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A B S T R A C T

Positive body image refers to individuals’ ability to conceptualize their bodies with love, respect, and apprecia-
tion. The study of positive body image is relatively new, and instruments used to investigate this multi-faceted
construct have received limited use in non-English speaking countries. Thus, the aim of this investigation is to
consider four measures that are associated with positive body image across eight different countries. Partici-
pants (n = 6272) completed the Body Appreciation Scale-2, the Body Areas Satisfaction Scale, the Physical Ap-
pearance Comparison Scale, and the Weight Bias Internalization Scale. Multi-group confirmatory factor analyses
(MG-CFAs) and item-response theory (IRT) models were used to examine the measurement invariance of these
surveys. Our results generally suggest that positive body image, weight bias, and appearance comparison can be
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Cross-validation
Cross-cultural

assessed using brief assessments and that these four instruments can be used in different countries, but care
should be taken to consider individuals’ gender, BMI, and socio-economic position.

© 2020

1. Introduction

Body image is a multi-faceted construct (Andrew, Tiggemann, &
Clark, 2016) encompassing thoughts, beliefs, feelings, and behaviors
related to the body (Fiske, Fallon, Blissmer, & Redding, 2014). Al-
though most available research focuses on the causes and correlates of
body dissatisfaction, recent research has included considerations for pos-
itive body image (Homan & Tylka, 2015). Positive body image refers
to loving and respectful attitudes towards the unicity and functional-
ity of the body; body acceptance even if one’s body does not corre-
spond to the beauty ideals; feelings of confidence, comfort, and happi-
ness with regards to the body; the tendency to put a greater emphasis
on the body’s assets rather than on its imperfections; and adoption of
a broad conceptualization of beauty (Andrew et al., 2016; Halliwell,
2015; Tylka & Wood-Barcalow, 2015a; Wood-Bacalow, Tylka, &
Augustus-Horvarth, 2010). Positive body image has also been defined
as a state of embodiment and a feeling of connection with the body
(Halliwell, 2015; Piran, 2015). It implies a capacity and desire to
engage in healthy behaviors, attend to one’s needs and protect one-
self from unrealistic and potentially harmful beauty and appearance-fo-
cused messages (Andrew et al., 2016). Although the conceptualization
of positive body image has become clearer and has been distinguished
from body dissatisfaction over the years, few studies have examined its
cross-validation in different countries.

1.1. Positive body image and reciprocity

Positive body image encompasses a form of reciprocity (Tylka &
Wood-Barcalow, 2015a) between an individual and the environment.
This interdependence means that internal processes (for example, pos-
itive body talk or a focus on the functionality of the body) and exter-
nal sources can influence positive body image (for example, media lit-
eracy and support from family or friends; Tylka & Wood-Barcalow,
2015a). In fact, positive body image is linked to the perception of body
acceptance by others (Tylka & Wood-Barcalow, 2015a). When indi-
viduals feel that others find their body acceptable, they are less likely
to want to modify it. They may be more prone to accept their bodies
and to focus on its functionality. Comments marked by acceptance about
the body, infrequent fat- and appearance-talk, and general messages
about beauty nurture a positive body image (Tylka & Wood-Barcalow,
2015a). In contrast, perceptions of non-acceptance by others, conver-
sations about weight loss and different forms of weight stigma, includ-
ing weight bias, are associated with lower body appreciation (Tylka &
Wood-Barcalow, 2015a; Wasylkiw & Butler, 2014). Additionally,
individuals with low body appreciation may be more likely to over-eval-
uate beauty ideals, place stronger emphasis on body discrepancies, and
compare their appearance with others (Homan & Tylka, 2015). Thus,
for those holding weight bias and using information about others to
evaluate their own appearance (i.e., physical appearance comparison),
the development and maintenance of positive body image may be hin-
dered.

1.2. Positive body image and ethnicity

Past research shows that positive body image differs according to
ethnicity. For example, it has been found that different body shapes and
sizes tend to be better accepted by African Americans than non-His-
panic Whites (Fallon, Harris, & Johnson, 2014; Grabe & Hyde,

2006). In another study examining British female students, Hispanic
women reported higher body appreciation than women from other eth-
nic backgrounds (Swami, Airs, Chouhan, Leon, & Towell, 2009).
More precisely, African Caribbean women came second, Caucasian third
and South Asian fourth (Swami et al., 2009). Although positive body
image of individuals living in the same country may vary depending on
their ethnic backgrounds, possible differences in positive body image
across countries have not been studied. Moreover, no study to date has
included the assessment of a variety of measures related to positive body
image (e.g., body satisfaction, body appreciation, weight bias and physi-
cal appearance comparison).

