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ABSTRACT

Sexual wellbeing is an important aspect of population health. Addressing and monitoring it as a distinct
issue requires valid measures. Our previous conceptual work identified seven domains of sexual well-
being: security; respect; self-esteem; resilience; forgiveness; self-determination; and comfort. Here, we
describe the development and validation of a measure of sexual wellbeing reflecting these domains.
Based on the analysis of 40 semi-structured interviews, we operationalized domains into items, and
refined them via cognitive interviews, workshops, and expert review. We tested the items via two web-
based surveys (n=590; n=814). Using data from the first survey, we carried out exploratory factor
analysis to assess and eliminate poor performing items. Using data from the second survey, we carried
out confirmatory factor analysis to examine model fit and associations between the item reduced
measure and external variables hypothesized to correlate with sexual wellbeing (external validity). A sub-
sample (n = 113) repeated the second survey after 2 weeks to evaluate test-retest reliability. Confirmatory
factor analysis indicated that a “general specific model” had best fit (RMSEA: 0.064; CFl: 0.975, TLI: 0.962),
and functioned equivalently across age group, gender, sexual orientation, and relationship status. The
final Natsal-SW measure comprised 13 items (from an initial set of 25). It was associated with external
variables in the directions hypothesized (all p <.001), including mental wellbeing (0.454), self-esteem
(0.564), body image (0.232), depression (—0.384), anxiety (—0.340), sexual satisfaction (0.680) and sexual
distress (—0.615), and demonstrated good test-retest reliability (ICC = 0.78). The measure enables sexual

wellbeing to be quantified and understood within and across populations.

This paper reports on the development and validation of
a brief population measure of sexual wellbeing. It is part of
a broader project and suite of papers (Mitchell et al., 2021;
Lewis, in review) which seek to conceptualize and operationa-
lize sexual wellbeing for public health research and practice.
We begin by introducing key concepts and considerations
from the adjacent fields of subjective and psychological well-
being. We then review how sexual wellbeing has been defined
and measured in sexology, highlighting current gaps. We argue
that sexual wellbeing is a multi-dimensional construct, distinct
but overlapping with sexual health, sexual justice, and sexual
pleasure. We propose that a new measure is required which
captures a range of psychosocial dimensions and reflects struc-
tural influences on the capacity to experience sexual wellbeing.

Measurement of Subjective/Psychological Wellbeing and
the Absence of Sexual Dimensions

Wellbeing can be defined as “feeling good and functioning
well” (Ruggeri et al., 2020) and can be measured at individual,
community, and national levels. While social and economic
policies traditionally prioritize material wellbeing (measured

via indicators such as income, wealth, and education), there is
increasing recognition that psychological and subjective well-
being also matters for population health (Diener et al., 2017).
Psychological wellbeing is equated with positive mental health,
defined by the World Health Organization as “a state of well-
being in which the individual realizes his or her own abilities,
can cope with the normal stresses of life, can work produc-
tively and fruitfully, and is able to make a contribution to his or
her community” (World Health Organization, 2004, p. 59).
Psychological wellbeing includes subjective wellbeing, which
broadly refers to cognitive and affective evaluations of one’s
life (Diener et al., 2003). Self-evaluation of wellbeing is typi-
cally based on two different forms of happiness: hedonic
(pleasure) and eudaimonic (meaning and purpose) (Ryan &
Deci, 2001; Seligman, 2011). Psychological wellbeing com-
prises things like autonomy, environmental mastery, positive
relationships, = meaning or  purpose, and  self-
acceptance. Subjective wellbeing is often narrowly defined
and measured as happiness and life satisfaction, but this
approach is limited in capturing how people are functioning
and their psychological wellbeing (Ruggeri et al., 2020). There
has been increasing recognition that psychological wellbeing is
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a multi-dimensional construct, and several key attempts to
provide multi-dimensional measurement. For instance,
Huppert and So (2013) identified 10 features of flourishing
(high well-being) using data from the European Social Survey
(Huppert & So, 2013) including self-esteem, resilience, mean-
ing, and positive relationships. Validated multidimensional
brief measures of subjective wellbeing, such as the Warwick
and Edinburgh Mental Wellbeing Scale (WEMWEBS, Tennant
et al., 2007) and the Mental Health Continuum-Short Form
(MHC-SF, Keyes, 2002) have also gained traction in recent
years.

Positive relationships are a common indicator of subjective
wellbeing but sexual dimensions are typically overlooked
(Hooghe, 2012). This omission is odd given the centrality of
sexuality to human experience and given that sex is a basic
human capability (Nussbaum & Sen, 1993). We have pre-
viously argued that sexual wellbeing could be monitored as
a meaningful indicator of population wellbeing (Mitchell et al.,
2021), for instance, highlighting important inequities in the
extent to which people are able to convert resources into health
functioning (Lorimer, et al., 2022). Supporting this idea,
a recent review found strong empirical evidence of the link
between poverty and sexual wellbeing, which they defined as
“positive, pleasurable, and safe sexual experiences, both physi-
cal and psychological, that both enable and intersect with other
key elements of sexuality” (Higgins et al., 2022, p. 940). The
authors proposed three pathways through which “erotic
inequalities” emerge: housing and sexual spaces; financial-
associated stress; and poverty-fueled lowered expectations for
enjoyable sexual experiences (Higgins et al., 2022). The argu-
ment for including sexuality as an integral part of individual
wellbeing has also been made on psychometric grounds: ana-
lysis of Flemish population data showed that including an item
on sexual satisfaction in a brief (5-item) measure of wellbeing
improved the scale properties (Hooghe, 2012). The author
concluded that “if one wants to arrive at a full understanding
of what wellbeing actually means for people, the sexual ele-
ment cannot be over-looked” (Hooghe, 2012, p. 272). This
study was ground-breaking in making the case for inclusion
of a sexual dimension within a general measure of wellbeing,
but the included item was limited to a single item on sexual
satisfaction.

