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ABSTRACT

The Body Appreciation Scale-2 (BAS-2) is a widely used measure of a core facet of the positive body image
construct. However, extant research concerning measurement invariance of the BAS-2 across a large number of
nations remains limited. Here, we utilised the Body Image in Nature (BINS) dataset — with data collected between
2020 and 2022 - to assess measurement invariance of the BAS-2 across 65 nations, 40 languages, gender
identities, and age groups. Multi-group confirmatory factor analysis indicated that full scalar invariance was
upheld across all nations, languages, gender identities, and age groups, suggesting that the unidimensional BAS-2
model has widespread applicability. There were large differences across nations and languages in latent body
appreciation, while differences across gender identities and age groups were negligible-to-small. Additionally,
greater body appreciation was significantly associated with higher life satisfaction, being single (versus being
married or in a committed relationship), and greater rurality (versus urbanicity). Across a subset of nations
where nation-level data were available, greater body appreciation was also significantly associated with greater
cultural distance from the United States and greater relative income inequality. These findings suggest that the
BAS-2 likely captures a near-universal conceptualisation of the body appreciation construct, which should

facilitate further cross-cultural research.

1. Introduction

The past decade has witnessed a dramatic growth in research and
research-informed practice on positive body image (Andersen & Swami,
2021), which Tylka (2018, p. 9) defined as an “overarching love and
respect for the body”. Emerging consensus suggests that positive body
image is not merely the polar opposite of negative body image; that is,
positive body image is not the absence of negative body image (for re-
views, see Daniels et al., 2018; Tylka, 2019). Instead, positive body
image is theorised as a complex construct that is distinct from negative
body image (Alleva et al., 2023; Tylka, 2018, 2019; Tylka &
Wood-Barcalow, 2015a). Although positive body image consists of
multiple facets (e.g., functionality appreciation, body image flexibility;
for a review, see Webb et al., 2015), a core component is the facet of
body appreciation, which Tylka and Wood-Barcalow (2015b, p. 53)
defined as “accepting, holding favorable opinions toward, and
respecting the body, while also rejecting media-promoted appearance
ideals as the only form of human beauty”. Recent work has shown that
the facet of body appreciation provides the closest and most precise
measurement of a core positive body image construct (Swami et al.,
2020).

Body appreciation has been shown to be associated with positive
outcomes in a broad range of life domains. For instance, body appreci-
ation is a core component of the Acceptance Model of Intuitive Eating
(Augustus-Horvath & Tylka, 2011; Avalos & Tylka, 2006), which posits
that body appreciation contributes to adaptive eating patterns and lower
eating pathology (Linardon, 2021; Linardon et al., 2021; Messer et al.,
2022). In addition, body appreciation is inversely associated with a
range of indices of psychopathology (e.g., symptoms of depression,
anxiety) and positively associated with many adaptive well-being con-
structs (e.g., life satisfaction, self-compassion, sexual satisfaction; for a
review, see Linardon et al., 2022). A wealth of evidence also suggests
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that body appreciation is positively associated with health-promoting
behaviours, including preventive sexual health behaviours, preventive
cancer behaviours (for a review, see Nolen & Panisch, 2022), and sports
participation (Riddervold et al., 2023). Given this evidence, under-
standing how body appreciation is operationalised, particularly in
different communities, is of vital importance.

To measure the construct of body appreciation, Avalos et al. (2005)
developed the Body Appreciation Scale (BAS). The BAS is a 13-item
instrument that, in samples of college women from the United States,
was found to be unidimensional (Avalos et al., 2005). Although this
unidimensional model of the BAS was later reported to be invariant
across college women and men from the United States (Tylka, 2013),
studies in other national and/or linguistic contexts suggested that scores
were multidimensional (for a review, see Swami, 2018). Specifically, it
was suggested that BAS scores could be better conceptualised as con-
sisting of a general body appreciation factor and a distinct factor tapping
body image investment (i.e., the degree to which individuals focus on, or
are concerned by, their bodies; see Swami & Chamorro-Premuzic, 2008;
Swami & Jaafar, 2012). Additionally, one BAS item required different
wording when being completed by women or men, and some item
content no longer kept pace with developments in scholarly under-
standing of the body appreciation construct. This led Tylka and
Wood-Barcalow (2015b) to develop a revision of the BAS, namely the
BAS-2.

The BAS-2 is a 10-item instrument in which psychometrically poor-
performing items from the BAS were eliminated and in which new
items reflecting developments in the conceptualisation of the body
appreciation construct (e.g., no longer viewing positive body image as
the absence of negative body image) were developed (Tylka &
Wood-Barcalow, 2015b). In college and community samples from the
United States, Tylka and Wood-Barcalow (2015b) reported that BAS-2
scores corresponding with a unidimensional model had adequate
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composite reliability, test-retest reliability over a 3-week period, and
convergent, incremental, and discriminant validity. Complementary
work indicated that the BAS-2 items are invulnerable to priming effects
(i.e., interpretation of items is not influenced by the content of prior
administered measures; Dignard & Jarry, 2019) and that a unidimen-
sional factor structure of the BAS-2 is invariant across social identity
groups in North America (e.g., across sexual orientations and gender
identities; Paquette et al., 2022; Soulliard & Vander Wal, 2019, 2022).
Additionally, state (Homan, 2016), child-friendly (Halliwell et al., 2017;
see also Swami, Punshon et al., 2022), and short forms (Tylka et al.,
2022) of the BAS-2 have been developed, making the BAS-2 and its
variants the most widely used instruments for measuring positive body
image (Kling et al., 2019; Tylka, 2019).

Importantly, and unlike the BAS, scores on the BAS-2 have also been
found to consistently exhibit a unidimensional factor structure in
various social identity groups, including within particular national
populations (e.g., Behrend & Warschburger, 2022; Casale et al., 2021;
Ma et al., 2022; Swami et al., 2017, 2019; Warschburger & Behrend,
2023). This, in turn, raises an interesting question: does the BAS-2
measure the same latent construct of body appreciation across diverse
social identity groups? In other words, does the BAS-2 achieve mea-
surement invariance (Vandenberg & Lance, 2000), which is typically
viewed as a prerequisite of both comparison of latent scores across
groups, as well as examination of differential relations between con-
structs across groups (Boer et al., 2018; Chen, 2008; Guenole & Brown,
2014; Swami & Barron, 2019)? Measurement invariance can be deter-
mined at different levels, including configural (i.e., invariance of model
form), metric (i.e., equivalence of item loadings on factors), scalar (i.e.,
equivalence of item intercepts), and strict levels (i.e., equivalence of
item residuals of metric and scalar invariance of items) of invariance (for
details, see Vandenberg & Lance, 2000; Wells, 2021), with scalar or
partial scalar invariance typically considered a minimum threshold for
comparison of latent means (Chen, 2007; Putnick & Bornstein, 2016).

To date, only a handful of studies have examined the invariance of
BAS-2 scores across national groups. Studies with adolescents have
shown that the BAS-2 achieved full scalar invariance across samples
from Argentina, Colombia, and Mexico (Gongora et al., 2020) and par-
tial scalar invariance across samples from Denmark, Portugal, and
Sweden (Lemoine et al., 2018). In adults, meanwhile, the evidence base
is more equivocal. One study using data from two nations (Malaysia and
the United Kingdom; Todd & Swami, 2020) and another with data from
eight nations (Australia, Belgium, Canada, China, Italy, Japan, Spain,
and the United States; Aimé et al., 2020) provided support for partial
scalar invariance once intercepts for several items were relaxed. Another
comparison of five nations (Iran, Japan, Poland, Serbia, and the United
States; Razmus et al., 2020) failed to support either full scalar or metric
invariance, with partial metric invariance only achieved once the factor
loading of one item was relaxed. Other work has examined
cross-national differences in body appreciation, but has done so in the
absence of first establishing measurement invariance (Torres et al.,
2022).