1.3. Measures of positive body image

Positive body image was initially operationalized on a continuum of
satisfaction/dissatisfaction (Webb, Wood-Barcalow, & Tylka, 2015),
and the Body Areas Satisfaction Subscale (BASS) of the Multidimen-
sional Body-Self Relations Questionnaire (MBSRQ) (Cash, 2000) has
long been used to assess it. Given that positive body image is now con-
ceived as a different construct than negative body image or body dissat-
isfaction and that it is considered an extension of body satisfaction and
positive appearance evaluation (Tylka & Wood-Barcalow, 2015a),
other instruments are necessary to more fully capture its essence (Hal-
liwell, 2015) and are essential for theory development and research.
Thus, more recently, studies interested in positive body image have used
the Body Appreciation Scale (BAS, Avalos, Tylka, & Wood-Barcalow,
2005; BAS-2, Tylka & Wood-Barcalow, 2015b). The psychometric
properties of the BAS-2, a revised version of the BAS, were first tested
among U.S. samples of college and community women and men (Tylka
& Wood-Barcalow, 2015b). In these samples, adequate internal con-
sistency coefficients and good stability over a three-week period were
found. A one-dimensional factor structure was found in non-English
speaking adults from Hong Kong, Iran, the Netherlands, Serbia, China,
France, Japan, Romania, Malaysia and the United Arab Emirates (see
Swami et al., 2019). However, data regarding the measurement in-
variance of the BAS-2 between various geographic regions has not been
examined (Swami et al., 2019; Webb et al., 2015). Yet, body appre-
ciation may not be conceived and expressed similarly across countries.

1.4. Current study

Past research has focused on positive body image mostly used Eng-
lish- speaking and college samples, female sub-populations and/or sam-
ples from the U.S. (Halliwell, 2015). The factor structure of the BASS
of the MBSRQ was confirmed in a French sample (Untas, Koleck, Ras-
cle, & Borteyrou, 2009), but this scale was not invariant across black
and white women (Kelly et al., 2012). These results suggest that more
research is needed to test the invariance of this measure and to de-
termine if it can be used for cross-country comparisons (Fiske et al.,
2014). Further, most conclusions concerning positive body image rely-
ing on the BAS are equivocal with regards to its factor structure, with
some studies suggesting a unidimensional factor structure and others
a bidimensional one (Halliwell, 2015). The cross-cultural unidimen-
sional structure of the revised version of the BAS, the BAS-2, still needs
to be evaluated. Moreover, measures other than the BAS-2 should also
be used to better understand positive body image across different coun-
tries. Given the multidimensional nature of the positive body image
concept as well as the reciprocity between individual and environmen
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tal factors in forming this concept, it appears important to determine the
cross-country measurement invariance of different questionnaires used
to assess positive body image. These questionnaires not only assess more
typical components of positive body image, such as body satisfaction
and appreciation, but also components known to play a role in its devel-
opment and maintenance, such as physical appearance comparison and
weight bias.

Thus, additional cross-validation efforts are necessary because: (1)
the validity and factorial structure of the questionnaires used to measure
positive body image may vary across samples composed of women and
men as well as of people living in non-English speaking countries; and
(2) the question as to whether these questionnaires can be used for com-
parison among samples from different countries remains unanswered.

The aim of this research is therefore to validate two measures of
positive body image and two measures of constructs related to positive
body image (e.g. physical appearance comparison and weight bias), and
evaluate their measurement invariance across different countries and
languages. More specifically, this cross-validation study examines the
factorial validity and reliability of the BAS-2, BASS, the Physical Ap-
pearance Comparison Scale (PACS; Thompson, Heinberg, & Tantl-
eff-Dunn, 1991), and the Weight Bias Internalization Scale (WBIS-M;
Pearl & Puhl, 2014) in a sample composed of emerging adults aged
between 18–30 years from eight different countries, representing seven
different languages. Emerging adulthood represents a developmental pe-
riod that follows adolescence and precedes adulthood. During this devel-
opmental period, youth experience various changes, including possible
weight gain and body changes putting them at risk of body dissatisfac-
tion (Arnett, Žukauskienė, & Sugimura, 2014). Although develop-
mental research on positive body image is limited (See Rodgers et al.,
2017), it seems possible that emerging adults are at particular risk of
failing to experience their bodies in a positive manner.