The Conceptualization and Measurement of Wellbeing in
Sexology

If sexual dimensions are to be included in subjective mea-
sures of wellbeing, or tracked as an indicator of population
health, then the concept of sexual wellbeing must first be
clarified. Good measures of sexual wellbeing are also of
direct value in sexology research, for instance to evaluate
sexual health interventions. Within the field of sexology,
there is burgeoning interest in the definition and measure-
ment of sexual wellbeing. A recent review (Lorimer et al,,
2019) identified 162 studies in which sexual wellbeing was
ostensibly included as an outcome; all studies either pur-
ported to directly measure sexual wellbeing or otherwise
employed the term in describing their outcomes. Only 10
of the studies explicitly defined sexual wellbeing. The

review attested to the wide range of facets of sexuality
currently considered as sexual wellbeing, with studies
focusing on aspects as diverse as sexual assertiveness, sex-
ual closeness, and gender socialization. There were few
multi-domain measures, and the authors lamented the
lack of studies focused on socio-cultural features such as
sexual health rights, stigma, and freedom to express oneself
sexually. Building on the Lorimer review, Sundgren and
colleagues recently reviewed 74 psychometric measures of
sexual wellbeing (Sundgren et al., 2022). Like Lorimer and
colleagues, they searched using the term “sexual wellbeing”
and identified measures on wide-ranging aspects of sexu-
ality including communication, sexual functioning, and
rewards/costs of sexual behavior (Sundgren et al., 2022).
Neither review identified a single definition or measure
that adequately captured sexual wellbeing. Both reviews
affirmed that definitional challenges affecting general well-
being (e.g. subjectivity; variation in individual priorities)
also apply to sexual wellbeing.

By nature of their search strategy, the reviews of Lorimer et
al. and Sundgren et al. included studies that were seeking to
measure other constructs (such as sexual function) but
employed sexual wellbeing as a synonym. There are relatively
few studies that have measured sexual wellbeing as an expli-
citly defined construct. Among these, notable earlier attempts
tended to conflate sexual wellbeing with sexual satisfaction.
For instance, applying the idea of subjective wellbeing as
“cognitive and emotional evaluation,” Laumann et al. (2006)
extended this to sexual wellbeing, measured via three satisfac-
tion statements (with the physical and emotional relationship
and with sexual health/function) plus a statement on the
importance of sex.

The interchange of sexual wellbeing with satisfaction is
common in contexts such as treatment for sexual difficulties.
However, equation of sexual wellbeing with sexual satisfaction
may be limited in the same way that equating psychological
wellbeing with life satisfaction is limited. Usually assessed as
a single item, sexual satisfaction is limited in capturing psy-
chological aspects of sexual wellbeing, including positive emo-
tions and self-esteem. It is also limited in assessing capabilities
integral to wellbeing, such as the freedom to express one’s
sexuality without censure or retribution (Lorimer et al., 2019,
2022). For instance, laws prohibiting abortion or homosexu-
ality directly limit capabilities for sexual wellbeing in ways that
reach far beyond satisfaction with sexual activity (Lorimer
et al,, 2022). Capability, or freedom to achieve, is an important
concept which recognizes structural inequities in opportu-
nities to flourish and demands a focus on justice (Lorimer
et al., 2022; Willen et al., 2022). Sexual satisfaction is also
limited in encapsulating the complexity of intra- and inter-
personal factors that shape a sense of sexual wellbeing
(Lorimer et al., 2019). This includes factors such as interna-
lized shame or unresolved issues in a sexual relationship.
Crucially, assessment of satisfaction depends on individual
expectations of satisfaction and these may be poverty-fueled
and/or constrained, particularly among those with less power
and agency, and those whose sexual rights are restricted
(Higgins et al., 2022; McClelland, 2010). Finally, responses to
questions on sexual satisfaction often focus on event-level



assessments rather than more general summations.
Assessments of individual sexual events are momentary and
can be limited in capturing more stable feelings and thoughts
about sexual wellbeing over time (Rosen et al., 2015).

In parallel with the subjective wellbeing field, more recent
attempts at measurement have recognized sexual wellbeing as
a multi-dimensional construct and have proposed a breadth of
potential dimensions. Muise et al. (2010) measured four
subjective aspects of sexual wellbeing: satisfaction with sexual
relationships and functioning; sexual awareness; sexual self-
esteem; and body image esteem. In their study of sexual
wellness in later life, Syme and colleagues coded participant
perspectives on sexual wellbeing and proposed measurement
across four dimensions: psychological (cognitions, emotions,
and concepts), social (relationship, shared experience),
biological/behavioral (functioning, behaviours/script) and
cultural (age/time in life, gender/sexual orientation) aspects
(373 participants aged 50 plus (Syme et al., 2019)). Also focus-
ing on older people (aged 60 plus), Stulhofer et al. (2019)
evaluated a five-dimension measure of sexual wellbeing
focused on sexual and intimate activities: intimacy during
sex, distress over sexual function, frequency of cuddling, sexual
satisfaction, and perceived sexual compatibility (Stulhofer
et al,, 2019, 2020). Another recent five-item measure similarly
focused on intimate and sexual activities and was validated in
both trans and cis populations (Gerymski, 2021).

The Need for a Population-Health Measure of Sexual
Wellbeing

In sum, the field of sexology has progressed to viewing sexual
wellbeing as multi-dimensional and broader than sexual
satisfaction. However, there remains wide variation in aspects
included in existing measures, and a tendency to focus on
what people do, rather than on how they think or feel (cog-
nitive and affective evaluation). This brings a disconnect
between important work on psychological wellbeing, and
work within sexology to measure sexual wellbeing. There is
also limited effort to encapsulate how sexual wellbeing is
shaped by others and by the broader socio-cultural context
(Lorimer et al., 2022). Narrow conceptualization and mea-
surement of sexual wellbeing limits understanding of how
sexuality affects broader wellbeing (Stephenson & Meston,
2015) and may mean missed opportunities for sexual health
interventions to address issues such as shame and stigma
which curb engagement with services and ability to minimize
personal risk.

