental health
should have been meta-analysed in comparison to an active and/or passive control. Concretely,
this meant that there were four potential comparisons. The first two comparisons pertained to
the effect on sexual function in the positive psychological intervention condition compared with
both 1. the active controls or treatment as usual (TAU) and 2. the passive controls. All the while,
the second two possible comparisons focused on the different effects on positive mental health
between the positive psychological intervention conditions and both the 3. active and 4. passive
control conditions. Instead of assuming a common effect underlying the data, it was assumed
that there were other sources of variance, next to sampling error, such as different genders, PPIs
and sexual disorders. Correspondingly, a random effects model was fitted to the data, as
opposed to a fixed effects model (Borenstein et al., 2010). The effect sizes were measured using
Hedges’ G (Hedges, 1981). Where necessary, F-values were converted to Hedges’ G using the
R-package ‘esc’ (Liidecke, 2019) or additional data was requested from the respective authors.
If this proved to be unsuccessful and no effect sizes could be retrieved from the study, studies
were excluded from the analysis (see Table 1). Effect size multiplicity was resolved according
to Lopez-Lopez et al.’s (2018) guidance in order to reduce statistical dependency. Such data
preparation is further discussed in the Results section. The restricted maximum likelihood
estimator (Viechtbauer, 2005) was used for calculating the heterogeneity variance 12, while
Knapp-Hartung (Knapp & Hartung, 2003) adjustments were implemented when calculating the
confidence interval around the pooled effect. Time intervals were not accounted for in the
model. An analysis was performed if two or more effect sizes were available per comparison.
In the forest plot, the studies were ordered in increasing effect sizes and their risk of bias was

displayed. The descriptive tables used the same order.

Sensitivity analyses. For the main meta-analyses, studies of all levels regarding their
introducing a risk of bias were included. A sensitivity analysis was used to investigate whether
studies with a high risk of bias skewed the outcome crucially or if it remained robust (Marusi¢
et al., 2020). Concretely, this means that the meta-analyses were repeated while omitting the
studies that were rated as having a high risk of bias according to the Cochrane ROB2 tool.
Similarly, to investigate whether the pooled effect and heterogeneity were not subject to a
disproportionate influence of outlying effect sizes, sensitivity analyses were executed without
the outliers. Outliers were detected and removed through basic outlier removal (Harrer et al.,

2021), in which an effect size is seen as outlying when its 95% confidence interval (95%CI)
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does not partially overlap with the 95%CI of the pooled effect. If the sensitivity analyses would

illustrate disparate results, the outcomes were interpreted with extra caution.

Subgroup analyses. Next to the meta-analyses and sensitivity analyses, subgroup
analyses were performed. Sexual dysfunction and PPIs are not unitary concepts, as they are
both umbrella terms. Investigating umbrella terms introduces clinical heterogeneity across
included studies, which is quantifiable. In fact, investigation of the sources of heterogeneity can
valuably contribute to the understanding under which conditions an intervention is effective
(Gurevitch et al., 2018). To examine this, subgroup analyses were planned a priori, which has
been recorded in PROSPERO. However, due to the exploratory nature of the subgroup analysis,
no effect directions were hypothesised. The first subgroup analysis focused on uncovering
whether PPIs’ effects on sexual function and positive mental health were different depending
on the sexual disorders treated. The sexual disorders were categorised according to the DSM-
V. Likewise, the second subgroup analysis examined whether different effects were observed
for PPIs on sexual function and positive mental health, depending on the gender of the
participants. The current study, however, solely extracted information on the study level.
Therefore, only the studies that limited their analysis to a specific gender (male/female/if
applicable: non-binary) were included in the subgroup analysis to prevent ecological fallacy
(Reade et al., 2008). Lastly, a subgroup analysis was conducted to investigate whether different
types of PPIs had distinctive effects on sexual function and positive mental health. Where
possible, the interventions were clustered according to Van Agteren et al.’s (2021)
categorization of interventions. In their meta-analysis on well-being, the authors divided
interventions into the categories of ACT interventions, mindfulness interventions, compassion
interventions, expressive writing, multi-component PPIs, singular PPIs, reminiscence
interventions, other interventions and cognitive therapy/CBT interventions. We appraised the
latter intervention as an active control; in this respect, the current research deviates from Van
Agteren et al.’s (2021) proposed classification. In short, three subgroup analyses were

performed exploring the modifying effects of sexual disorder, participants’ gender and PPIs.