2. Method

2.1. Participants

This sample was comprised of 6272 participants (4218 females, 1928
males, and 24 missing data for gender) aged 18–30 years old, living
in eight different countries: Australia (n = 596), Belgium (n = 618),
Canada (n = 766), China (n = 663), Italy (n = 660), Japan (n = 622),
Spain (n = 821), and the United States (n = 1515). They were mostly
single (60.9 %) or involved in a relationship (34.3 %). Their mean age
was 21.55 ± 3.13 and average BMI of 23.30 ± 4.94 kg/m2.

2.2. Procedure

Since the measures used in this study were all developed in English,
and this is not the first language of participants residing in Belgium,
Canada (French speaking participants), China, Italy, Japan, and Spain,
several versions of the measures were used. When the measures were
not available in one of the non-English languages (i.e., either in Chinese,
Dutch, French, Italian, Japanese, or Spanish), an iterative process of in-
dependent forward- and back-translation was undertaken. A detailed de-
scription of the translation process and procedure can be found else-
where (see McCabe et al., 2019).

Ethics approval for the project and data management were obtained
(approval number: 2017-259E). In addition, researchers from each of
the eight countries obtained ethics approval from their university ethics
committees. Recruitment was conducted through social media sites,
online forums, and mailing lists. Participation occurred only online,
through the survey software Qualtrics. Participants provided digital in-
formed consent. In some settings, participants were incentivized by the
chance to win a modest financial prize or with class credit. The survey

was anonymous and lasted approximately 60−90 min. Data collection
took part between July 2018 and March 2019 (for more information, see
McCabe et al., 2019).

2.3. Measures

2.3.1. Demographic predictors
Participants from all countries were asked to self-report their age,

gender (coded 0 for men and 1 for women), height and weight, and per-
ceived socioeconomic status (SES). Self-reported height and weight were
used to calculate body mass index (BMI). The Subjective Social Status
scale was used to assess perceived SES using a scale ranging from 1 to
10; participants had to represent themselves on this scale where 1 rep-
resents people who have the least money, least education, and the least
respected jobs or no job; 10 represents those who have the most money,
the most education, and the most respected jobs (Operario, Adler, &
Williams, 2004).

2.3.2. Body appreciation
Body appreciation was evaluated with the Body Appreciation Scale-2

(BAS-2; Tylka & Wood-Barcalow, 2015a, 2015b). This 10-item mea-
sure asks participants to indicate, on a 5-point scale, how true the state-
ments are for them. Example items include: ‘I respect my body’ and ‘I
am comfortable with my body’. The BAS-2 items were averaged to com-
pute a total score, ranging from 1 (never) to 5 (always). Higher scores
indicate greater body appreciation.

2.3.3. Body satisfaction
The Body Areas Satisfaction Scale (BASS; Brown, Cash, & Mikulka,

1990; Cash, 2000) of the Multidimensional Body-Self Relations Ques-
tionnaire (MBSRQ) was used to assess body satisfaction. It is composed
of nine items assessing the degree of satisfaction/dissatisfaction with
eight different aspects of one’s appearance (i.e., face, hair, lower torso,
mi torso, upper torso, muscle tone, weight, and height) as well as over-
all appearance, using a 5-point Likert-type scale, ranging from 1 (very
dissatisfied) to 5 (very satisfied). In this sample, the nine BASS items were
averaged to compute a total score.

A higher score points to contentment with most areas of the body,
a lower score indicates dissatisfaction with the size and appearance of
several areas. In this sample, the nine BASS items were averaged to com-
pute a total score.

2.3.4. Physical appearance comparison
The Physical Appearance Comparison Scale (PACS; Thompson et

al., 1991) is a 5-item questionnaire measuring general appearance com-
parison frequency on a 4-point scale, ranging from 1 (never) to 4 (al-
ways). These items include: “At parties or other social events, I compare
my physical appearance to the physical appearance of others” and “In
social situations, I sometimes compare my figure to the figures of other
people.” A total score is calculated by summing the scores of each item.
A higher total score indicates higher frequency of appearance compari-
son.