Beyond invariance across nations, studies have generally supported
full or partial scalar invariance of BAS-2 scores across women and men
in diverse national settings (e.g., Junqueira et al., 2019; Swami et al.,
2019; Tan et al., 2021; Tylka & Wood-Barcalow, 2015b; Warschburger
& Behrend, 2023; but for contrasting evidence, see de Leon et al., 2021;
Swami et al., 2017; Zarate et al., 2021). This, in turn, has allowed for
comparisons of BAS-2 scores, with one meta-analysis concluding that
men had significantly greater body appreciation than women (d = 0.27;
He et al., 2020). However, two cross-national studies have found evi-
dence of differential item functioning with regards to gender on BAS-2
items (Razmus et al., 2020; Zarate et al., 2021); that is, gender iden-
tity shaped responses to some items on the instrument, suggesting that
gendered experiences may inform how specific items of the BAS-2 are
understood. In contrast, assessments of invariance of the BAS-2 across
age groups remain rare, though the unidimensional model has been
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found to be invariant across early/middle and late adolescents (de Léon
et al., 2021) and remains stable in late adulthood (Meneses et al., 2019).
There is also some evidence of a positive linear relationship between
body appreciation and age (Quittkat et al., 2019; Tiggemann & McCourt,
2013), though it is also possible that lifespan changes affect responding
to the BAS-2 (Aimé et al., 2020; Razmus et al., 2020).

1.1. Multinational studies

Large, multinational studies offer unique opportunities to (re-)
consider issues of invariance vis-a-vis the BAS-2, but multinational
studies to date have either relied on secondary data (which limits the
extent of operational equivalence; Swami & Barron, 2019) or have
included samples from only a small number of nations worldwide (i.e., a
maximum of eight nations in Aimé et al., 2020). Both of these issues
limit the sorts of conclusions that can be drawn about the invariance of
the BAS-2 on a more global scale, a notable issue given that the BAS-2 is
increasingly used in diverse national contexts. Likewise, studies have
also failed to assess invariance of the BAS-2 across languages (as sepa-
rate to national groups). An influential strand of test translation — the
theory of test translation error (Solano-Flores et al., 2009) — notes that
languages encode meaning in different ways and that translations
impose severe restrictions in the way meaning can be conveyed. To take
one example from the BAS-2: Item #6 (“I feel love for my body”) may
appear simple, but in a translatory context requires a consistent lin-
guistic understanding of “love” and how such love is conveyed towards
one’s physical self (see Swami et al., 2019). As such, there is value in
considering the extent to which the BAS-2 is invariant across languages,
as distinct from national groups.

Multinational studies also offer opportunities to more comprehen-
sively examine the nomological net of body appreciation. For instance,
theoretical models of positive body image (e.g., Homan & Tylka, 2018;
lannantuono & Tylka, 2012) that draw from traditions of positive psy-
chology suggest that individuals who appreciate their bodies are likely
to experience downstream benefits in terms of psychological well-being
and being able to flourish (Davis et al., 2020; Linardon et al., 2022,
2023). That is, greater body appreciation is positioned within these
theoretical frameworks as playing an important role in promoting forms
of self-acceptance and resilience that lead to improvements in psycho-
logical well-being (Romano & Heron, 2022; Tylka, 2018). Consistent
with this theorising, studies have reliably shown that greater body
appreciation is associated with higher scores on a range of indices of
psychological well-being, such as life satisfaction and subjective
happiness (e.g., Davis et al., 2020; Swami et al., 2018; Tylka &
Wood-Barcalow, 2015b). To date, however, these studies have been
limited to singular national contexts and there is little information about
the extent to which such relationships may (or may not) vary across
national contexts.

Large multinational studies also offer unique opportunities to extend
current understanding of body appreciation. For instance, very few
studies have assessed differences in body appreciation as a function of
sociodemographic characteristics beyond gender identities and age.
Certainly, a handful of studies have suggested that rural respondents (as
compared to urban respondents; Swami & Kannan, & Furnham, 2012;
Swami & Todd, 2022; see also Zhang et al., 2022) and racialised ma-
jority groups (as compared to racialised minority groups; Swami et al.,
2009, 2019) have significantly greater body appreciation. However, the
evidence base is limited to a very small number of nations and is also
sometimes equivocal (e.g., some studies report no significant differences
in body appreciation between racialised majority and minority groups;
Gillen & Dunaev, 2017; Romano & Heron, 2022). Likewise, although
there is some evidence that greater body appreciation is associated with
higher socioeconomic status (Ramseyer Winter et al., 2021) or proxies of
socioeconomic status (e.g., higher education; Swami et al., 2015), there
remains a need to more comprehensively examine such associations,
particularly in a cross-national setting.
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Beyond sociodemographic characteristics, it is notable that the
existing body appreciation literature has focussed on individual-level
factors (e.g., levels of physical activity, personality; Alleva et al.,
2018; Swami et al., 2008) to the exclusion of nation-level factors.
Nation-level factors reflect the traditions and common ways of thinking
or experiencing the world that make individuals within a nation or re-
gion more similar among themselves than with individuals from other
nations or regions (Hofstede, 2001). Such country-level factors may, in
turn, shape the internalised meanings and experiences that affect in-
dividuals’ experiences of the social and physical environment (cf.
Lazarus, 1991) and, by extension, their relationships with their physical
selves (e.g., Swami et al., 2021a; Wollast et al., 2021). Put differently, it
is possible that national-level factors shape the meaning and interpre-
tation of self-relevant information and, hence, influence body appreci-
ation. To date, however, associations between body appreciation and
such nation-level factors have not been investigated.

1.2. The present study

To summarise, there is a need to better understand issues around
measurement invariance of the BAS-2 across national contexts, the sta-
bility of the association between BAS-2 scores and psychological well-
being across nations, and associations between BAS-2 scores and soci-
odemographic characteristics and national-level indicators, respec-
tively. These issues are best approached from a multinational
perspective, particularly given the historic neglect of such a perspective
from body image research (Andersen & Swami, 2021). To address these
issues, we utilised data from the Body Image in Nature Survey (BINS;
Swami et al., 2022), a collaborative, researcher-crowdsourced project
that gathered BAS-2 data between 2020 and 2022 from participants in
65 nations. The BINS dataset presents unprecedented opportunities to
advance knowledge on body appreciation on a number of fronts. Indeed,
to our knowledge, the BINS dataset contains the largest bank of infor-
mation on cross-national body image generally, and body appreciation
specifically, that has ever been collated.

Thus, drawing on the BINS dataset, we first examined measurement
invariance of the BAS-2 across nations, gender identities, and age groups
(i.e., emerging adults: 18-24 years; young adults 25-44 years; middle-
age and older adults: > 45 years; Arnett, 2000; Erikson, 1968). Addi-
tionally, and to account for the possibility that linguistic structures may
impact measurement invariance (Swami, Todd et al., 2021b), we also
conducted the first test of measurement invariance of the BAS-2 across
languages (i.e., across the 40 languages represented in the BINS). Based
on findings that the BAS-2 minimally achieves partial scalar invariance
across national contexts (e.g., Aimé et al., 2020; Gongora et al., 2020;
Lemoine et al., 2018; Todd & Swami, 2020), we expected to be able to
replicate this across nations, languages, age groups, and gender identi-
ties. Should partial or full scalar partial invariance be established, this
would allow for an examination of differences in latent BAS-2 scores
across nations, languages, gender identities, and age groups (Chen,
2007).

In addition, we also aimed to examine the stability of associations
between body appreciation and psychological well-being, operational-
ised in terms of life satisfaction, across nations. Life satisfaction was
selected as our measure of psychological well-being here for practical
reasons (i.e., it was the only explicit measure of well-being included in
the BINS), but also because of the reliable association between body
appreciation and life satisfaction in singular national communities (e.g.,
Davis et al., 2020; Lee, 2022; Swami et al., 2019; Swami & Todd, 2022).
Here, we expected that greater body appreciation would be reliably
associated with greater life satisfaction across all nation contexts (cf.
Linardon et al., 2022). Next, across nations, we examined associations
between body appreciation and sociodemographic characteristics,
namely socioeconomic status (operationalised via the proxies of finan-
cial security and education), racialised status, and urbanicity. Here, we
hypothesised that greater body appreciation would be evidenced in
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respondents with greater socioeconomic status, of racialised majority
status, and living in rural sites (cf. Ramseyer Winter et al., 2021; Swami
et al., & Furnham, 2012, 2015, 2019; Swami & Todd, 2022).