For the three subgroup analyses, mixed-effects models were deployed (Harrer et al.,
2021). Borenstein & Higgins (2013) motivate researchers to specify the exact mixed-effects
model chosen. Thus, the chosen model was the ‘random effects within, fixed effects between’
model. The ‘random effects within® model was found to be appropriate, as the effects
underlying the subgroups were not assumed to be identical, while the ‘fixed effects between’

model was deemed most fitting, as no additional sampling error was introduced when defining
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the subgroups because they comprehensively reflect all possible subgroups (Borenstein &
Higgins, 2013). Summarily, a ‘random-effects within, fixed effects between’ mixed-effects
model was performed for all three priori-defined subgroup analyses, which used sexual
disorder, gender and PPIs as the predictors, while the effect sizes were the dependent variables.

Different time intervals were not accounted for in the models.

Software. All the analyses were conducted with R (version 4.3.1; R Core Team, 2023)
and RStudio (version 2023.06.0-421; Posit Team, 2023). Guidelines were followed according
to Harrer et al. (2021), with the support of the following packages: tidyverse (Wickham et al.,
2019), esc (Liidecke, 2019), meta (Balduzzi et al., 2019), readx] (Wickham & Bryan, 2023),
metafor (Viechtbauer, 2010), ggplot2 (Wickham, 2016) and gridExtra (Auguie, 2017).

Results
Study Sample and Characteristics

From the systematic literature search, a total of 26 studies met the inclusion criteria. The
complete screening process has been summarised in the PRISMA flowchart in Figure 1. From
these 26 studies, 30 effect sizes were yielded. Of these, 16 compared the experimental
intervention with an active control (k= 16; n = 1,344), while 14 compared with a passive control
(k =14; n = 821). In the former, one study contributed two separate effect sizes, while in the
latter two studies did. This effect size multiplicity was addressed using the guidance offered by
Lopez-Lopez et al. (2018). When addressing the multiplicity for the studies with passive
controls, the two participant groups called ‘patient and partner group’ and ‘patient, partner and
healthcare provider group’ in the study done by Lin et al. (2019) were averaged, as both were
informative but equivalent for the purposes of the current study. Combining the effect sizes
affected the level of precision of the average effect size, but prevented a placebo group from
being counted double and that additional weight was attributed to the same study in the meta-
analysis. For the actively controlled studies, the studies of Krieger et al. (2023) and Halvaiepour
et al. (2020) were both included twice, as they studied two gender groups and two intervention
types, respectively. Due to the explorative nature of the review, Lopez-Lopez et al. (2018)
advise to include both effect sizes but to differentiate between the two in subgroup analyses.
This overlapped with the subgroup section of the analysis plan. After attending to multiplicity,
29 included effect sizes remained and were summarised in Tables 2 and 3. Moreover, almost
all studies investigated sexual function as an outcome, while only some alternatively focused

on sexual quality of life or sexual satisfaction. Surprisingly, only Shi et al. (2020) measured
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positive well-being as framed in Table 1, in which the Index of Well-Being was used as an

outcome measure.