Prior Conceptual Work to Develop the Natsal-SW

To address these gaps, we sought to develop a brief multi-
dimensional measure of sexual wellbeing for population
surveys. The four key stages of the project are summarised
in Figure 1. In this paper, we describe the third and fourth
stages (SW development and refinement, and validation).
We first briefly summarize findings from the first
and second stages to provide context. The study began
with a concept mapping process which included discussion
among authors, and engagement with wide-ranging
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literature, including reviews of sexual wellbeing measures
and concepts (McLinden, 2017). We proposed that sexual
wellbeing should be considered as one of the four pillars of
public health research and practice in sexuality, alongside
sexual pleasure, sexual justice, and sexual health (Mitchell
et al., 2021). A crucial insight We gain in differentiating
sexual wellbeing from sexual health, pleasure, and justice is
that the experiences of sexuality over a lifetime are too
nuanced to be usefully conflated. As previously noted,
conflation of sexual wellbeing with, for example, sexual
satisfaction or sexual function, is a key limitation of exist-
ing measures.

We proposed that the sexual wellbeing pillar could
comprise seven domains — sexual safety and security, sex-
ual respect, sexual self-esteem, resilience in relation to
sexual experiences, forgiveness (of self and others) of sex-
ual harms, self-determination in one’s sex life and comfort
with sexuality - and we outlined the connection of each
domain to sexual wellbeing and their relevance to public
health (Mitchell et al., 2021). In accord with some authors’
emphasis on interpersonal and social/cultural influences on
sexual wellbeing (see for example, Higgins et al. (2022)), we
incorporated domains of sexual respect, sexual forgiveness,
and sexual resilience to reflect those essential adaptive
capacities that were not well represented in existing mea-
sures. The remaining domains - sexual safety and security,
sexual self-esteem, sexual self-determination, and sexual
comfort - addressed self-perceptions and resonated with
domains reflected in other measures of sexual wellbeing.

Subsequently, we undertook qualitative work to explore
individual meanings of sexual wellbeing, and to assess whether
our seven theoretically proposed domains resonated with par-
ticipants’ experiences (stage two, Figure 1). The qualitative
stage is explained briefly below (see Method) and findings
are presented in detail elsewhere (Lewis et al., in review). In
brief, participants’ accounts confirmed the relevance and inter-
relatedness of the seven domains. The salience of each domain
depended on the extent to which participants had experienced
adversity in that domain, with salience varying mostly by
gender and sexual orientation. We also found that social rela-
tionships and structural inequalities could strengthen or
undermine sexual wellbeing.

Our seven domains thus provide an essential scaffold
for conceptualizing and operationalizing sexual wellbeing
defined by Muise et al. (2010, p. 917) as the “cognitive
and affective evaluation of oneself as a sexual being” (see
also similar definitions in Laumann et al. (2006, p. 146),
and Treen and Schaller (2010, p. 180) among others).
During early project phases, we employed this as
a working definition because of the direct link with posi-
tive psychology. We later defined sexual wellbeing our-
selves as, “sexual emotions and cognitions which include
feeling safe, respected, comfortable, confident, autono-
mous, secure, and able to work through change, chal-
lenges, and past traumas”. This enlarged definition
reflects the fact that sexual wellbeing contains corrective
as well as evaluative functions. By corrective we mean that
there is potential for community and individual level
interventions to improve sexual wellbeing. By evaluative
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Qualitative
fieldwork

Conceptual
work

Semi-structured
interviews (n=40) using
card-sorting activity to:

Literature review of
sexual wellbeing
measures and

concepts i) assess relevance of

proposed domains of

—| sexual wellbeing within
participants’ own
understandings;

i) identify terminology
to inform
operationalisation of
proposed domains

o v

Structured
discussion within
research team

7 domains of
sexual wellbeing

Findings used to

draft initial 25-item
measure

Figure 1. Description of method.

we mean that sexual wellbeing could be an appropriate
outcome - or measurable success indicator - of public
health intervention. For instance, a strategy to improve
access and quality of sexual health services should have
measurable impact on the sexual wellbeing of the target
population.

In this, our seven domains of sexual wellbeing provide
points for amelioration of factors detracting from wellbeing
(for example, psychological recovery from a previous experi-
ence of nonconsensual sex), or for increasing wellbeing in
response to reinterpreted or new experiences (for example,
a new and nurturing sexual relationship). In other words,
there exists a balancing loop in which disruptive life experi-
ences can reset sexual wellbeing to a new setpoint or result in
return to a previous state. This balancing loop reflects
a fluctuating state between one’s ongoing challenges (such as
maintaining one’s sexual self-esteem) and resources (such as
a current partner who is adoring) (Dodge et al., 2012).

In this present study, we describe the process of oper-
ationalizing these domains into a valid measure, the Natsal-
Sexual Wellbeing measure (Natsal-SW). From the outset we
specified that both concept and measure should be (1)
(reasonably) distinct from related concepts of sexual health,
sexual satisfaction, sexual pleasure or sexual function a (2);
be relevant regardless of whether one is sexually active and
irrespective of partnership status; focus on aspects of sexu-
ality amenable to change through public health or clinical
intervention a (3); and represent a summation of experi-
ence and near-future expectations (Mitchell et al., 2021).
The impetus for this research was to develop a measure for
inclusion in the fourth National Survey of Sexual Attitudes
and Lifestyles (Natsal-4).