Finally, in more exploratory analyses, we examined associations
between body appreciation and selected nation-level indicators.
Although we had intended to include a range of indicators to reflect
cultural, political, economic, and gendered factors, our preliminary
analyses (see Section 2.6) indicated that these were better represented as
consisting of two components represented by cultural distance from
Western, Educated, Industrialised, Rich, and Democratic (WEIRD) na-
tions (or “cultural WEIRDness”; i.e., the degree to which a target nation
differs from an anchor nation in terms of broadly defined culture or
values; that is, this is a cultural fixation index, with the United States as
an anchor; Muthukhrisha et al., 2020) and the Gini coefficient (a mea-
sure of wealth inequality; for background, explanation, and meaning,
see Tran et al., 2021). Preliminarily, we expected that greater body
appreciation would be significantly associated with greater cultural
distance from the United States and greater wealth inequality. This was
based on our assumption that nations that are more culturally distant
from the United States and/or experience greater income inequality are
less likely to tie individual self-worth to physical appearance and a
willingness to engage in personal body projects (Swami, 2015, 2021).

2. Method
2.1. Overview of the body image in nature survey

The Body Image in Nature Survey (BINS) is a researcher-
crowdsourced project involving 253 scientists working collaboratively
across 65 nations (for a detailed, published study protocol, see Swami
et al., 2022). All data were collected between November 2020 and
February 2022 with community sampling, with the majority of
recruitment taking place online. The overall project received ethics
approval from the School Research Ethics Panel at the first author’s
institution (approval code: PSY-S19-015) and, unless exempt by na-
tional laws, all collaborating teams additionally obtained ethics
approval from local institutional ethics committees or review boards. A
list of nations, associated sample sizes, data collection methods, ethics
approvals, and survey languages is presented in Supplementary Table
S1.

2.2. Participants

The BINS dataset consists of 56,968 respondents from 65 nations, of
whom 58.9% (n = 33,539) were women, 40.5% (n = 23,083) were men,
and 0.6% (n = 346) were of another gender identity. In terms of race, the
majority (74.2%, n = 42,269) self-identified as being part of a racialised
majority, whereas 11.3% (n = 6448) identified as part of a racialised/
ethnic minority group, and 13.5% (n = 7689) were uncertain about their
status (race data were not collected in France [n = 562; 1.0%] due to a
legal prohibition banning the collection and storage of race-based data).
In terms of self-reported residence, 27.1% (n = 15,408) of participants
lived in a capital city, 13.7% (n = 7811) lived in a suburb of a capital
city, 25.1% (n = 14,319) lived in a provincial city (more than 100,000
residents), 18.7% (n = 10,680) lived in a provincial town (more than
10,000 residents), and 15.4% (n = 8750) lived in a rural area. In terms of
educational attainment, 0.5% (n = 255) reported that they had no
formal education, 2.1% (n = 1171) had completed primary education,
17.5% (n = 9954) had completed secondary education, 33.5% (n =
19,105) had completed lower tertiary education, 21.5% (n = 12,274)
had completed higher tertiary education, 21.5% (n = 12,262) were in
full-time education, and 3.4% (n = 1947) had some other qualification.
Most participants were single (42.0%, n = 23,955), whereas 19.5% (n =
11,083) were in a committed relationship but not married, 33.5% (n =
19,056) were married, and 5.0% (n = 2874) had another status. With
regard to their financial security, 24.9% (n = 14,157) of participants
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reported that they felt less secure relative to others of their own age in
their nation of residence, 49.6% (n = 28,266) equally secure, and 25.5%
(n = 14,545) more secure. Participants ranged in age from 18 to 99 years
(M = 33.10, SD = 13.79) and in body mass index (BMI) from 12.17 to
60.00 kg/m? (M = 24.46, SD = 5.00). Table 1 presents detailed sample
description data for all individual nations (differentiating between sur-
vey presentations in different languages in individual nations).

2.3. Measures

2.3.1. Body appreciation

As part of the BINS survey package, participants completed the 10-
item Body Appreciation Scale-2 (BAS-2; Tylka & Wood-Barcalow,
2015b) using a 5-point response scale (1 = never, 5 = always). Unless
presented in English (in nations where English is the main or a widely
spoken language), or where a previously-validated translation was not
available, the BAS-2 was translated for use in BINS using the parallel
back-translation procedure (Brislin, 1986). Further information about
the translation procedure is available in Swami et al. (2022) but, in brief,
this involved a bilingual individual translating the BAS-2 from English
into the target language. A second bilingual individual then translated
this version back into English. Next, the two versions of the measure
were assessed — and any discrepancies settled — by a committee con-
sisting minimally of the two translators and a researcher involved in the
project. A list of the languages in which the BINS survey package was
presented is reported in Supplementary Table S1.

2.3.2. Life satisfaction

Participants also completed the 5-item Satisfaction With Life Scale
(SWLS; Diener et al., 1985) in the BINS survey package, using a 7-point
response scale (1 = strongly disagree, 7 = strongly agree). Scores on this
instrument have been shown to achieve full configural and metric
invariance across most national groups and languages represented in the
BINS (Swami et al., 2023), thus allowing this instrument to be used in
correlational analyses with the BAS-2. Median composite reliability, as
assessed using McDonald’s ®, was .84 across nations and .85 across
languages represented in the BINS (Swami et al., 2023). In order to
control for measurement error, available factor scores obtained from a
partial scalar measurement invariance model (Swami et al., 2023) were
used in the present analysis.

2.3.3. Financial security

Following previous cross-national work (Swami et al., 2012, 2020),
participants were asked to self-report how financially secure they felt
relative to others of their own age in their country of residence (1 = less
secure, 2 = same, 3 = more secure).

2.3.4. Urbanicity

To assess urbanicity, participants were asked about their current
place of residence, with response options adapted from Pedersen and
Mortensen (2001) as follows: capital city, capital city suburbs, provincial
city (more than 100,000 residents), provincial town (more than 10,000
residents), and rural areas. Response options were assigned values 1-5 (in
the above order) for statistical analysis and collapsed into urban versus
rural for descriptive purposes. This measure of urbanicity has been used
in previous cross-national work (Swami et al., 2020).

2.3.5. Body mass index

Participants self-reported their height and weight, which we used to
compute self-reported BMI as kg/mz. Following Swami et al. (2018),
data for participants with improbable BMI values (< 12 or > 60 kg/m?)
were recoded as missing values. In keeping with weight-neutral ap-
proaches to research practice (e.g., Mensinger et al., 2016), we report
BMI values for descriptive purposes only.
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2.3.6. Demographics

Participants were asked to provide their demographic data consisting
of gender identity (1 = woman, 2 = man, 3 = describe gender in another
way), age (open-ended), highest educational qualification (1 = no formal
education, 2 = primary education, 3 = secondary education, 4 = still in full-
time education, 5 = undergraduate degree, 6 = postgraduate degree, 7 =
other), marital status (1 = single, 2 = single but in a committed relationship,
3 = married, 4 = other), and ethnicity/race (1 = ethnic/racial majority, 2
= ethnic/racial minority, 3 = not sure). For descriptive purposes at the
national level and for analyses, response options for highest educational
qualification were collapsed into secondary/tertiary (secondary educa-
tion, undergraduate degree, postgraduate degree) versus other (all
remaining categories) and response options of marital status were
collapsed into committed/married (single but in a committed relation-
ship, married) versus other (all remaining categories). Response options
of ethnicity/race were collapsed into racialised minority (racial minority)
versus other (all remaining categories).

2.4. Nation-level indicators

We gathered data on country-level indicators as follows: individu-
alism (Hofstede Insights, 2021; estimates are provided for countries
without values), cultural looseness (Uz, 2015), cultural distance
(Muthukrishna et al., 2020), global freedom (Freedom House, 2022), the
Human Development Index with data from 2019 (United Nations
Development Programme, 2022), the Gini coefficient with data from the
latest available year (United Nations Development Programme, 2022),
and the Gender Inequality Index with data from 2019 (United Nations
Development Programme, 2022).

2.5. Procedures, ethics, and data sharing

Full procedural information about the BINS is provided in Swami
et al. (2022). The BINS project was conducted in accordance with the
principles of the Declaration of Helsinki (World Medical Association,
2013) and following all local institutional guidelines. In brief, once local
ethics approval had been obtained or collaborators confirmed that
approval was not required as per national laws (see Supplementary
Table S1), researchers recruited participants from the community in
their respective nations between November 2020 and February 2022.
Inclusion criteria were being > 18 years of age, a resident and citizen of
the particular nation in which recruitment took place, and being able to
complete a survey in the language in which it was presented. In all but
nine locales (see Supplementary Table S1), data collection was con-
ducted online. All participants were presented with a standardised in-
formation sheet and provided (digital or written) informed consent
before completing an anonymous version of the BINS survey package.
Upon completion of the survey, participants received debriefing infor-
mation, which included contact information for the first author as well
as a local researcher. The BINS data and our analytic codes are available
on the Open Science Framework at https://osf.io/6psj3/.