Figure 1
PRISMA Flow Diagram
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Table 2
Study Characteristics of Studies Comparing PPIs With TAU

Study Study design  Country Participants’  Sexual disorder Intervention (n; Active Outcome Other outcomes
gender (N) Classification according  control (n) measured
to van Agteren et al.
(2021))

PN R W=
1
1
1
1
1
1
1
1
1

16. - - - - - - - - -

Note. BAI = Beck Anxiety Inventory; BDI-II = Beck Depression Inventory-1I; CSFQ-F = Changes in Sexual Function Questionnaire for Females; CSFQ-M = Changes in
Sexual Function Questionnaire for Males; DAS-7 = Dyadic Adjustment Scale-7; FFMQ-SF = Five Facet Mindfulness Questionnaire-Short Form; FSDS = Female Sexual
Distress Scale; FSDS-R = Female Sexual Distress Scale-Revised; FSFI = Female Sexual Function Index; GRA = Global Response Assessment; HADS = Hospital Anxiety
and Depression Scale; ITEF = International Index of Erectile Function; ISS = Index of Sexual Satisfaction; MENQOL = Menopause-specific Quality of Life Questionnaire;
MSQ = Multidimensional Sexuality Questionnaire; OSPI = O’Leary—Sant Symptom and Problem Index; PAIR = Personal Assessment of Intimacy in Relationships; PSEQ
= Pain Self-Efficacy Questionnaire; SBAQ = Sexual Behaviors Assessment Questionnaire; SF-12 = 12-Item Short Form Health Survey; SQOL = Sexual Quality of Life;
TAU = Treatment As Usual; VAS = Visual Analogue Scale; WHOQOL-BREF = Abbreviated Version of WHO Quality of Life.
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Table 3
Study Characteristics of Studies Comparing PPIs With Passive Controls

Study Study design  Country Participants ~ Sexual disorder Intervention (n; Control (n)  Outcome Other outcomes
(N) Classification according measured
to van Agteren et al.
(2021))

PN R W=
1
1
1
1
1
1
1
1
1

13, - - - - - - - - -

Note. ATWGS = Attitude Towards Women’s Genitalia Scale; BDI = Beck Depression Inventory; BIBCQ = Body Image after Breast Cancer Questionnaire; BIS = Body
Image Scale; BSI-18 = Brief Symptom Inventory—18; CD-RISC-2 = Connor-Davidson Resilience Scale-2; DAS = Dyadic Adjustment Scale; DAS-7 = Dyadic Adjustment
Scale-7; DASA = Detailed Assessment of Sexual Arousal; FACT-G = Functional Assessment of Cancer Therapy — General; FFMQ = Five Facet Mindfulness
Questionnaire; FFMQ-SF = Five Facet Mindfulness Questionnaire Short Form; FSDS = Female Sexual Distress Scale; FSDS-R = Female Sexual Distress Scale-Revised;
FSFI = Female Sexual Function Inventory; GAD-7 = Generalised Anxiety Disorder-7; GQ-6 = Gratitude Questionnaire-6; HADS = Hospital Anxiety Depression Scale;
IIEF = International Index of Erectile Function; PRQC = Perceived Relationship Quality Components Inventory; PSS-4 = Perceived Stress Scale-4; RDAS = Revised
Dyadic Adjustment Scale; SAGASF-F= Self-Assessment of Genital Anatomy and Sexual Function; SCL-90-R = Symptom Checklist-90 Revised; SDI-2 = Sexual Desire
Inventory-2; SFQ = Sexual Function Questionnaire; SHS = Subjective Happiness Scale; SIDI = Sexual Interest and Desire Inventory; SIDI-F = Sexual Interest and Desire
Inventory—Female; SSE = Sexual Self-Efficacy; SWLS = Satisfaction With Life Scale; WHOQOL-BREF = Abbreviated Version of WHO Quality of Life.
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Bias in the collected data

To investigate publication bias, Egger’s regression test, which is a measure of small
study effect, was used to detect asymmetry in the funnel plots. Funnel plots were generated for
studies that compared PPIs with active (see Figure 2), as well as passive controls (see Figure
3). With two non-significant Egger’s tests (see Table 4), it may be assumed that the funnel plots
are symmetrical. Therefore, there was no indication of a small study effect. In both funnel plots,
a study is visibly asymmetrically outlying, which remained nonsignificant in Egger’s

regression. The effects of outlying studies are attended to below.