2.3.5. Weight bias
Internalization of weight bias was evaluated with a modified version

of the Weight Bias Internalization Scale (WBIS-M; Pearl & Puhl, 2014).
This 11-item measure was adapted from the original version (Durso &
Latner, 2008) in order to make it accessible to respondents of various
weight categories. Example items are: “I hate myself for my weight” and
“Because of my weight, I don’t understand how anyone attractive would
want to date me.” As with the original scale, participants answered on
a 7-point scale, ranging from 1 (strongly disagree) to 7 (strongly agree).
The 11 items of the modified WBIS-M were averaged to produce a total
score.



UN
CO

RR
EC

TE
D

PR
OO

F

4 A. Aimé et al. / Body Image xxx (xxxx) 1–14

2.4. Analyses

All analyses were performed using Mplus 8.3 (Muthén & Muthén,
2018) and the robust maximum likelihood (MLR) estimator. Addition-
ally, full information maximum likelihood was used to account for the
limited level of missing data present at the item level (BAS-2: 0.02
%–0.22 % of missing data per item, M = 0.13 %, SD = .06 %; BASS:
0.02 %–0.17 % of missing data per item, M = 0.11 %, SD = 0.05 %;
PACS: 0.14 %–0.31 % of missing data per item, M = 0.18 %, SD = 0.12
%; WBIS-M: 0.17 %–0.50 % of missing data per item, M = 0.33 %,
SD = 0.11 %).

In the first stage, an a priori unidimensional factor structure of the
BAS-2, BASS, PACS, and WBIS-M was examined with a confirmatory fac-
tor analytic (CFA) model. For each questionnaire, the a priori one-factor
CFA models comprise the total number of items in which error terms
would be uncorrelated. The composite reliability of the factor of the
BAS-2, BASS, PACS, and WBIS-M were estimated using McDonald’S
(1970) omega (ω).

Model fit was based on the following goodness of fit indices (e.g.,
Marsh, Hau, & Grayson, 2005; Schermelleh-Engel, Moosbrugger, &
Müller, 2003): the comparative fit index (CFI) and Tucker-Lewis index
(TLI; TLI/CFI ≥ .97 indicates good fit; ≥ .95 indicates acceptable fit), the
root mean square error of approximation (RMSEA; RMSEA ≤ .05 indi-
cates good fit; ≤ .08 indicates acceptable fit), and the 90 % confidence
interval of the RMSEA. The MLR chi-square test was also presented.
However, because this indicator is oversensitive to sample size and mi-
nor misspecifications (e.g., Hu & Bentler, 1999; Marsh et al., 2005),
we did not rely on this indicator for model estimation. In general, sev-
eral strategies were used to improve the factor structure in the event of
poor fit for the initially proposed models: (1) deletion of items either
with communality values < .3 or showing high collinearity with other
items (i.e., r > .80), and (2) addition of covariances among residual vari-
ances of items based on modification indices and theoretical reasonable-
ness of their inclusion.

In the second stage, the measurement invariance of the most appro-
priate factor structure (retained in the first step) of the BAS-2, BASS,
PACS, and WBIS-M were examined, across countries (i.e., Australia, Bel-
gium, Canada, China, Italy, Japan, Spain and United States of Amer-
ica), consistent with procedures recommended by Meredith (1993):
(a) configural (item/factor clusters) invariance, i.e., each common fac-
tor is associated with the same items across countries (loadings, inter-
cepts, and uniquenesses (residual variances) are freely estimated, latent
variances are constrained to 1, and latent means are constrained to 0
in all groups); (b) loadings (metric) invariance, i.e., corresponding fac-
tor loadings are equal across countries (also named weak invariance;
the loadings are constrained to invariance, the variances are freely esti-
mated in all but one group, and the latent means are constrained to 0
in all groups); (c) intercept invariance, i.e., considering differential ad-
ditive response bias (or acquiescent response styles) (also named strong
invariance; the intercepts are constrained to invariance, the variances
are freely estimated in all but one group, and the latent means are freely
estimated in all but one group); (d) uniquenesses invariance (also named
strict invariance); (e) correlated uniqueness (if applicable) invariance;
(f) invariance of latent variance; and (g) latent mean invariance. In each
sequence of invariance, the preceding model served as comparison. As
recommended in the literature (e.g., Chen, 2007; Cheung & Rensvold,
2002), all model comparisons were based on changes (Δ) in CFIs, TLIs
an RMSEAs. Therefore, there is measurement invariance when ΔCFIs/
TLIs ≤ .01 and ΔRMSEAs ≤ .015.