2.6. Analytic strategy

2.6.1. Tests of measurement invariance

The BINS study protocol (Swami et al., 2022) provides the general
analysis plan for the structural and measurement invariance analyses of
the key variables of the BINS and, hence, also of the BAS-2. Configural,
metric, and scalar measurement invariance was assessed (in this
sequence) through the use of multi-group confirmatory factor analysis
(MG-CFA; Chen, 2007). Configural invariance tested for whether all ten
BAS-2 items loaded onto a single underlying factor in all groups; metric
invariance tested for whether item loadings were the same in all groups;
and scalar invariance tested for whether item intercepts were the same
in all groups.

Four separate analyses were conducted for measurement invariance



V. Swami et al. Body Image 46 (2023) 449-466

Table 1
Sample Descriptions of Data from the Body Image in Nature Survey (BINS).
Nation Sample Meanagein MeanBMIin % %Ethnic/ %Secondary/ %Urban %In committed Mean financial
size years (SD) kg/m2 (SD) Women racial tertiary education residence relationship or security (SD)
minority married
Argentina 670 35.36 24.70 (4.35) 57 9 81 98 50 2.13(0.7)
(13.6)
Australia 1038 35.23 25.73 (5.84) 71 18 77 93 55 1.90 (0.8)
(13.1)
Austria 1279 41.99 25.05 (5.10) 54 9 62 67 63 2.08 (0.7)
(16.5)
Bahrain 441 30.47 (9.8) 27.01 (6.58) 74 8 87 98 51 1.98 (0.6)
Bangladesh 460 29.30 (8.6) 24.15 (3.80) 42 13 80 88 51 1.78 (0.8)
Bosnia & 406 43.93 26.06 (4.14) 64 16 90 87 70 2.15(0.7)
Herzegovina (10.9)
Brazil 1462 36.77 25.61 (4.56) 58 12 86 99 66 2.21 (0.7)
(12.0)
Bulgaria 248 33.52 23.72 (4.80) 62 4 54 92 52 2.16 (0.6)
(14.1)
Canada (English) 336 24.61 25.13 (6.55) 83 14 36 82 48 2.10 (0.7)
(10.0)
Canada (French) 806 38.22 25.36 (5.21) 88 7 95 78 72 2.29 (0.7)
(12.8)
Chile 422 36.14 25.62 (4.73) 79 8 73 94 41 2.28 (0.8)
(13.6)
China (Cantonese) 409 20.50 (5.9) 20.61 (3.06) 58 2 96 100 2 2.18 (0.7)
China (English) 349 21.93 (5.3) 21.89 (4.30) 65 6 62 97 26 1.79 (0.7)
China (Mandarin) 1231 35.00 (7.3) 22.22 (3.08) 69 4 92 95 86 1.82(0.6)
Colombia 793 27.15 24.26 (4.09) 60 7 57 96 22 2.01 (0.8)
(11.5)
Croatia 898 39.10 24.67 (4.30) 59 2 91 71 69 2.08 (0.7)
(12.1)
Cyprus 363 34.31 (9.6) 24.64 (4.99) 65 4 69 87 64 2.09 (0.7)
Czechia 700 38.10 23.86 (4.26) 66 2 75 82 62 2.29 (0.6)
(17.0)
Ecuador 863 30.97 24.77 (5.84) 53 11 65 86 33 1.81 (0.8)
(12.3)
Egypt 1627 23.62 (8.7) 25.34 (4.59) 72 6 86 98 27 2.06 (0.6)
Estonia 449 38.93 25.15 (4.87) 63 2 64 80 58 2.10 (0.7)
(14.1)
France 562 36.01 23.44 (4.50) 76 NA 67 64 47 2.08 (0.7)
(14.2)
Germany 620 31.01 24.90 (4.53) 62 12 64 83 58 2.18 (0.8)
(11.9)
Ghana 434 21.97 (4.5) 23.42 (4.98) 41 26 72 84 32 2.08 (0.8)
Greece 556 31.49 24.11 (4.38) 65 5 63 91 55 2.03(0.7)
(11.8)
Hungary 654 32.80 24.05 (5.09) 69 2 69 72 63 2.07 (0.6)
(13.4)
Iceland (English) 1149 38.50 25.30 (4.41) 50 11 61 92 65 2.27 (0.7)
(17.5)
Iceland (Icelandic) 432 54.91 28.11 (5.06) 54 3 81 75 78 2.05 (0.6)
(15.5)
India (Hindi) 1664 32.07 24.79 (5.51) 45 13 78 73 45 2.14 (0.8)
(11.8)
India (Tamil) 376 36.78 25.36 (5.16) 52 37 65 57 70 1.71 (0.6)
(12.1)
Indonesia 292 19.79 (3.2) 21.68 (4.08) 72 3 43 87 14 1.76 (0.5)
Iran 1318 33.46 24.83 (4.77) 60 29 82 95 61 1.99 (0.6)
(11.3)
Iraq 405 34.13 26.31 (4.18) 33 53 97 100 45 1.49 (0.5)
(12.1)
Ireland 351 33.73 25.31 (5.23) 50 5 80 76 62 2.11 (0.8)
(12.4)
Israel 493 30.77 23.71 (4.27) 62 7 67 87 32 2.13 (0.7)
(11.6)
Italy 2307 33.17 23.16 (3.89) 62 6 67 81 61 1.95 (0.6)
(14.0)
Japan 360 49.44 22.35(3.84) 100 8 81 920 61 1.79 (0.6)
(16.6)
Kazakhstan 380 30.07 23.72 (4.81) 53 11 76 94 48 2.04 (0.6)
(11.3)
Latvia 827 41.04 25.92 (5.33) 66 4 82 74 69 2.02 (0.7)
(12.8)
Lebanon 1295 25.74 23.19 (4.52) 67 16 63 70 33 1.93 (0.7)
(12.3)

(continued on next page)
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Table 1 (continued)
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Nation Sample Mean agein ~ Mean BMIin % %Ethnic/ %Secondary/ %Urban %In committed Mean financial
size years (SD) kg/m2 (SD) Women racial tertiary education residence relationship or security (SD)
minority married
Lithuania 491 40.34 25.28 (4.51) 51 3 84 72 74 2.05 (0.6)
(12.8)
Malaysia 1193 27.81 (8.7) 23.81 (5.08) 69 30 84 76 29 1.74 (0.6)
Malta 347 35.52 25.12 (5.34) 72 7 71 78 60 2.10 (0.7)
(15.4)
Nepal 353 25.78 (6.0) 21.41 (2.95) 50 5 98 82 28 1.77 (0.7)
Netherlands 1004 46.81 25.60 (4.96) 53 9 98 61 69 2.05 (0.6)
(16.3)
Nigeria 1274 31.64 (9.2) 23.58 (4.72) 34 14 64 93 63 1.85(0.8)
Norway 360 41.24 25.31 (4.71) 77 4 92 78 77 2.17 (0.7)
(11.6)
Pakistan 267 20.59 (2.7) 21.34 (4.42) 28 49 47 100 83 2.16 (0.9)
Palestine 401 27.64 (9.5) 24.22 (4.28) 25 7 90 81 42 2.01 (0.6)
Philippines 350 24.87 24.00 (5.94) 0 13 56 97 24 2.03 (0.7)
(English) (11.2)
Philippines 504 37.43 24.57 (5.52) 73 16 89 97 65 1.83(0.7)
(Tagalog) (11.9)
Poland 1954 30.51 23.98 (4.53) 62 3 63 74 56 1.99 (0.7)
(11.9)
Portugal 363 36.53 24.12 (4.09) 68 5 81 85 37 2.05 (0.7)
(17.9)
Romania 1819 26.94 24.34 (4.19) 53 5 49 80 60 2.05 (0.7)
(10.8)
Russia 206 39.94 24.81 (5.01) 71 8 84 97 67 1.84 (0.5)
(11.8)
Saudi Arabia 380 28.02 (9.7) 25.30 (5.67) 55 20 83 94 33 2.03 (0.7)
Serbia 650 30.72 23.77 (3.93) 56 10 65 95 65 2.20 (0.7)
(11.3)
Slovakia 814 37.79 25.14 (5.09) 54 4 75 65 67 1.92 (0.6)
(14.7)
Slovenia 452 36.84 24.64 (4.14) 59 2 87 49 66 2.16 (0.7)
(14.9)
South Africa 318 35.15 26.91 (8.23) 53 31 73 78 45 1.74 (0.8)
(16.1)
South Korea 381 27.60 (9.7) 22.59 (3.27) 48 52 54 98 43 1.89 (0.6)
Spain 1266 34.54 24.99 (3.80) 52 5 82 88 43 2.17 (0.8)
(16.3)
Switzerland 377 46.48 26.62 (5.77) 52 5 51 62 66 1.98 (0.7)
(15.2)
Taiwan 529 41.36 23.39 (3.56) 60 7 92 90 67 2.48 (0.7)
(13.6)
Thailand 3275 25.85 22.35 (4.51) 62 6 45 87 23 1.76 (0.6)
(10.8)
Tunisia 374 41.62 25.57 (4.34) 55 0 90 96 63 2.10 (0.6)
(15.2)
Tiirkiye 2518 31.63 23.95 (4.15) 57 14 61 97 57 1.98 (0.8)
(11.5)
Ukraine 141 39.00 25.91 (6.08) 59 9 87 95 71 1.74 (0.6)
11.7)
United Arab 204 26.37 (6.7) 23.30 (2.07) 73 10 35 99 39 2.07 (0.4)
Emirates
(Arabic)
United Arab 904 27.50 25.12 (5.48) 36 31 73 98 43 2.13(0.8)
Emirates (11.8)
(English)
United Kingdom 1243 37.99 26.07 (6.04) 54 23 87 84 68 2.03 (0.7)
(13.9)
United States of 2531 35.35 26.87 (6.71) 62 20 82 85 61 1.93 (0.7)
America 12.7)