Figure 2
Funnel Plot and Egger’s Test of Studies Comparing PPIs with TAU
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Figure 3
Funnel Plot and Egger’s Test of Studies Comparing PPIs with a Passive Control
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Egger’s Regression Test
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In assessing the quality of the included studies, and thus the internal validity of the
current study, a risk of bias assessment was performed using the Cochrane ROB2 tool. The
outcomes have been summarised in a traffic light fashion in Tables 5 and 6. Surprisingly, only
five and six out of 26 studies introduced a low risk of bias and some concerns to the equation,
respectively. Most studies reported limitations regarding the randomization process, missing
data and deviating from the intended interventions (domains 1, 2 and 3). Measuring (domain 4)

and reporting the outcomes (domain 5) seldom introduced bias in the included studies.

Table 5

Risk of Bias Assessment using the Cochrane ROB2 Tool for Studies Comparing PPIs with TAU

Study ROB D1 D2 D3 D4 D5
Lo O @ © 0 0 O
2 - O @ ¢ ¢ 0o ©
o @ @ O © 0 ©
o O ©C € @ 0 O
5 O @ ¢ 6 & O
6. - O @ O O @& 0
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Table 5

Risk of Bias Assessment using the Cochrane ROB2 Tool for Studies Comparing PPIs with TAU

Study ROB D1 D2 D3 D4 D5
T @ © O @ 0 0
5 O @ O @ o 0
% @ @ @ ¢ & ©
10. - O @ ¢ ¢ & O
.- O @ O & 0 O
12 - O @ @ 6 & O
13. - O @ @ ¢ o O
14 - O @ O O @ ©
15 - O ©C O @6 & @

Note. D1 = Domain 1 — the randomization process; D2 = Domain 2 — deviations from intended interventions

(focus was laid on the assignment to the intervention); D3 = Domain 3 — missing outcome data; D4 = Domain
4 — measurement of the outcome; D5 = Domain 5 — selection of the reported result; ROB = risk of bias; . =

high risk of bias; O = some concerns; . = low risk of bias.

Table 6
Risk of Bias Assessment using the Cochrane ROB2 Tool for Studies Comparing PPIs with Passive Controls
OB

=
)
=
w)
[,

Study

e A N U o A

—_
O

C0000 0000000
O@CCI@C @] @ B
Q0000000000 ® =
000000000009 =
000000000000
000000000000

12. -

Note. D1 = Domain 1 — the randomization process; D2 = Domain 2 — deviations from intended interventions

(focus was laid on the assignment to the intervention); D3 = Domain 3 — missing outcome data; D4 = Domain
4 — measurement of the outcome; D5 = Domain 5 — selection of the reported result; ROB = risk of bias; . =

high risk of bias; O = some concerns; . = low risk of bias.
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RQ 1: What PPI are Used and for Which Sexual Disorder

Of the 29 included effect sizes, 23 focused on mindfulness-based interventions. These
interventions were most often deployed in samples that did not have a sexual disorder as
described in the DSM-V (k = 13) but rather suffered from otherwise specified complaints. The
mindfulness-based interventions were, however, also used for sexual interest and arousal
disorder (k =8), female orgasmic disorder (k = 1) and genito-pelvic pain/penetration disorder
(k = 1). Multi-component PPIs were used in three instances (k = 3), while ACT (k = 1) and
relationship enhancement education and counselling (k = 1) were both only used once. All three
aimed at heightening sexual functioning in otherwise described conditions than those included
in the DSM-V. One study investigated the use of cognitive bias modification of interpretation
(CBM) to heighten sexual functioning for women with sexual interest and arousal disorder. In
summary, predominantly mindfulness-based interventions were investigated (k = 23), whilst
otherwise specified conditions (k = 18) and women with sexual interest arousal disorder (k =

9) were most often treated in the included studies.