In a third stage, as recommended by Morin et al. (2018), a hy-
brid multiple indicators multiple causes (MIMIC) multiple-group model
was used to examine: (a) the associations between demographic predic-
tors (i.e., age, BMI, sex, and SES) and scores on the latent factor of the

BASS, BAS-2, WBIS-M, and PACS; (b) possible differential item function-
ing (DIF) as a function of these demographic predictors (i.e., direct ef-
fects between the predictors and item response over and above the ef-
fects of the predictors on the latent factor); and (c) the invariance of
these associations across countries. As recommended by Morin et al.
(2018), for each questionnaire (i.e., BAS-2, BASS, PACS, and WBIS-M),
these models were built from the most invariant multiple-group model
identified in the second stage, to which the demographic predictors were
added.

More precisely, hybrid MIMIC models were examined in the follow-
ing sequence (Marsh, Nagengast, & Morin, 2013; Morin, Marsh,
& Nagengast, 2013): (a) null effects model (the paths from the de-
mographic predictors to the latent factor and to the item responses are
constrained to be zero); (b) saturated model (the paths from the de-
mographic predictors to the item responses are freely estimated, while
the paths from the demographic predictors to the latent factor are con-
strained to be zero); and (c) factors only model (the paths from the de-
mographic predictors to the latent factor are freely estimated, while the
paths from the demographic predictors to the item responses are con-
strained to be zero). To facilitate interpretation, age, BMI, and SES were
standardized prior to the analyses.

As recommended by Morin et al. (2018), a substantial improve-
ment in model fit (i.e., ΔCFIs/TLIs ≥ .01 and ΔRMSEAs ≥ .015) asso-
ciated with the factor only and saturated models in comparison to the
null effects models support the presence of relations between the demo-
graphic predictors and item responses. However, improvement in model
fit associated with the saturated model when compared to the factors
only model provides support for the presence of DIF. These models were
first examined while allowing all associations to be freely estimated (or
equally constrained to be zero) across countries. Then, the most ap-
propriate model was retained and compared to an alternative model
in which all associations were constrained to be equal (i.e., invariant)
across countries.

3. Results

3.1. Factor validity and reliability of the BASS, BAS-2, WBIS-M, and PACS

The goodness-of-fit statistics of CFA for the BASS, BAS-2, WBIS-M,
and PACS are displayed in Table 1 (see models 1−1 to 1−7).

3.1.1. BAS-2
As presented in Table 1 (see model 1−1), the a priori one-factor CFA

resulted in an acceptable (for RMSEA) to good (for CFI/TLI) level of fit.
The standardized parameter estimates from this model, which are pre-
sented in Table 2, show that all loadings are substantial (Mλ = .815;
ranging from .717 to .896). Finally, as presented in Table 2, the BAS-2
showed an excellent composite reliability.

3.1.2. BASS
The a priori one-factor CFA resulted in a poor (for all indices) level

of fit (see model 1−2). In order to improve the a priori model, we cor-
related the residual variances of Items 2 [“Hair (colour, thickness, tex-
ture)”] and 1 [“Face (facial features, complexion)”], 7 [“Weight”] and
4 [“Mid torso (waist, stomach)”], and 9 [“Overall appearance”] and 1
[“Face (facial features, complexion)”]. This alternative model (see mod-
els 1−3) including three correlated residual variances resulted in a sub-
stantial improvement of model fit indices and provided an acceptable
(for RMSEA and TLI) to good (for CFI) level of fit to the data. The stan-
dardized parameter estimates from this model, presented in Table 2, re-
vealed that all loadings are acceptable (Mλ = .617; ranging from .363
to .821). The correlation between the residual variances were signifi-
cant (at p < .001), positive and modest (M = .310; ranging from .269
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Table 1
Goodness-of-Fit Statistics of Confirmatory Factor Analyses (CFA) for the BAS-2, BASS, PACS and WBIS-M.