Measure
development &

Development &
refinement of
25-item measure
via:

validation via two
web-based surveys

Informal workshops Survey 1 (n=590):
with colleagues (sexual Findings to assess and
health researchers and — eliminate poor

—— non-specialists) to performing items
check for (measure reduced to
comprehension/ 3 items)
acceptability
N
4 Survey 2 (n=814):
. : Item-reduced measure
Ri?:l:;e;lvb;fsrﬁ\:\l,se;d with external variables.
; Confirmatory factor
design experts analysis to examine
model fit and
association with
external variables as
hypothesised.
Cognitive interviews A sub-sample (n=113)
— (n=7) with end-users repeated Survey 2 after
NG J two weeks to evaluate

l test-retest reliability

First draft measure
(25 items)

Final validated 13
item measure:
The Natsal-SW

Method
Item Development and Selection

Items for the Natsal-SW were developed via qualitative field-
work, reviews of existing items and measures, informal work-
shops, and cognitive interviews. The full program of work is
summarized in Figure 1.

As part of development work for the Natsal-4 survey, we
undertook 40 qualitative interviews. We sought to explore
participant understanding, experiences, and language in rela-
tion to sexual wellbeing, and to assess whether our seven
proposed domains aligned with participants’ views and
experiences. Interviews were undertaken with participants
aged 18 to 59, recruited via a professional agency (http://
www.propeller-research.co.uk/). We used quota sampling to
ensure variation in terms of age, gender, sexual orientation,
ethnicity, current relationship status, area level deprivation,
and geographic spread across the UK. Participants were
asked to describe what sexual wellbeing meant to them,
and to reflect on their experiences in relation to feelings of
sexual wellbeing (or otherwise). Participants were also shown
20 different cards, each with a statement representing a first
attempt to operationalize the seven domains (Lewis et al., in
review). They were asked to comment on whether they
viewed each statement as important to their sexual wellbeing
and they were encouraged to write their own statement if
they felt the original set did not capture all their priorities.
The purpose of using statement cards was twofold; first, to
stimulate discussion about the domains in terms of their
relevance and priority to participant sexual experiences;
and second, to surface views on terminology and phrasing
that could assist in operationalizing the domains into
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candidate items. Fuller methodological details are provided
elsewhere (Lewis et al., in review).

Alongside the qualitative work, we reviewed existing rele-
vant questionnaire measures for phrasing and wording.
Measures of sexual wellbeing were primarily identified from
an existing scoping review (Lorimer et al., 2019). We searched
for further sexuality-related measures via key sources, such as
the Handbook of Sexuality Measures (Fisher et al., 2013). We
also searched for key measures of constructs related to our
hypothesized domains (e.g. resilience). Phrasing of newly cre-
ated and adapted items was informed by phrasing and lan-
guage used by qualitative interview participants. Draft wording
was refined via multiple discussions within the research team,
two informal workshops with colleagues outside of the
research team, and an expert surgery review by NatCen
Social Research (a research partner in the Natsal study,
https://natcen.ac.uk/). This process gave rise to a preliminary
25-item measure.

We undertook cognitive interviews (n = 7; identifying as: 4
women, 3 men; 1 transgender, 6 cisgender; 5 heterosexual, 1
homosexual, 1 pan/bi-sexual; 5 white British; 2 Asian British)
to investigate acceptability, comprehension, relevance to
experience and question order of the preliminary measure.
Participants were recruited by the same professional agency
using the same sampling approach as the qualitative inter-
views. Participants self-completed the 25-item draft version
of the Natsal-SW and were then asked about their: under-
standing of questions; thought process in recalling their
answers; views on timeframes and response options; feelings
about the sensitivity/intrusiveness of the items; and overall
experience of completing the measure. Cognitive testing
informed refinements in item wording and order (supplemen-
tary file).

Measure Formation and Validation

To develop and validate the Natsal-SW measure, we undertook
two web-based surveys: firstly, to assess psychometric proper-
ties of items and reduce the item number; and secondly, to
externally validate the item-reduced version, ascertain fit of the
final model, and assess test-retest reliability (see Figure 1).

Web-Based Surveys — Sampling

Our first survey included the 25-item draft measure and aimed
for approximately 500 participants. This allowed for 20 parti-
cipants per item and met Comrey and Lee’s (2013) criteria for
“very good” in terms of reducing the risk of erroneous results
based on chance item correlations. Participants were members
of an internet panel administered by a national market
research company (YouGov). YouGov maintain data quality
within their panel by validating new members, and by close
monitoring of “survey behaviour” to eliminate panelists who
give inconsistent responses or display low engagement.
Panelists aged 16-59 years were selected randomly within
nationally representative quotas on region, age within gender,
social grade, and educational level. The survey was closed once
quota targets were reached. Data were subsequently weighted
by region and age within gender.
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The second survey included the reduced-item version of the
Natsal-SW plus additional variables to enable external valida-
tion. We aimed for a larger sample - approximately 800
participants — due to the examination of external validity
which involved analyses of the correlations of our derived
scale with other measures described below. As above, partici-
pants were aged 16-59 and members of the YouGov panel,
quota-sampled to be representative on region, age within gen-
der, social grade, and educational level. Participants complet-
ing this second survey were invited to complete a follow-up
questionnaire comprising only the Natsal-SW’ around 2 weeks
later to examine test-retest reliability. The survey link
remained open until 100 completed questionnaires had been
received, and the sample was weighted to match the original
sample profile. The sample breakdown for the surveys is
shown in supplementary Table SI.