Note. SD = standard deviation.

across: nations, languages, gender identities (women vs. men vs. other
gender identities), and age (18-24 years vs. 25-44 years vs. > 45 years).
Analyses of languages, gender identities, and age groups applied spe-
cifically to the BAS-2 (and the SWLS; Swami et al., 2023) and were not
mentioned in the more general BINS study protocol, which only listed
the analysis of nations for all key variables. Surveys were presented in
more than one language in Canada, China, Iceland, India, the
Philippines, and the United Arab Emirates. Thus, prior to testing mea-
surement invariance across nations, invariance of the cross-language
survey presentation in these specific countries was first tested.
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Item parameters were planned to be relaxed if measurement
invariance did not hold, thereby aiming to achieve partial measurement
invariance (i.e., equal item parameters across some groups and items,
but not all). For this, we also planned to use the alignment method
(Asparouhov & Muthén, 2014, 2022) to identify nations that possibly
needed to be excluded to achieve acceptable model fit and to identify
items that could be used as anchor items (two items as a minimum for
the estimation of latent means; Byrne et al., 1989; for a recent simulation
study confirming the accuracy of such an approach, see Pokropek et al.,
2019). Based on either the full or partial scalar MG-CFA models, where
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applicable, standardised latent mean differences between groups in all
analyses are presented. For analyses involving nations and languages,
the United Kingdom and English respectively were selected as referents,
simply because the BINS was set up in the United Kingdom and in En-
glish. Reliability estimates (o total; McDonald, 1999) for the BAS-2 are
also presented, based on the configural invariance models.

2.6.2. Tests of correlations

Correlates of body appreciation across nations were examined with
multilevel models. The factor scores of the national invariance model
were used as the dependent variable. The groupmean-centred variables
of financial security, urbanicity, education, marital status, racialised
status, and life satisfaction (using factor scores) were used as Level-1
predictors. The nation-level means of all of these variables were used
as Level-2 predictors to investigate the associations of these predictors
with the outcome at Level 2 between nations. Bayesian estimation (using
diffuse priors as specified in the Mplus software default settings) was
used to obtain parameter estimates on a standardised scale.

A second model also included nation-level indicators as Level-2
predictors, besides the above-mentioned variables. However, to avoid
overfitting, only significant (p < .05) nation-level means of the previous
analysis were retained in this model. Further, faced with missing data in
the nation-level indicators (available for 43 [cultural looseness] to 64
[Human Development Index] of the 65 nations; all seven indicators were
available for only 27 nations) and substantial intercorrelations (up to r
—.91; see Table S2), we strove to identify the most salient nation-level
indicators that were also available for most countries. For this, we
applied principal components analysis and parallel analysis (Horn,
1965; using 1000 replications and the 95th percentile of the eigenvalue
distributions of random data for comparison), which indicated one
dominant component with loadings > .74 for all nation-level indicators,
except the Gini coefficient (see Table S3). In contrast, the
two-component solution (see Table S3) suggested a high loading of the
Gini coefficient on the second component. We interpreted this as evi-
dence that all nation-level indicators, except the Gini coefficient, could
be reliably represented by cultural distance (from the United States),
which had the highest loading on the first component. Thus, we used
cultural distance and the Gini coefficient as the only two nation-level
indicators in subsequent analyses. This allowed us to investigate 42 of
the 65 nations in the second analysis.

Concerning interpretation, because of the strength and direction of
their loadings (see Table S3), any positive nation-level association of
cultural distance with body appreciation also hinted at concurrent
negative associations with individualism, cultural looseness, global
freedom, and the Human Development Index, and a positive association
with the Gender Inequality Index. However, the Human Development
Index and the Gender Inequality Index also loaded on the second
component with reverse signs (see Table S3). Thus, a simultaneous
positive association of body appreciation with the Gini coefficient hinted
at a relative decrease of the otherwise positive association of body
appreciation with the Human Development Index, and a relative in-
crease (i.e., towards 0) of the otherwise negative association with the
Gender Inequality Index.

2.6.3. Assessing model fit

For all analyses, Mplus 8.8 (Muthén & Muthén, 1998-2017) was
used, using full-information maximum likelihood estimation to account
for partially missing data. There were 885 missing values in total
(1.55%) across the items of the BAS-2. As stated in the study protocol
(Swami et al., 2022), the mean- and variance-adjusted weighted least
squares estimator (WLSMV) was used for the structural analyses, being
specifically suited to the ordered-categorical item response format of the
BAS-2. WLSMV requires the same number of item response options
across all groups in a multi-group context. In some items and some
groups, the first item response option was only sparsely endorsed, or not
at all, owing to the overall (often highly) negatively skewed
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distributions of item responses in the BAS-2 (across all nations and items
skewness ranged from —2.79 to 0.78, Mdn = —0.55). Hence, item re-
sponses were combined in some of the analyses (see table notes for
details).

We report the comparative fit index (CFI) and the Tucker-Lewis
index (TLI; values close to .95 indicative of good fit), the root-mean
square error of approximation (RMSEA) and its 90% confidence inter-
val (values close to .06 indicative of good fit), and the standardised root
mean square residual (SRMR; values close to .08 indicative of good fit;
Hu & Bentler, 1999) for the assessment of model fit. For MG-CFAs with
more than 10 groups, we used a higher cut-off for the RMSEA of .15
(Jang et al., 2017), as RMSEA values tend to be inflated as the number of
groups increases (Rutkowski & Svetina, 2014). However, we primarily
relied on the SRMR values, as the other fit indices may be less reliable
under WLSMV estimation (Shi & Maydeu-Olivares, 2020). For the
comparison of configural, metric, and scalar invariance models in the
MG-CFAs, ACFI and ARMSEA values, and sz tests are presented. We
primarily interpreted ACFI and ARMSEA values, which were not
affected by the large sample size of the current study, but also consulted
the overall fit of these models for their comparative evaluation. Cut-offs
recommended by Rutkowski and Svetina (2014) were utilised, with
ACFI £.020 and ARMSEA £.030 taken as indication of good fit of metric
invariance models in comparison to configural invariance models, and
ACFI £.010 and ARMSEA <.01 as indication of good fit of scalar
invariance models in comparison to metric invariance models.