Questionnaires Models N o Description χ 2(df) CFI TLI RMSEA RMSEA 90 % CI CM ΔRχ 2 (df) ΔCFI ΔTLI ΔRMSEA

BAS-2 CFA 1−1 Overall sample (n = 5955) 1123.641(35)*** .967 .958 .072 .069−.076 – – – – –
BASS CFA 1−2 Overall sample (n = 6046) 2170.838(27)*** .873 .831 .115 .111−.119 – – – – –

CFA + CU 1−3 Overall sample (n = 6046) 767.147(24)*** .956 .934 .072 .067−.076 1−2 – +.083 .103 −.043
PACS CFA - 5 items 1−4 Overall sample (n = 5763) 171.802(5)*** .979 .959 .076 .067−.086 – – – – –

CFA - 4 items 1−5 Overall sample (n = 5763) 1.135(2)*** 1.00 1.00 .000 .000−.002 1−4 – +.021 +.041 −.076
WBIS-M CFA - 11 items 1−6 Overall sample (n = 5790) 2697.614(44)*** .909 .887 .102 .099−.105 – – – – –

CFA - 10 items + CU 1−7 Overall sample (n = 5786) 1053.758(30)*** .962 .942 .077 .073−.081 1−6 – +.055 +.058 −.027
BAS-2 MI 2−1 Configural invariance 1719.708(280)*** .957 .945 .083 .079−.087 – – – – –

2−2 Weak invariance 2135.872(343)*** .947 .944 .084 .080−.087 2−1 426.85(63)*** −.010 −.001 .001
2−3 Strong invariance 3535.751(406)*** .907 .917 .102 .099−.105 2−2 1603.07(63)*** −.040 −.027 +.018
2−4 Partial strong invariance 2357.136(391)*** .941 .946 .082 .079−.085 2−2 203.43(48)*** −.006 +.002 −.002
2−5 Strict invariance 3059.586(461)*** .923 .940 .087 .084−.090 2−4 655.12(70)*** −.018 −.006 +.005
2−6 Partial strict invariance 2633.912(454)*** .935 .948 .080 .077−.083 2−4 296.20(63)*** −.006 +.002 −.002
2−7 Variance invariance 2716.452(461)*** .933 .948 .081 .078−.084 2−6 98.55(7)*** −.002 .000 +.001
2−8 Latent mean invariance 3246.186(468)*** .917 .936 .089 .086−.092 2−7 656.95(7)*** −.016 −.012 +.008

BASS MI 3−1 Configural invariance 917.527(192)*** .955 .932 .071 .066−.075 – – – – –
3−2 Weak invariance 1114.610(248)*** .946 .937 .068 .064−.072 3−1 185.82(56)*** −.009 +.005 −.003
3−3 Strong invariance 2243.749(304)*** .878 .885 .092 .088−.095 3−2 1220.87(56)*** −.068 −.052 +.024
3−4 Partial strong invariance 1274.978(285)*** .938 .937 .068 .064−.072 3−2 159.64(37)*** −.008 .000 .000
3−5 Strict invariance 1671.100(348)*** .917 .931 .071 .068−.074 3−4 406.00(63)*** −.021 −.006 +.003
3−6 Partial strict invariance 1443.757(332)*** .930 .940 .067 .063−.070 3−4 165.68(47)*** −.008 +.003 −.001
3−7 CU invariance 1480.720(353)*** .929 .942 .065 .062−.068 3−6 48.80(21)*** −.001 +.002 −.002
3−8 Variance invariance 1549.638(360)*** .925 .940 .066 .063−.070 3−7 76.14(7)*** −.004 −.002 +.001
3−9 Latent mean invariance 2143.334(367)*** .889 .913 .080 .077−.083 3−8 679.19(7)*** −.036 −.027 +.014

PACS MI 4−1 Configural invariance 46.866(16)*** .995 .986 .052 .035−.069 – – – – –
4−2 Weak invariance 302.722(37)*** .959 .947 .100 .090−.110 4−1 260.12(21)*** −.036 −.039 +.048
4−3 Partial weak invariance 100.757(33)*** .990 .985 .053 .042−.065 4−1 54.11(17)*** −.005 −.001 +.001
4−4 Strong invariance 1085.126(54)*** .841 .858 .163 .154−.171 4−3 974.83(21)*** −.149 −.127 +.110
4−5 Partial strong invariance 143.449(47)*** .985 .985 .053 .044−.063 4−3 42.69(14)*** −.005 .000 .000
4−6 Strict invariance 373.865(75)*** .954 .970 .074 .067−.082 4−5 193.96(28)*** −.031 −.015 +.021
4−7 Partial strict invariance 183.723(65)*** .982 .986 .050 .042−.059 4−5 44.49(18)*** −.003 +.001 −.003
4−8 Variance invariance 230.485(72)*** .975 .984 .055 .047−.063 4−7 61.46(7)*** −.007 −.002 +.005
4−9 Latent mean invariance 812.846(79)*** .887 .931 .114 .107−.121 4−8 721.13(7)*** −.088 −.053 +.059