Comparison Measures and Variables

There is no “gold-standard” or standard measure of sexual
wellbeing so testing for criterion validity was not possible. We
sought to assess external-criterion validity of the Natsal-SW
(survey two), by including measures that in theory should be
associated with sexual wellbeing (supplementary Table S2).
These were as follows: depression (Patient Health
Questionnaire-2 [PHQ2], (Léwe et al, 2005)); anxiety
(Generalized Anxiety Disorder Scale [GAD-2] (Plummer et al.,
2016)); general self-esteem (Rosenberg, 1965); general wellbeing
(WEMWEBS (Stewart-Brown et al., 2009)); body image (single-
item); sexual depression (sub-domain from Sexuality Scale
(Snell & Papini, 1989)); sexual esteem (sub-domain from
Sexuality Scale (Snell & Papini, 1989)); sexual function (Natsal-
SF (Mitchell et al., 2012)); sexual satisfaction; and sexual distress
(single items from the Natsal-SF (Mitchell et al., 2012)).

Data Analysis

Item Generation from Qualitative Interviews

The qualitative interviews were professionally transcribed ver-
batim, anonymized, and entered into a qualitative data man-
agement software program (Nvivo v.12). A coding framework,
comprising both a priori and inductive codes, was developed
iteratively through discussion among analysts and by preli-
minary reading of transcripts (Braun & Clarke, 2006).
A priori codes were based on domains of sexual wellbeing as
conceptualized by the research team, regardless of whether the
participants themselves engaged the terminology of that
domain (e.g., talk of finding closure following a negative
event coded under “forgiveness” regardless of whether that
term was employed by participant). These codes formed the
basis of a chart summarizing patterns of meaning relating to
each domain, with analysis focused on meanings, experiences
and terminology to support generation of items. We also
aggregated “scores” for each of the 20 statement cards accord-
ing to whether participants ranked them as “very important”,
“quite important” or “not that important” to their sexual well-
being. A subsequent in-depth analysis - elucidating variation
in participant views and experiences of sexual wellbeing - is
described elsewhere (Lewis et al., in review).
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Item Reduction

Given our aim for a brief measure, candidate items which
could be dropped from the measure were identified through-
out all stages of the analyses. Data collected in the first online
survey were used to assess the properties of the candidate items
for inclusion in the measure of sexual wellbeing, and to inform
which items could be dropped for further iterations of the
measure. Our initial strategy for item reduction was based on
work by Lamping et al. (2002) and Lamping et al. (2003),
whereby “weak” or uninformative items are identified based
on criteria including: >5% non-response; >80% selecting the
same answer category; <5% aggregate adjacent endorsement
frequencies; and particularly low or high correlations with
other items. Further psychometric considerations for dropping
items were based on the factor analyses, specifically: evidence
of cross loadings (items loading on more than one latent
factor); low factor loadings (<0.4); and improvement or lack
of detriment to the Confirmatory Factor Analysis model fit
when dropped. Decisions to drop items were also based on
face-validity/conceptual/acceptability considerations, as fol-
lows: our preference for positively worded items and applic-
ability regardless of experience; our aim to ensure all original
domains had at least one corresponding item in the final
measure while minimizing items reliant on having sex in the
last month; a desire to minimize conceptual overlap of items;
and consideration of any issues raised in the cognitive inter-
views relating to the comprehension and relevance of items.

Factor Analysis and Measure Fit

Following the initial refinement of candidate items, we con-
ducted exploratory factor analyses (EFA) on the first survey
data to examine the underlying structure of the latent construct
of sexual wellbeing, i.e., the presence, number and nature of
subscales, and redundancies in items. Informed by this, confir-
matory factor analyses (CFA) were carried out using data from
the second survey to test and refine the fit of the measurement
model suggested by the EFA. We compared the fit of alternative
model structures (first-order factors only; second-order model
with a higher order latent factor subsuming first-order factors;
and a general specific model in which a global latent factor
accounts for variation directly in all items) in selecting the
structure of the final measurement model. We examined
whether the resultant measure functioned equivalently across
key population groups (gender, sexual orientation, age group,
and relationship status) using multi-group CFA. The final mea-
surement model was then combined with observed covariates as
well as external validation criteria to jointly estimate the external
validity of the scale in a full structural model, while adjusting for
age, education, gender, and marital status. Lastly, using the sub-
sample of participants completing the sexual wellbeing measure
on two occasions, we calculated the intra-class correlation (ICC)
between test scores to assess the test-retest reliability of the
measure.

All latent variable analyses were carried out using Mplus
Version 8 (Muthen & Muthen, 2017), using the Weighted
Least Square Mean and Variance estimator as recom-
mended for categorical and ordinal dependent variables
(Beauducel & Herzberg, 2006). For missing data, we used
the Full Information Maximum Likelihood (FIML) method

which is automatically incorporated into structural equa-
tion models. Model fit was assessed with the Comparative
Fit Index (CFI), the Tucker Lewis Index (TLI), and the
Root Mean Square Error of Approximation (RMSEA) fol-
lowing Yu’s recommendations on their interpretation (Yu,
2002).

Ethical Approval

Ethical approval for qualitative fieldwork was granted by
LSHTM’s research ethics committee (reference 17046 26/4/
2019). Ethical approval for the cognitive interviews, measure
development and validation was granted by University of
Glasgow MVLS ethics committee (reference 200190039) and
LSHTM ethics committee (reference 18018).