3. Results
3.1. Invariance of cross-language survey presentation in six countries

The MG-CFA results concerning the invariance of the cross-language
survey presentation in Canada, China, Iceland, India, the Philippines,
and the United Arab Emirates (UAE) are presented in Supplementary
Table S4. Response categories had to be combined for data from the
Philippines and the UAE for analyses. There was evidence that config-
ural, metric, and scalar invariance of the BAS-2 held across languages for
all six countries, except for China and the UAE where the metric
invariance model did not fully converge. Based on these results, full
scalar invariance was assumed for all six countries and the available data
were pooled within these countries for further analysis.

3.2. Invariance across nations, languages, gender identities, and age

3.2.1. Overall findings

The MG-CFA results are presented in Table 2. Some response cate-
gories had to be combined for analysis. However, across all 65 nations,
40 languages, the three gender identity groups, and three age groups,
the BAS-2 demonstrated configural, metric, and scalar invariance. Scale
reliabilities (o total) ranged from .67 (Iraq) to .98 (Saudi Arabia) across
nations, with a median of .95 (P35 = .94, Py5 = .96), and from .85
(Tamil) to .97 (Lithuanian) across languages, with a median of .95 (Pas
= .94, P75 = .95). Scale reliabilities were .95 each for women, other
gender identities, and all age groups; scale reliability was .94 for men.

3.2.2. Nations

The ordering and magnitude of standardised latent mean differences
(Cohen’s d) between nations (as compared to the United Kingdom,
which served as a common comparator in this analysis) in the scalar
invariance model are provided in Fig. 1 (individual Cohen’s d values are
provided in Supplementary Table S5). The largest positive differences
between nations, as compared to the United Kingdom, were observed for
(in descending order) Malta, Taiwan, and Bangladesh and were in the
range of d = 1.48-1.65 (see Fig. 1, left), suggesting that participants
from these countries reported the highest body appreciation. The largest
negative differences were observed for India and Australia (the UK itself
was third from last) and were d = —0.44 and — 0.53, respectively.
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Table 2
Invariance Concerning Nations, Language, Gender Identity, and Age.
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Model comparisons

Grouping variable X2 n CFI TLI RMSEA 90% CI SRMR ACFI ARMSEA Configural Metric
Nations”

Configural invariance 23938.77(2275) .984 .979 .104 [.103, .105] .033

Metric invariance 27795.40(2851) .981 .981 .100 [.099, .101] .037 .003 -.004 5742.80(576)

Scalar invariance 48622.68(4131) .966 .976 111 [.110, .112] .045 .018 .007 25945.92(1856)

Language”

Configural invariance 22184.18(1400) .986 .982 102 [.101, .103] .029

Metric invariance 22882.49(1751) .985 .985 .092 [.091, .093] .031 .001 -.010 3576.69(351)

Scalar invariance 39418.97(2648) 975 .983 .099 [.098, .100] .039 .010 .007 19964.79(1248) 18282.53(897)
Gender identity

Configural invariance 16832.61(105) .986 982 .092 [.090, .093] .020

Metric invariance 13312.54(123) .989 .988 .075 [.074, .076] .020 -.003 -.017 265.84(18)

Scalar invariance 11896.95(181) 1990 993 .058 [.057, .059] .021 -.001 -.017 1457.32(76) 1283.50(58)
Age

Configural invariance 18838.91(105) .984 .979 .097 [.096, .098] .021

Metric invariance 14527.26(123) .988 .986 .076 [.077, .080] .021 -.004 -.021 96.53(18)

Scalar invariance 12725.58(181) .989 1992 .060 [.060, .061] .022 -.001 -.016 1300.89(76) 1284.97(58)

Note. All ps of y* and Ay? tests (model comparisons) were < .001, except where noted otherwise. Gender identity compared groups of women, men, and other gender
identity, age compared groups of participants with 18-24 years, 25-44 years, > 45 years of age.

# Response categories 1 and 2 of all items except Item #6 were combined for analysis.

b Response categories 1 and 2 of all items except Items #6, #7, #8 and #10 were combined for analysis.

3.2.3. Languages

The ordering and magnitude of standardised latent mean differences
(Cohen’s d) between languages (as compared to English, which served as
a common comparator here) in the scalar invariance model are provided
in Fig. 1 (individual Cohen’s d values are provided in Supplementary
Table S6). The largest positive differences between languages, as
compared to English, were observed for Nepali, Tagalog, and Bangla and
were in the range of d = 0.56-1.26 (Fig. 1, right). The largest negative
differences were observed for Italian, Cantonese, and Japanese and were
in the range of d = —0.30 to — 0.83.

3.2.4. Gender identities and age groups

Gender identities differed in latent means by Cohen’s d =0.14
(p < .001; men vs. women) and d = —0.26 (p < .001; other gender
identities vs. women); that is, body appreciation was highest in men and
lowest in those identifying their gender in another way. Age groups
differed in latent means by d = —0.08 (p < .001; 25-44 years vs. 18-24
years) and d = 0.03 (p = .006; > 45 years vs. 18-24 years); that is, re-
spondents aged 25-44 years reported slightly lower body appreciation
than those aged 18-24 years and > 45 years.

3.3. Correlates of body appreciation

3.3.1. Overall findings

The overall multilevel model (see Table 3) included 62 nations. Data
on racialised status were not collected in France and there were no life
satisfaction factor scores for Iraq and Nigeria, because data from these
nations did not conform to the partial measurement model that was
applicable to all other countries (Swami et al., 2023). At Level 1, greater
body appreciation was associated with higher life satisfaction, being
single (versus being married or in a committed relationship), and greater
rurality (versus urbanicity). Life satisfaction was the single most
important correlate (see Table 3). Converting the associations of the two
dichotomous predictors of urbanicity (urban vs. rural) and marital status
(committed/married vs. other) into standardised mean differences
resulted in Cohen’s d = —0.04 and — 0.03, respectively. Higher life
satisfaction was also associated with the body appreciation
country-level means on Level 2.

3.3.2. Nation-level indicators
The model with all 42 nations with nation-level indicators (Table 3)
recovered all associations of the predictors in the overall model with 62
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nations. Additionally, both cultural distance and the Gini coefficient
were positively associated with the body appreciation country-level
means on Level 2. That is, nations that differed culturally more
strongly from WEIRD norms and nations whose wealth inequality was
greater (relative to other nations) reported higher body appreciation
means at the national level.

4. Discussion

In the present study, we used the BINS dataset — with data from
56,968 respondents across 65 nations and 40 languages — to conduct the
most comprehensive assessment to date of the measurement invariance
of the BAS-2. Overall, the present results provided evidence of scalar
invariance of the BAS-2 (after combining some response categories)
across all nations, languages, gender identities, and age groups repre-
sented in the BINS. Thus, the BAS-2 appears to be measuring the same
latent construct of body appreciation across all four of these respondent
categories in the BINS dataset (i.e., mean differences in the latent BAS-2
construct capture all mean differences in the shared variance of the BAS-
2 items across national groups, languages, gender identities, and age
groups). These results are consistent with some previous assessments of
measurement invariance conducted across a much smaller subset of
national groups (Aimé et al., 2020; Gongora et al., 2020; Lemoine et al.,
2018; Todd & Swami, 2020). Additionally, further analyses showed that
there were a number of important correlates of body appreciation across
national groups, both in terms of sociodemographic and nation-level
indicators. Below, we highlight how our study uniquely adds to the
literature on the construct of body appreciation.

4.1. Measurement invariance across national groups and languages

The results of our analyses supported full scalar invariance of the
BAS-2 across all 65 national groups and 40 languages represented in the
BINS. This is especially notable in view of the fact that full scalar
invariance is often an unrealistic goal for datasets with a larger number
of groups (Marsh et al., 2018). Indeed, previous cross-national studies
have typically only been able to establish partial scalar invariance (Aimé
etal., 2020; Lemoine et al., 2018; Todd & Swami, 2020) or partial metric
invariance (Razmus et al., 2020), even with a smaller number of national
groups. One reason for this discrepancy across studies may be due to the
lack of operational equivalence in previous studies; that is, previous
studies have sometimes relied on secondary data, with large differences
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Cohen d (as compared to English)
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Fig. 1. Ordering and Magnitude of Standardised Latent Mean Differences (Cohen’s d) Between Nations (as Compared to the UK; Left) and Languages (as Compared to

English; Right).

in the method and format of survey presentation, participant recruit-
ment methods, sampling, and other potentially relevant study proce-
dural details. This was less of a concern in the BINS, particularly in terms
of the survey format, which was standardised across research settings.
Ensuring operational equivalence may have been one reason why we
were able to achieve full scalar invariance in the present study (Swami &
Barron, 2019).