Questionnaires Models N o Description χ 2(df) CFI TLI RMSEA
RMSEA
90 % CI CM ΔRχ 2 (df) ΔCFI ΔTLI ΔRMSEA

WBIS-M MI 5−1 Configural
invariance

1515.025(240)*** .952 .928 .086 .082−.090 – – – – –

5−2 Weak
invariance

2120.591(303)*** .931 .918 .091 .087−.095 5−1 635.49(63)*** −.021 −.010 +.005

5−3 Partial
weak
invariance

1757.887(292)*** .945 .932 .083 .080−.087 5−1 218.55(52)*** −.007 +.004 −.003

5−4 Strong
invariance

2618.826(355)*** .914 .913 .094 .091−.097 5−3 1048.02(63)*** −.031 −.019 +.011

5−5 Partial
strong
invariance

1926.982(329)*** .940 .934 .082 .078−.086 5−3 153.78(37)*** −.004 +.002 −.001
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5−6 Strict invariance 2139.076(399)*** .934 .941 .078 .074−.081 5−5 262.38(70)***
5−7 CU invariance 2240.555(434)*** .932 .943 .076 .073−.079 5−6 135.84(35)***
5−8 Variance

invariance
2334.302(441)*** .928 .942 .077 .074−.080 5−7 149.87(7)***

5−9 Latent mean
invariance

2561.892(448)*** .920 .936 .081 .078−.084 5−8 406.14(7)***

BAS-2 DIF: Age, BMI, sex, and SES (n = 5834) 6−1 MIMIC Null
effects

4256.868(781)*** .910 .922 .078 .076−.080 – –

6−2 MIMIC
Saturated

2496.595(461)*** .947 .922 .078 .075−.081 6−1 917.80(320)***

6−3 MIMIC Factor
only

3708.022(749)*** .923 .930 .074 .071−.076 6−1 313.67(32)***

6−4 MIMIC Factor
only - partial

3106.504(703)*** .938 .940 .068 .066−.071 6−2 259.85(242)

6−5 MIMIC Factor
only - partial
(invariance)

3220.946(731)*** .935 .940 .068 .066−.071 6−4 59.37(28)***

BASS DIF: Age, BMI, sex, and SES (n = 5925) 7−1 MIMIC Null
effects

3907.411(648)*** .828 .847 .082 .080−.085 – –

7−2 MIMIC
Saturated

1281.664(360)*** .951 .922 .059 .055−.062 7−1 1399.70(288)***

7−3 MIMIC Factor
only

3085.276(616)*** .870 .878 .074 .071−.076 7−1 445.66(32)***

7−4 MIMIC Factor
only - partial

1614.855(534)*** .943 .939 .052 .049−.055 7−2 156.60(174)

7−5 MIMIC Factor
only - partial
(invariance)

1714.772(562)*** .939 .938 .053 .050−.055 7−4 52.92(28)**

PACS DIF: Age, BMI, sex, and SES (n = 5645) 8−1 MIMIC Null
effects

1128.109(200)*** .901 .913 .081 .077−.086 – –

8−2 MIMIC
Saturated

212.596(72)*** .985 .963 .053 .045−.061 8−1 496.20(128)***

8−3 MIMIC Factor
only

678.714(168)*** .946 .943 .066 .061−.071 8−1 245.36(32)***

8−4 MIMIC Factor
only - partial

317.070(146)*** .982 .978 .041 .035−.047 8−2 46.76(74)

8−5 MIMIC Factor
only - partial
(invariance)

423.707(174)*** .973 .973 .045 .040−.051 8−4 56.76(28)**

WBIS-M DIF: Age, BMI, sex, and SES (n = 5664) 9−1 MIMIC Null
effects

4392.168(768)*** .890 .903 .082 .079−.084 – –

9−2 MIMIC
Saturated

2235.517(448)*** .946 .918 .075 .072−.078 9−1 1230.99(320)***

9−3 MIMIC Factor
only

3344.924(736)*** .921 .927 .071 .068−.073 9−1 691.98(32)***
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9−4 MIMIC Factor

only - partial
2706.908(655)*** .938 .936 .067 .064−.069 9−2 143.27(207)

9−5 MIMIC Factor
only - partial
(invariance)