Results
Qualitative Findings and Cognitive Interviews

Findings from the qualitative interviews are given in detail
elsewhere (Lewis et al., in review). In summary, we found
that each of the seven domains aligned with participant
accounts, either in terms of their personal experience or
understanding of the experience of others. The 20 operationa-
lized statements shown to participants were ranked as very or
quite important by > 30 (of 40) participants. Three statements
were viewed as “not very important” by > 12 participants.
These were: (i) “feeling your sexuality is included and/or
valued by others”; (ii) “the people around me share the same
values in terms of sexuality,” and (iii) “feeling I have opportu-
nities to have sexual experiences.” The first two were carried
forward because those rating them as less important acknowl-
edged that, although less relevant to them personally, they
could still be important to others whose sexual behavior and
orientation differed from normative expression and practice.
The third was less good at capturing such inequalities and we
considered “opportunity” as an influence on wellbeing rather
than integral to the concept itself. The ideas expressed in all the
other statements, as well as participant phrasing, terminology
and understanding of terms, were considered alongside rele-
vant items from existing measures. This led to a draft set of 25
items which included at least three items from each of the
domains and had a Flesch-Kincaid Grade Level score of 8.1
(understandable to a US eighth grader). Across the seven
cognitive interviews, participants took an average of 3.57 min
to complete the measure (range 2.45 to 5.50 min, with one
outlier of 9.30 min). The interviews confirmed that terminol-
ogy had generally been understood and viewed as acceptable.
Comments from participants led to minor rewording of 13
items, minor revision to response options on four items and
re-ordering of two items.

Table 1 (column 2) presents the initial 25 candidate items
taken forward to the web-based surveys.

Measure Development

590 participants completed the first survey questionnaire
which included the 25 candidate items for the sexual wellbeing



Table 1. Overview of candidate items for the measure of sexual wellbeing.
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DOMAIN ITEM DECISION
Sexual safety & | felt safe during sexual activities with my Dropped in Wave 1: <5% aggregate adjacent endorsement frequency; conceptual overlap
Security partner with “during sexual activities, | felt vulnerable when | did not want to be;” only relevant if

Sexual Respect

Sexual Self-Esteem

Sexual Resilience

Sexual Forgiveness

Sexual self-
determination

Sexual Comfort

During sexual activities, | felt vulnerable when
| did not want to be

| worry about what might happen to me in my
future sex life

| felt my sexual partner respected what | wanted
sexually

The culture around me accepts my sexual
identity and preferences

People close to me accept my sexual identity
and preferences

| worry about whether | am sexually attractive

| felt able to receive sexual pleasure from my
partner
| felt able to give my partner sexual pleasure

| feel good about my body sexually

| feel in control of my sexual thoughts and
desires

It would take me a long time to recover if
something bad happened in my sex life

| could easily adapt if my sex life changed

| have someone | can talk to openly about my
sex life

In the last month, | was bothered by thoughts of
negative past sexual experiences

In the last month, | felt upset with myself about
mistakes | made in my sexual past

In the last montbh, | felt upset with others about
things they did to me in my sexual past

Whether or not | took part in sexual activities
was my choice

| felt pressure from others to do certain sexual
activities

In the last month, | only did sexual activities that
| really wanted to do

| feel able to be “in the moment” and focused
during sexual activities

I have unwanted thoughts during sexual
activities

Some of my sexual thoughts and desires make
me feel ashamed

| feel comfortable with my sexual identity and
preferences

My sex life is pleasurable

sex in last month.
Included in final measure.

Included in final measure.

Dropped in Wave 1: <5% aggregate adjacent endorsement frequency; only relevant if sex in
last month; ensures measure is not about a specific partner.

Dropped in Wave 2: overlap with “people close to me accept my sexual identity and
preferences”; no detriment to CFA model fit when dropped.

Included in final measure

Dropped in Wave 1: flagged as less relevant in cognitive interviews; overlap with “l feel good
about my body sexually;” negatively worded.

Dropped in Wave 1: <5% aggregate adjacent endorsement frequency; only relevant if sex in
last month; overlap with “my sex life is pleasurable.”

Dropped in Wave 1: <5% aggregate adjacent endorsement frequency; only relevant if sex in
last month; overlap with “my sex life is pleasurable.”

Dropped in Wave 2: CFA modification indices indicated cross loadings; low factor loading
(<0.4); improvement in CFA model fit when dropped.

Included in final measure

Dropped in Wave 1: respondents in cognitive interviews found meaning confusing and recall
difficult; low correlations with other items; negatively worded.

Dropped in Wave 1: respondents in cognitive interviews felt this was not relevant to those in
long term relationships; low correlations with other items.

Included in final measure.

Dropped in Wave 1: overlap with both “In the last month, | felt upset with myself about
mistakes | made in my sexual past” and “I felt upset with others about things they did to
me in my sexual past.”

Included in final measure

Included in final measure

Dropped in Wave 1: <5% aggregate adjacent endorsement frequency; term “choice” raised
as problematic in cognitive interviews; overlap with “I only did sexual activities that
I really wanted to do”

Dropped in Wave 2: CFA modification indices indicated cross loadings; no detriment to CFA
model fit when dropped:; overlap with “I only did sexual activities that | really wanted to
do;” some respondents in cognitive interviews felt it was mainly relevant for younger
people. No detriment to CFA model fit when dropped.

Included in final measure

Included in final measure.

Included in final measure.

Included in final measure.

Included in final measure.

Included in final measure.

measure. At this stage, nine items were dropped from further
iterations of the draft measure (see Table 1). EFA on the
remaining 16 items indicated that three or four latent factors
were necessary to account for the responses to all items (eigen-
values: 6.3, 1.9. 1.4, 1.1).

The second survey was completed by 814 respondents.
Based on the results of the EFA, we carried out CFA on
a model with three first-order factors. At this stage, a further
three items were dropped (see Table 1). Informed by the
modification indices, we also allowed the error terms of the
variables “In the last month, I felt upset with myself about
mistakes I made in my sexual past” and “In the last month,
I felt upset with others about things they did to me in my

sexual past” to correlate. Due to our aim for a single scale of
sexual wellbeing, we estimated a second-order model where
a higher-order latent factor subsumes the three first-order
factors and a general-specific model in which a global latent
factor accounts for variation directly in all items. The general-
specific model had the best fit to the data (Table 2). This model
was also equivalent across genders, age-groups, relationship
status, and sexual-orientation groups, as demonstrated by the
fit indices for models in which the measurement parameters
had been set to function equivalently across these groups
(Table 2).