Beyond invariance across national groups, ours is also the first study
to explicitly examine invariance of the BAS-2 across languages,
including cross-language survey presentation within nations. Our results
again indicated full scalar invariance across all 40 of the languages
represented in the BINS. This finding is especially important in view of
the suggestion that languages may encode meaning in different ways
and that translations may impose restrictions in the way that meaning
can be conveyed (Solano-Flores et al., 2009). More to the point,
although the BAS-2 items include some terms that may be
cross-linguistically and translationally problematic or nuanced (e.g.,
how to translate the term “love” that occurs in Item #6), our results

suggest that these issues do not unduly affect how the BAS-2 items are
understood. Put differently, whether examined through the lens of na-
tional groups or languages, one broad conclusion is that the BAS-2 as-
sesses the same latent construct of body appreciation across groups.
This, in turn, has important implications both for theories of positive
body image, as well as body image research and practice.

In terms of theory, our findings lend weight to the suggestion that
there is a common - indeed, perhaps universal or near universal — un-
derstanding of the construct of body appreciation. That is, body appre-
ciation as a repertoire of attitudinal dispositions involving appreciation
of “the body for what it is able to do, what it represents, and its unique
features” (Tylka & Wood-Barcalow, 2015a, p. 122) appears to transcend
national and linguistic boundaries. In this sense, the construct of body
appreciation fulfils widely regarded criteria for identifying positive
phenomena (Pawelski, 2016a, 2016b): that such phenomena are pref-
erable over their absence, are long-lasting, have positive flow-on effects,
are of relevance to a large number of people, and are transferable across
structural contexts, including culture. While previous theoretical and

461



V. Swami et al.

Table 3
Results of the Multilevel Analysis on the Correlates of Body Appreciation.
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Overall model (62 nations)

With nation-level indicators (42 nations)

Predictor Estimate (posterior SD)  95% credibility interval ~ p (one-tailed)  Estimate (posterior SD)  95% credibility interval ~ p (one-tailed)
Level 1

Financial security 0.00 (0.004) [— 0.004, 0.01] 21 0.00 (0.005) [ 0.01, 0.01] .49
Urbanicity -0.02 (0.004) [— 0.03, — 0.01] <.001 -0.02 (0.005) [— 0.03, — 0.01] <.001
Education 0.01 (0.004) [— 0.001, 0.01] .04 -0.001 (0.004) [- 0.01, 0.01] 42
Marital status -0.02 (0.004) [— 0.03, — 0.01] <.001 -0.01 (0.005) [— 0.02, — 0.003] <.001
Racialised status 0.00 (0.003) [- 0.01, 0.01] .35 -0.003 (0.005) [- 0.01, 0.01] 22
Life satisfaction 0.44 (0.004) [0.43, 0.45] <.001 0.43 (0.004) [0.42, 0.44] <.001
Level 2: Country-level means

Financial security -0.14 (0.13) [— 0.43, 0.09] 12

Urbanicity 0.04 (0.11) [- 0.19, 0.25] .22

Education 0.06 (0.10) [— 0.14, 0.23] 31

Marital status -0.20 (0.13) [— 0.43, 0.09] .07

Racialised status 0.14 (0.10) [— 0.003, 0.38] .06

Life satisfaction 0.49 (0.10) [0.27, 0.66]1 <.001 0.39 (0.09) [0.23, 0.54] <.001
Level 2: Nation-level indicators

WEIRDness distance 0.38 (0.11) [0.14, 0.54] <.001
Gini coefficient 0.30 (0.10) [0.10, 0.47] <.001
Random Effects

Intercept residual variance 0.60 (0.09) [0.46, 0.77] <.001 0.50 (0.10) [0.35, 0.69] <.001

Explained variance (Level 1/Level 2) 19% / 40%

18% / 50%

Note. Estimates are on a standardised scale. SD = standard deviation. Significant (one-sided p < .025) estimates are highlighted in boldface.

empirical work (e.g., Linardon et al., 2022; Tylka & Wood-Barcalow,
2015a, 2015b) has provided evidence in favour of the first three of
these criteria, the present study provides perhaps the most robust and
comprehensive evidence to date in favour of the latter two criteria.

This, in turn, has important implications for how body appreciation
can and should be measured in cross-cultural research. Specifically, our
findings suggest that the BAS-2 can be effectively used to measure a
common latent construct of body appreciation across national groups
and languages, without much - if any at all — loss of meaning. Of course,
as Swami (2018) has suggested, this may reflect the fact that the BAS-2
was designed to exclude items that had previously been shown (in the
BAS) to be problematic cross-culturally. Nevertheless, the present evi-
dence suggests that the BAS-2 can be effectively used in cross-cultural
research and to compare body appreciation across national and lin-
guistic groups. Indeed, based on our results, there appear to be large
cross-national and cross-language differences in body appreciation (see
Fig. 1). Understanding why such differences exist is difficult — and we
begin discussions of possible reasons below — but clearly research on
body appreciation would now benefit from greater consideration of the
ways in which positive body image is constructed, negotiated, and
maintained both within and across cultural groups. Nevertheless, for
now, we suggest that the BAS-2 measures a common and singular
construct of body appreciation across diverse national-linguistic
contexts.

4.2. Measurement invariance across gender identities and age groups

Beyond invariance across national groups and languages, the present
study offers the largest examination of the invariance of the BAS-2 across
gender identities and age groups to date. In terms of gender identity, we
were able to achieve full scalar invariance, which is consistent with
findings in some national groups (e.g., Junqueira et al., 2019; Swami
et al., 2019; Tan et al., 2021; Warschburger & Behrend, 2023). As such,
it would seem unlikely that one’s gendered experiences substantively
affect the way in which the construct of body appreciation, as measured
using the BAS-2, is understood (Tylka & Wood-Barcalow, 2015b).
Moreover, and consistent with the findings of a previous meta-analysis
(d = 0.27; He et al., 2020), our results indicated that men had signifi-
cantly greater body appreciation than women, with a small effect size (d
= 0.14). This gendered difference likely reflects a range of structural (e.
g., systemic patriarchal), societal (e.g., exposure to sexual violence), and
inter-individual (e.g., self-objectification) that serve as challenges to the
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development of positive body image in women compared to men
(Holmgqvist Gattario et al., 2020; Swami, 2021; Tiggemann, 2015).

To date, however, few studies have examined measurement invari-
ance of the BAS-2 beyond the gender binary of women and men. Here,
our findings showed that the BAS-2 achieved full scalar invariance
across women, men, and individuals who identified their gender in
another way. Broadly speaking, this is consistent with findings in Ca-
nadian adolescents showing that the BAS-2 achieved partial scalar
invariance across cisgender and transgender individuals (Paquette et al.,
2022). Additionally, our results showed that those who identified their
gender in another way had significantly lower body appreciation than
both women and men. Although this finding is interesting and consistent
with other work showing that those who identify as transgender or
gender-expansive are less likely to experience positive body image
compared to cisgender individuals (Jones et al., 2016; see also Barnhart
et al., 2023), it should also be remembered that respondents who
identified as another gender in the present study were relatively small in
number (0.6% of the total dataset) and were likely heterogeneous in
their experiences (i.e., widely differing experiences across nations).
Certainly, this is an aspect of our study that is worthy of further inves-
tigation, particularly as some research has suggested that those who are
further along in consolidating gender identities may have more positive
body image (McGuire et al., 2016).

In terms of age, our results indicated that the BAS-2 achieved full
scalar invariance across emerging adults (18-24 years), young adults
(25-44 years), and middle-age and older adults (> 45 years). In broad
outline, these results are consistent with previous work showing that
differential item functioning of the BAS-2 in terms of age in a sample of
German adults was minimal (Warschburger & Behrend, 2023) and that
the unidimensional model of the BAS-2 is stable from adolescence (de
Léon et al., 2021) through to late adulthood (Meneses et al., 2019).
However, where previous smaller-sample studies have suggested that
there is a positive linear relationship between body appreciation and age
(Quittkat et al., 2019; Tiggemann & McCourt, 2013), our findings
showed that body appreciation dipped slightly in young adulthood
before reaching a peak in middle and older adulthood. Overall, however,
differences in body appreciation between age groups was
negligible-to-small in terms of effect sizes, and it thus appears that body
appreciation is relatively stable in adulthood. Of course, because we
conducted our analyses at the level of groups, we may have missed
briefer changes in body appreciation (e.g., during the transition to
adulthood) or those that are life-event-related (e.g., childbirth). It is also
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possible that the transition from adolescence to emerging adulthood is
particularly important, with previous qualitative work showing that this
developmental window is vital for the development of positive body
image (Holmqvist Gattario & Frisén, 2019).