RQ 2: The Effect of PPIs on Sexual Function

The forest plot in Figure 4 summarizes the 16 effects of PPIs on sexual function
compared with active controls. When pooling these, it became clear that the random effect was
small, but significant (-). Moderate between-study heterogeneity was estimated at > = - (-),
with an I? value of -% (-). The prediction interval ranged from g = - to -, meaning future negative
effect sizes cannot be ruled out. Outlier detection prompted the omission of - et al.’s (-) study.
After outlier removal analysis, heterogeneity remained, however, moderate (-) and the effect
remained small and significant (-). In omitting the twelve studies that posed a high risk of bias,

the pooled effect remained robust and small (-).
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Figure 4
Forest Plot of the Effects of Studies Comparing PPIs with TAU on Sexual Function

The comparison of PPIs and passive controls on sexual function is summarised in Figure
5. Compared with no intervention, PPIs had a large significant effect on sexual function (-).
Nevertheless, the large pooled effect contended with substantial between-study heterogeneity,
as the 1 had been estimated at - (-) with an I value of -% (-). In line with this, the prediction
interval of g = - to - revealed that negative effect sizes cannot be deterred in the future. Upon
outlier removal, which resulted in the omission of the MBCT effect size of - et al. (-), the
between-study heterogeneity remained substantial (-). Meanwhile, the random effect shrunk to
a significant moderate level (-). Furthermore, a sensitivity analysis confirmed the robustness of

the pooled effect across risk of bias, as a large significant effect size remained (-).
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Figure S

Forest Plot of the Effects of Studies Comparing PPIs with Passive Controls on Sexual Function

Note. CBM = Cognitive Bias Modification; MBCT = Mindfulness-Based Cognitive Therapy.

RQ 3: The Effect of PPIs on Positive Well-Being

Only - et al. (-) measured positive well-being as indicated in Table 1 and found
significant improvement due to their multicomponent PPI for sexual complaints. With one
measurement, a meta-analysis appraising the effect of PPIs for sexual complaints on positive

well-being was not possible.
RQ 4: The Difference in Effect on Sexual Function Between Subgroups

To investigate whether effects differ across sexual disorders, PPIs and gender, subgroup
analyses were performed. The studies using active and passive controls were analysed
separately. In most analyses, the subgroups were far from equivalent in size, with half of the
groups only containing one or two effect sizes. In the actively controlled studies (see Table 7),
the differences between the sexual disorder subgroups, consisting of sexual interest arousal
disorder, female orgasmic disorder, genito-pelvic pain/penetration disorder and otherwise
specified sexual complaints, were borderline non-significant. Regarding PPIs, a significant
difference was found. The ‘other’ PPI group, consisting solely of a Relationship Enhancement
Education and Counselling condition, yielded a higher effect, which was large and significant.
There was, nevertheless, merely one study in this subgroup. Moreover, the mindfulness-based
and multi-component PPI groups both aggregated to a small effect, but solely the former had a
significant effect. Finally, in comparing gendered samples, there was a significant difference,

with the small significant pooled effect only persisting in the female sample group.

Table 7
Subgroup Analyses (Mixed Effects Model) for the Active Controls Across Sexual Disorders, Gender and PPls

on Sexual Function

g 95%CI p IZ 95%CI Psubgroup

Sexual disorder R

Other (k=12) - - - - -

SIAD (k=2) - - - - -
FOD (k= 1) - - - - -
GPPPD - - - - -
(k=1)

PPIs -
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Table 7

20

Subgroup Analyses (Mixed Effects Model) for the Active Controls Across Sexual Disorders, Gender and PPIs

on Sexual Function

g

95%Cl

IZ

95%CI

Psubgroup

Mindfulness-based
(k=13)
Multi-component -
PPI (k=2)
Other (REEC; -
k=1)

Gender
Female (k = 14) -
Male (k = 2) -

Note. FOD = Female Orgasmic Disorder; GPPPD = Genito-Pelvic Pain/Penetration Disorder; PPI = Positive

Psychological Intervention; REEC = Relationship Enhancement Education and Counselling; SIAD = Sexual

Interest Arousal Disorder.

For the studies with passive controls, the subgroup analyses were summarised in Table

8. The effect of PPIs on sexual function across sexual disorders, which covered sexual interest

arousal disorder and otherwise specified sexual complaints, was non-significantly different.