The model structure and standardized factor loadings
are presented in Table 3. The factor loadings on the general
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Table 2. Fit indices of 13-item CFA models.

Table 4. Associations between Natsal-SW and external variables.

CFI TLI RMSEA Variable Coefficient Standard error p-value

Second order model (3 factors) 0.954 0.941 0.080 Depression -0.384 0.049 <0.001
General specific model (3 factors) 0.975 0.962 0.064 Anxiety -0.340 0.052 <0.001
Measurement invariance — Gender 0.958 0.960 0.069 Sexual satisfaction 0.680 0.033 <0.001
Measurement invariance — Age group 0.980 0.984 0.043 Sexual distress/worry -0.615 0.040 <0.001
Measurement invariance — Relationship status 0.975 0.976 0.051 Self-esteem 0.480 0.031 <0.001
Measurement invariance - Sexuality 0.980 0.981 0.046 Sex depression -0.783 0.019 <0.001
CFI comparative fit index, values > 0.95 indicate good fit. TL/ Tucker Lewis index, Sexual esteem . 0.563 0.027 <0.001
values > 0.95 indicate good fit. RMSEA root mean square error of approxima- Genergl wellbeing 0454 0.030 <0.001
tion, values < 0.08 indicate good fit. Body Image 0.232 0.038 <0.001
Sexual functioning -0.924 0.021 <0.001

Natsal-SW factor capture the common variance between
the 13 items, i.e., the shared variance that is due to the
underlying level of sexual wellbeing. The three specific
factors capture the common variance between their respec-
tive items, which is not reflective of sexual wellbeing. All
items loaded at an acceptable level (>0.4) on the general
Natsal-SW factor and did so in the direction expected, so
that a higher score for the Natsal-SW factor reflects higher
levels of sexual wellbeing.

External Validity

The finalized measurement model was extended into structural
equation models through which we examined the associations
between the newly derived Natsal-SW and external measures
theorized to be associated with sexual wellbeing (see Table 4).
The Natsal-SW measure was negatively associated with current
depression (probit coefficient: —0.384, p <.001), current anxiety
(probit coefficient: —0.340, p <.001), reporting sexual distress/
worry (probit coefficient: —0.615, p <.001) and sexual depression
(standardized coefficient: —0.783, p <.001). We found positive
associations between the Natsal-SW and higher sexual function-
ing (standardized coefficient: 0.924, p <.001), mental wellbeing
(WEMWEBS) (standardized coefficient: 0.454, p < .001), self-
esteem (standardized coefficient: 0.564, p < .001), sexual esteem
(standardized coefficient: 0.563, p < .001), better body image
(standardized coefficient: 0.232, p < .001), and sexual satisfaction
(probit coefficient: 0.680, p < .001).

Table 3. Final CFA model and standardized factor loadings.

Treatment of variables:

Binary variables - probit: Depression, anxiety, satisfaction, distress/worry

Continuous variable - standardized coefficients (to permit comparison):
Self-esteem, sex depress, sex esteem, General wellbeing (WEMWEBS
measure), body image, sexual functioning.

Test Re-Test Reliability

The Natsal-SW general factor demonstrated good test re-test
reliability, with an intra-cluster coefficient of 0.78 (95% CI:
0.70, 0.84).

Discussion

The Natsal-SW is a brief measure of sexual wellbeing designed
for use in surveys of the general population. The 13-item
measure captures the seven domains proposed in theoretical
groundwork to establish the construct of sexual wellbeing. The
domains reflect a definition of sexual wellbeing defined as:
“sexual emotions and cognitions which include feeling safe,
respected, comfortable, confident, autonomous, secure, and
able to work through change, challenges, and past traumas”.
Taken together, the measure represents a summative evalua-
tion of sexual experience and near-future expectation
(Mitchell et al., 2021). The measure has good fit, functions
equivalently across age, gender, sexual orientation and rela-
tionship status groups, and has good test-retest reliability. It is
associated with related concepts - including general wellbeing,
general self-esteem and sexual function - in the expected
direction.

Natsal-SW items. Participants asked to think about their sex life over the last four weeks Natsal-SW F1 F2 F3

| feel in control of my sexual thoughts and desires 0.699 0.378

| feel comfortable with my sexual identity and preferences 0.666 0.583

People close to me accept my sexual identity and preferences 0.562 0.425

Some of my sexual thoughts and desires make me feel ashamed —0.463 0.183

| worry about what might happen to me in my future sex life —-0.566 0.338

In the last montbh, | felt upset with myself about mistakes | made in my sexual past —-0.439 0.590

In the last montbh, | felt upset with others about things they did to me in my sexual past —0.451 0.576

| have unwanted thoughts during sexual activities* -0.626 0.354

During sexual activities, | felt vulnerable when | did not want to be* —0.725 0.452

In the last month, | only did sexual activities that | really wanted to do 0.616 0.003
My sex life is pleasurable 0.521 0.813
| have someone | can talk to openly about my sex life 0.520 0.398
| feel able to be “in the moment” and focused during sexual activities* 0.730 0.140

*Answer options are “strongly agree; agree; neither agree nor disagree; disagree; strongly disagree”.

*Only asked of participants who had sex in the past month..

Error correlation between “In the last month, | felt upset with myself about mistakes | made in my sexual past” and “In the last month, | felt upset with others about

things they did to me in my sexual past.”
Fit indices — RMSEA: 0.064; CFl: 0.975; TLI: 0.962.