4.3. Correlates of body appreciation

Theoretical models of positive body image (e.g., Homan & Tylka,
2018; lannantuono & Tylka, 2012) and a raft of supporting empirical
work (e.g., Davis et al., 2020; Linardon, 2021; Linardon et al., 2022,
2023) suggests that body appreciation plays an important role in facil-
itating forms of self-acceptance and resilience that, in turn, are associ-
ated with improved psychological well-being. Our findings support this
perspective, showing that greater body appreciation was significantly
and strongly associated with higher life satisfaction across nations.
While this finding has been previously reported in singular national
groups (e.g., Davis et al., 2020; Lee, 2022; Swami et al., 2019; Swami &
Todd, 2022), our findings suggest that this association remains robust at
a more global level. While our analyses were correlational and, there-
fore, preclude strong causal conclusions, it is likely that assisting in-
dividuals to develop greater respect, care, and gratitude for the body (e.
g., in clinical practice) will help promote greater psychological
well-being (Tylka, 2018, 2019), including higher life satisfaction.

Beyond life satisfaction, our findings also showed that greater body
appreciation was significantly associated with greater rurality and being
single (i.e., not married or in a committed relationship). The first of
these findings is consistent with the suggestion that urbanicity is asso-
ciated with greater pressure to engage in forms of body work (e.g.,
conforming to rigid beauty ideals, viewing the body as a commodity to
be invested in, beauty practices leading to body disparagement) that
hamper efforts to develop body appreciation (Swami, 2015, 2021;
Swami & Todd, 2022). Conversely, individuals in rural areas may also
experience greater exposure to factors that promote body appreciation,
such as the natural environment (e.g., Swami et al., 2018). On the other
hand, the finding that greater body appreciation was associated with
being single appears to be novel, and may reflect the greater space that
single individuals have to develop positive body image (e.g., engaging in
a range of activities that promote body appreciation) compared to those
in relationships. For example, it is possible that single individuals have
greater freedom (i.e., time, agency, lack of financial constraints) to
engage in activities that promote joyful movement (e.g., physical ac-
tivity, yoga) that, in turn, promote body appreciation (Alleva et al.,
2023). It is worth noting, however, that the associations with rurality
and marital status were relatively weak. Conversely, neither socioeco-
nomic status (operationalised via the proxies of financial security and
education) nor racialised status were significantly associated with body
appreciation, although this may reflect the relatively blunt methods in
which these factors were necessarily operationalised in our study
(Swami et al., 2012).

The present study also extended the focus of research beyond inter-
individual factors to focus on nation-level indicators for the first time
(though these analyses were run with 42 of the nations where data were
available). Our results showed that greater cultural distance (i.e., a
greater divergence from WEIRD norms, exemplified by the United
States) and greater relative income inequality were significantly asso-
ciated with higher body appreciation. Interestingly, the associations
between body appreciation and cultural distance and relative income
inequality, respectively, may help explain some of the cross-national
variance seen in BAS-2 scores (see Fig. 1). For instance, it is possible
that nations that are more culturally distant from the United States and/
or experience greater income inequality are less likely to tie individual
self-worth to physical appearance and a willingness to engage in per-
sonal body projects (Swami, 2015, 2021). In these nations, macro-level
cultural factors — such as patriarchal structures, beauty systems, and the
fashion-beauty complex that engenders feelings of personal inadequacy
(Bartky, 1990; Bordo, 1993; Jeffreys, 2005) may operate less forcefully,
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which in turn allows for different or fuller expressions of care, respect,
and appreciation of the body. It is also possible that, in nations that are
more culturally distant from the United States and/or that experience
greater income inequality, there is greater space to focus on the physical
self in terms of the body’s functionality rather than appearance and to
dis-engage from unhealthy body work (Swami & Todd, 2022). Stronger
trends toward collectivism in such nations may also foster stronger ex-
periences of body acceptance by others, which in turn promotes greater
body appreciation (Swami et al., 2021a).

Of course, it should be noted that this aspect of our analyses was
more exploratory and, at this broad level of abstraction, it is difficult to
draw more precise conclusions. Nevertheless, the present results are
noteworthy because, for the first time, we show that nation-level factors
may shape the way in which body appreciation is experienced and
manifests across national groups. That is, in contrast to extant research,
which has tended to focus on inter-individual factors that may promote
positive body image, our study suggests that it may also be important to
consider the myriad ways in which groups of individuals differ at a
national level. Indeed, it is our hope that the present findings generate
discussion and future research about how body appreciation, and posi-
tive body image more generally, varies across cultures and nations.
Certainly, based on our findings, future scholars will be able to create
more formalised models for understanding body appreciation, as well as
the conditions under which heightened body appreciation can be
maintained.

4.4. Constraints on Generalisability

Although our work provides one of the largest cross-national data-
bases on body image currently available, our findings should be
considered in light of a number of constraints on the generalisability
(Simons et al., 2017). First, our findings may be limited in terms of their
generalisability because of sampling and recruitment constraints. Most
important in this regard is the fact that our samples were recruited
opportunistically and, as such, cannot be considered representative of
their respective nations. Similarly, although we strove toward opera-
tional equivalence in the BINS (Swami et al., 2022), small differences in
recruitment and survey completion were unavoidable (e.g., while a
majority of surveys were completed online, a small number were
completed offline using paper-and-pencil format). Additionally, while
the BINS dataset provides a snapshot of body appreciation across a
diverse set of nations, it remains the case that the project was
under-represented in several world regions, especially Africa, Central
Asia, the Caribbean, and Central America.

A further point to consider is that specific conditions during the
period of data collection may have varied substantially across nations.
Indeed, the period of data collection was extended (i.e., over about two
years) and occurred in the shadow of the COVID-19 pandemic, which
may have introduced nation-specific biases. For instance, there is evi-
dence to suggest that pandemic-related experiences, such as COVID-19
stress and anxiety (e.g., Czepczor-Bernat et al., 2021; Swami et al.,
2021), negatively impacted body image outcomes across diverse pop-
ulations (for a review, see Schneider et al., 2022). This makes it difficult
to know to what extent our data are temporally reliable and whether
specific pandemic-related experiences (e.g., being in lockdown, severity
of the pandemic, national and international responses to the pandemic,
all of which were not measured in our survey) may have affected our
findings. Still, given consistency of factor structures across groups, any
biases in results are likely to be reflected in latent group differences and
possibly in correlates of body appreciation. Additionally, we also cannot
rule out common-method biases, given that the BINS dataset consists of
self-reported data. On this note, there was some evidence of ceiling ef-
fects in our BAS-2 data, which suggests that the response scale may not
be sufficiently fine-grained to differentiate high levels of body appreci-
ation. Finally, the present analyses were limited by variables that were
available in the BINS dataset and, as such, we were unable to assess
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other factors that may have affected our findings, such as sexual
orientation and religious identity.

4.5. Conclusion

The present work provides robust evidence that the BAS-2 consis-
tently and reliably measures a common latent construct of body
appreciation across a diverse and large number of nations. Given that
body image research has historically focused on a small number of na-
tional groups centred on North America, Western Europe, and Australia
(Andersen & Swami, 2021), the present work highlights the possibility
of extending scholarly understanding of positive body image across
world regions through the use of the BAS-2. In addition, our work adds
to a growing body of evidence indicating that body appreciation is
associated with more positive psychological well-being, and also high-
lights a number of factors that may be leveraged in public policy,
interventionist work, or clinical practice to promote greater body
appreciation across populations worldwide. Indeed, we are confident
that the present work will help scholars better understand the meaning
and manifestation of body appreciation across nations, and will be of
value to practitioners and policy-makers seeking to promote more pos-
itive body image outcomes in diverse national, cultural, and linguistic
groups.
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