Contrarily, the PPI subgroups did differ significantly. The ACT, mindfulness-based and ‘other’

PPI groupings greatly and significantly affected sexual function. Meanwhile, the multi-

component PPI group had no significant effect on sexual function. Likewise, the subgroups

comparing genders did differ significantly; the female subgroup experienced a large significant

effect on their sexual function, whereas the male subgroup experienced a negative small

nonsignificant effect.

Table 8

Subgroup Analyses (Mixed Effects Model) for the Passive Controls Across Sexual Disorders, Gender and

PPIs on Sexual Function

95%C1

IZ

95%ClI

Psubgroup

Sexual disorder
Other (k=7) -
SIAD (k =6) -
PPI
Mindfulness-based -
(k=10)
Other (CBM,; -
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Table 8
Subgroup Analyses (Mixed Effects Model) for the Passive Controls Across Sexual Disorders, Gender and

PPIs on Sexual Function

g 95%Cl P P 95%Cl  petarom

k=1)

ACT (k=1) - - - - -
Multi-component - - - - -

PPI (k=1)

Gender -

Female (k=12) - - - - -

Male (k=1) - - - - -

Note. ACT = Acceptance and Commitment Therapy; CBM = Cognitive Bias Modification; PPI = Positive

Psychological Intervention; SIAD = Sexual Interest Arousal Disorder.

Discussion

The current research aimed to systematically uncover, quantify and integrate the
available evidence on the effectiveness of PPIs for sexual dysfunction on positive well-being
and sexual function, compared with both waiting-list conditions and other psychotherapies. In
most of the included studies, the effects of mindfulness-based therapies were investigated for
treating sexual complaints not included in the DSM-V, as well as sexual interest arousal
disorder to a lesser extent. The results suggest that PPIs can improve sexual function greatly
and significantly when compared with no intervention (see Figure 5). For PPIs, a small, but still
significant superiority remains in the effect on sexual function when compared with TAU (see
Figure 4). This supports our notion that pathology-focused interventions for sexual function are
less fitting compared to PPIs in their purpose of increasing sexual health, which entails a state
of well-being rather than the absence of sexual complaints. Egger’s regression and sensitivity
analyses suggest that these outcomes are not observed due to small-study effects (see Table 4),
low-quality studies or outliers. Another main finding is that the observed effect is different
across types of PPIs and gender, but not sexual disorders (see Tables 7 and 8). The evidence is
mainly available for and supportive of mindfulness-based interventions and women. Contrarily,
the effect on positive well-being by PPIs for sexual function improvement was investigated
only once. Therefore, no new aggregate information was uncovered through the current

research for the effect on positive well-being.

Similar to our finding regarding sexual function, Carr et al. (2021) reported that PPIs

were more effective than TAU, as well as no intervention, in treating depression, anxiety and
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stress symptoms. The authors, furthermore, concluded that PPIs were also more effective in
cultivating well-being. However, we found merely one study that included this as a
measurement. Finding little well-being research with a focus on sexual health is in line with
Van Agteren et al.’s (2021) findings for their systematic review on well-being heightening
psychotherapies, as they found no studies on participants with sexual complaints. Moreover,
our conclusion regarding mindfulness being effective for women corroborates Stephenson and
Kerth’s (2017) and Alahverdi et al.’s (2022) findings of improved sexual function through
mindfulness for female sexual dysfunction. Within broader well-being research, Van Agteren
et al. (2021) also found that mindfulness-based interventions were among the most frequently
researched types of interventions, second only to PPIs, while also being effective. Surprisingly,
our results were mostly available for, but also supportive of PPIs for women, whereas not for
men. Little research is available on gender-based efficacy differences in PPI research; Rao and
Donaldson (2015) concluded that female participants are overrepresented, while Thompson et
al. (2014) identified women as a more suitable target audience than men, as they respond
significantly better to PPIs than men. In the case of mindfulness interventions, women have
been shown to benefit more than men in outcome measures such as self-compassion and
negative affect (Rojiani et al., 2017). Comparably, sexual mindfulness is positively associated
with sexual satisfaction in women, but not in men; it has been suggested to occur as a result of
women’s tendency to focus on their partner’s pleasure rather than their own, while men have a
better awareness of their physical arousal (Leavitt et al., 2019). Mindfulness interventions seem
to further the concordance between subjective desire and genital arousal in women (Velten et
al., 2017). Our findings, along with the limited existing research on the subject, indicate that

PPIs and/or mindfulness affect men and women disparately.