To our knowledge, this is the first measure of a concept of
sexual wellbeing distinct from the three other “pillars” of
sexuality: sexual health, sexual justice, and sexual pleasure
(Mitchell et al., 2021). In aiming for this distinction, we
avoid some of the conceptual confusion inherent in existing
measures (Lorimer et al.,, 2019). As a measure designed for
population-based surveys, the Natsal-SW is relevant regardless
of partnership status or whether one is sexually active, and it
focuses on aspects of sexuality amenable to change through
public health or clinical intervention. Items in the measure
primarily focus on cognition and affect. However, items such
as acceptance by others, shame about thoughts and desires,
and fear for future sex life, also signify the influence of struc-
tural factors (such as repressive laws and norms) on individual
sexuality (Lorimer et al, 2022). The strength of correlation
with sexual satisfaction (0.680) suggested that our measure of
sexual wellbeing is related but distinct. We found a stronger
correlation with the Natsal-SF measure of sexual function
(—0.924). This might be because the Natsal-SF includes items
on satisfaction, distress, and quality of sexual relationship, as
well as sexual difficulties (Supplmentary Table S2).

Strengths and Limitations

A strength of this validation study was rigorous conceptual
and qualitative work to ensure the face-validity of the
measure (Lewis et al., in review). The wording of each
item was debated in multiple rounds of discussion both
within and beyond the research team, with additional
expert advice from professional survey methodologists
(https://natcen.ac.uk/). The use of an internet panel as
a proxy for the general population allowed assessment of
the measure’s psychometric properties and validity, as well
as initial description of measure variability; however, repre-
sentative population samples are required to establish
norms and scoring cutoffs.

Regarding limitations, the measure has been developed
and validated on a UK population and its validity in other
cultural settings is untested. It relies on concepts such as
“sexual identity” that may be less familiar in Global South
countries. In attempting to design a measure relevant for
a general population across a wide adult age range, the
measure may not include items specific to subgroups such
as young people, and some sexually minoritized groups. Our
sample for analysis aimed to be representative of the general
population, consistent with the intended use of the Natsal-
SW. This meant that numbers of participants reporting
certain minoritized identities were small and in analysis we
had to omit groups (those who answered the gender ques-
tion “in another way” or “prefer not to say”) or collapse
categories (non heterosexual orientations). That said, the
items were all carefully worded for relevance regardless of
gender and sexual orientation, and our qualitative work
found domains were perceived as more salient where an
individual had experienced adversity in that domain, with
salience varying mostly by gender and sexual orientation
(Lewis et al., in review). Careful future work will also be
required to confirm face validity and measurement
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equivalence in key groups. For instance, a limitation of our
development work is that we did not have participants who
identified as asexual and some items in the Natsal-SW may
feel less relevant to them. For some, 13 items will feel far too
few to capture this multi-dimensional and complex con-
struct, while for others, a 13-item measure will feel imprac-
tical for evaluating policies and interventions.

As a final methodological note, our decisions on which
items to include in the final measure reflected a balance
between statistical and theoretical considerations. The mea-
sure was not designed to have separate sub-scales which sepa-
rately assess each of our seven hypothesized domains. We
acknowledge that some items originally designed for one
domain may reflect others equally well. An example is “Some
of my sexual thoughts and desires make me feel ashamed”
which was originally designed to capture sexual comfort but
which has face validity for the self-esteem and sexual forgive-
ness domains.

Applications to Policy and Practice

The measure has a range of applications in research, policy, and
practice. Its inclusion in national surveys (such as the Fourth
National Survey of Sexual Attitudes and Lifestyles) will provide
opportunity to explore how sexual wellbeing relates to other areas
of sexual enquiry such as experience of risk behavior, sexual diffi-
culties, violence, and sexually transmitted infections. The Natsal-
SW has potential as a monitoring or outcome measure in evalua-
tions of interventions (e.g., trials to evaluate the impacts of sex
education, or sexual violence reduction initiatives) and in surveil-
lance and monitoring of national sexual health strategies. It was for
this reason that we prioritized domains and items that were amen-
able to change. We also believe the Natsal-SW will be useful in
studies with marginalized, risk or trauma affected groups, such as
sex workers and sexual assault survivors. Further, it has potential for
comparison across cultural contexts, supporting a better under-
standing of how legal and socio-cultural environments shape sexual
wellbeing at a population level. To fulfil this potential, further
validation studies in other settings will be required.

Despite its strong measurement properties, we anticipate
some hesitation in its acceptance into the public health
measures “tool box.” Some resist the idea that wellbeing
itself can be a valid goal of public health (Mitchell et al.,
2021), citing subjectivity and pointing to the strong influ-
ence of social and cultural context in both expectation and
experience of wellbeing (Carlisle & Hanlon, 2008;
Crawshaw, 2008). There may be political resistance to giv-
ing prominence to sexual wellbeing versus prevention of
sexual risks and harms (Epstein & Mamo, 2017), and
resource constraints to using a multi-dimensional measure
within monitoring and evaluation. Future work is required
to test the ability of the Natsal-SW to assess modifiable
change.

We contend that sexual wellbeing is highly relevant to key
functions of public health: it can provide a marker of health
equity, particularly for those marginalized because of their sex-
ual health, gender identity or sexual orientation; and it provides
a population marker of general wellbeing (Mitchell et al., 2021).
Measurement of sexual wellbeing also supports a life-course
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perspective that acknowledges sexuality as an important part of
healthy aging (Traeen & Villar, 2020). In the medium term, we
hope that the Natsal-SW will also help shift discourse in public
health and psychology fields toward inclusion of sexual well-
being as a dimension of standardized measures of general well-
being such as WEMWEBS (Stewart-Brown et al., 2009; Tennant
et al., 2007). We hope this brief and valid measure will con-
tribute in a practical way to these efforts.

Conclusion

The 13-item Natsal-SW measure distinguishes sexual well-
being from sexual satisfaction, sexual function, and sexual
health and enables sexual wellbeing to be quantified and
understood within and across populations. It is focused on
cognitions and affect which reflect both individual circum-
stances and broader socio-cultural and structural influences
on the freedom to achieve sexual wellbeing.
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