Interpretation of the results should be done considering the inherent limitations of this
research. While the current review is the first to cover the full scope of the available research
on PPIs treating sexual (dys)function, it also uncovers research gaps, regarding male
participants, various PPIs (e.g. compassion interventions) and numerous sexual disorders (e.g.
male hypoactive sexual desire disorder), as these have been mostly or completely overlooked.
Therefore, general conclusions about the effect of PPIs on sexual dysfunction should be
avoided. As aresult, the current outcomes give a promising portrayal of PPIs’ ability to heighten
sexual function, but is, with the lack of available evidence, not generalizable to all genders,
disorders and PPIs. Additionally, of the included studies, only five introduced a low risk of bias.

This shows that the quality of the available evidence falls short. The sensitivity analyses
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ensured, however, that the effect remains robust when relying only on higher-quality evidence.
Next to the limitations in the evidence used, there are also limitations in the review process.
Our research framework exhibits clinical heterogeneity, illustrating the exploratory nature of
this study. This aspect simultaneously acts as a strength given the novelty of the topic.
Concretely, clinical heterogeneity was engendered by the comprehensive inclusion of all
available PPIs, participants, genders, sexual complaints, measures, time points of measures,
treatment intensities, treatment modalities and active comparators. The broad inclusivity
allowed for the thorough examination of the available research but as a result, the measured
heterogeneity was indeed substantial, even after dividing the data into subgroups on the basis
of sexual disorder, PPIs and gender. Specifically, this signifies that, beyond these three aspects,
no information is available on the characteristics that contribute to or suppress the impact of
PPIs on sexual function. This furthers the point that current outcomes are preliminary evidence
in favour of the effect of PPIs on sexual function but need further investigation. Moreover, no
systematised measure is used to appraise the certainty of our outcomes; the GRADE approach
is an example of such a measure (Schiinemann et al., 2013), which is also recommended in the

PRISMA guidelines (Page et al., 2021).

Based on this research, multiple recommendations can be made. For clinical application,
it can be recommended that the use or addition of a mindfulness-based approach is considered
for sexual complaints in women. There seems to be a sufficient body of evidence in and beyond
this study that argues for this practice. As for future research, plenty of research gaps have been
uncovered. Researchers are invited to contemplate studying the so far (mostly) overlooked PPIs
(i.e. ACT, compassion interventions, reminiscence interventions, expressive writing, multi-
component PPIs, singular PPIs), sexual disorders (i.e. female orgasmic disorder, genito-pelvic
pain/penetration disorder, male hypoactive sexual desire disorder, erectile disorder, premature
(early) ejaculation, delayed ejaculation) and male population suffering from sexual complaints.
Additionally, especially when researching PPIs, the effect on both symptoms, as well as
positive well-being, should be measured to enable the holistic appraisal of the intervention’s
impact (Keyes, 2007). Including a measure aimed at assessing positive mental health, such as
the Mental Health Continuum — Short Form by Keyes (2008), in future research would facilitate

such a holistic appraisal.
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Conclusion

While the definition of sexual health matches positive psychology and PPIs, their effect
on sexual (dys)function and positive well-being had never been systematically appraised.
Through means of a systematic search, we found that, except for one, studies on PPIs for sexual
complaints have paid no attention to the effect on positive well-being. As a result, the effects
therein remain unclear. Nonetheless, through meta-analysing the effect of PPIs on sexual
function, this study found that PPIs are more effective than no intervention in heightening
sexual function. Even compared with TAU, PPIs remain superior in heightening sexual
function. The generalizability of the conclusion is, however, limited, as we faced substantial
heterogeneity in the observed effect. Moreover, the included research mainly focused on
mindfulness-based interventions targeting female participants. Therefore, future research on
PPIs’ effect on sexual function should aim to focus on the so far overlooked PPIs, sexual

disorders, male participants and assessment of positive well-being.
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Appendices

Appendix A: Glossary

95%CI = 95%-Confidence Interval
ACT = Acceptance and Commitment Therapy

ATWGS = Attitude Towards Women’s Genitalia
Scale

BAI = Beck Anxiety Inventory
BDI-II = Beck Depression Inventory-I1

BIBCQ = Body Image after Breast Cancer
Questionnaire

BIS = Body Image Scale

BSI-18 = Brief Symptom Inventory—18

CBM = Cognitive Bias Modification

CBT = Cognitive Behavioural Therapy
CD-RISC-2 = Connor-Davidson Resilience Scale-2

Cochrane ROB2 Tool = Cochrane Risk Of Bias 2
Tool

CSFQ-F = Changes in Sexual Function
Questionnaire for Females

CSFQ-M = Changes in Sexual Function
Questionnaire for Males

DAS = Dyadic Adjustment Scale
DAS-7 = Dyadic Adjustment Scale-7
DASA = Detailed Assessment of Sexual Arousal

DSM-V = Diagnostic and Statistical Manual of
Mental Disorders-Fifth Edition

FACT-G = Functional Assessment of Cancer
Therapy — General

FFMQ = Five Facet Mindfulness Questionnaire

FFMQ-SF = Five Facet Mindfulness Questionnaire-
Short Form

FOD = Female Orgasmic Disorder

FSDS = Female Sexual Distress Scale

FSDS-R = Female Sexual Distress Scale-Revised
FSFI = Female Sexual Function Index

GAD-7 = Generalised Anxiety Disorder-7

GPPPD = Genito-Pelvic Pain/Penetration Disorder

34

GQ-6 = Gratitude Questionnaire-6

GRA = Global Response Assessment

HADS = Hospital Anxiety and Depression Scale
HK = Knapp-Hartung adjustments

ICTRP = International Clinical Trials Registry
Platform

IIEF = International Index of Erectile Function
ISS = Index of Sexual Satisfaction
MBCT = Mindfulness-Based Cognitive Therapy

MENQOL = Menopause-specific Quality of Life
Questionnaire

MSQ = Multidimensional Sexuality Questionnaire
OSPI = O’Leary—Sant Symptom and Problem Index

PAIR = Personal Assessment of Intimacy in
Relationships

PI = Prediction Interval
PPI = Positive Psychological Intervention

PRISMA = Prevention and Recovery Information
System for Monitoring and Analysis

PROSPERO = The International Prospective
Register of Systematic Reviews

PRQC = Perceived Relationship Quality
Components Inventory

PSEQ = Pain Self-Efficacy Questionnaire
PSS-4 = Perceived Stress Scale-4
RDAS = Revised Dyadic Adjustment Scale

REEC = Relationship Enhancement Education and
Counselling

SAGASF-F= Self-Assessment of Genital Anatomy
and Sexual Function

SBAQ = Sexual Behaviors Assessment
Questionnaire

SCL-90-R = Symptom Checklist-90 Revised
SDI-2 = Sexual Desire Inventory-2

SF-12 = 12-Item Short Form Health Survey
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SFQ = Sexual Function Questionnaire

SHS = Subjective Happiness Scale

SIAD = Sexual Interest Arousal Disorder
SIDI = Sexual Interest and Desire Inventory

SIDI-F = Sexual Interest and Desire Inventory—
Female

SQOL = Sexual Quality of Life

35

SSE = Sexual Self-Efficacy

SWLS = Satisfaction With Life Scale
TAU = Treatment As Usual

VAS = Visual Analogue Scale

WHOQOL-BREF = Abbreviated Version of WHO
Quality of Life