3005.834(683)*** .930 .930 .069 .067−.072 9−4 187.76(28)***

Notes. BAS-2 = Body Appreciation Scale-2; BASS = Body Areas Satisfaction Scale; BMI = body-mass index; CFI = comparative fit index; CM = comparison model; CU = correlated uniqueness; df = degrees of freedom; DIF = differential item functioning;
MI = measurement invariance; MIMIC = multiple indicators multiple cause; PACS = Physical Appearance Comparison Scale; RMSEA = root mean square error of approximation; 90 % CI = 90 % confidence interval of the RMSEA; SES = perceived socioe-
conomic status; TLI = Tucker-Lewis index; WBIS = Weight Bias Internalisation Scale - modified version; χ² = chi-square; ΔRχ² = robust chi-square difference tests (calculated from log-likelihoods for greater precision); Δ = change from previous model. *
p ≤ .05; ** p ≤ .01; *** p ≤ .001.
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Table 2
Standardized Parameters Estimates from the Confirmatory Factor Analyses of the BAS-2,
BASS, PACS and WBIS-M in the Overall Sample.

Questionnaires Items λ δ ω

BAS-2 BAS-2_1 .776 .398 .952
BAS-2_2 .868 .247
BAS-2_3 .786 .383
BAS-2_4 .896 .197
BAS-2_5 .717 .486
BAS-2_6 .859 .262
BAS-2_7 .808 .347
BAS-2_8 .775 .399
BAS-2_9 .869 .244
BAS-2_10 .793 .370

BASS BASS1 .528 .722 .852
BASS2 .390 .848
BASS3 .712 .492
BASS4 .703 .506
BASS5 .675 .544
BASS6 .641 .589
BASS7 .724 .475
BASS8 .363 .868
BASS9 .821 .327

PACS PACS1 .898 .194 .853
PACS2 .467 .782
PACS3 .777 .396
PACS5 .887 .214

WBIS-M WBIS-
M_2

.794 .369 .943

WBIS-
M_3

.825 .320

WBIS-
M_4

.850 .277

WBIS-
M_5

.906 .180

WBIS-
M_6

.827 .316

WBIS-
M_7

.771 .406

WBIS-
M_8

.672 .548

WBIS-
M_9

.625 .609

WBIS-
M_10

.784 .385

WBIS-
M_11

.818 .331

Notes. BAS-2 = Body Appreciation Scale-2; BASS = Body Areas Satisfaction Scale;
PACS = Physical Appearance Comparison Scale; WBIS = Weight Bias Internalization
Scale - modified version; λ = factor loadings; δ = Uniquenesses; ω = McDonald’s omega
coefficient of composite reliability.

to .384). Finally, as presented in Table 2, the composite reliability of
the BASS was good.

3.1.3. PACS
The a priori one-factor CFA resulted in an acceptable (for RMSEA)

to good (for CFI/TLI) level of fit to the data (see model 1−4). How-
ever, inspection of the parameters revealed that Item 4 (“comparing
your ‘looks’ to the ‘looks’ of others is a bad way to determine if you are
attractive or unattractive”) had a suboptimal standardized loading (λ =
.149). Therefore, this item was excluded, and the model was re-exam-
ined. The resulting model presented in Table 1 (see model 1−5) pro-
vided a perfect fit to the data. The standardized parameter estimates
from this model, which are presented in Table 2, revealed that all

loadings are substantial (Mλ = .757; ranging from .467 to .898). Finally,
the composite reliability of the PACS was good (see Table 2).

3.1.4. WBIS-M
As presented in Table 1 (see model 1−6), the a priori one-factor CFA

resulted in a poor (for all indices) level of fit to the data. In order to im-
prove the a priori model, the parameter estimates, and modification in-
dices provided by Mplus were inspected. First, analysis of the standard-
ized parameter estimates revealed that Item 1 (a reverse-coded item:
‘Because of my weight, I feel that I am just as competent as anyone’) was
associated with a suboptimal standardized loading (λ = .229). Second,
to improve the model, the modification indices suggested correlating the
residual variances of Items 7 (“My weight is a major way that I judge my
value as a person”) and 6 (“I hate myself for my weight”), 6 (“I hate my-
self for my weight”) and 5 (“Whenever I think about my weight, I feel
depressed”), 3 (“I feel anxious about my weight because of what people
might think of me”) and 2 (“I am less attractive than most other people
because of my weight”), 8 (“I don’t feel that I deserve to have a really
fulfilling social life because of my weight”) and 6 (“I hate myself for my
weight”), and 8 (“I don’t feel that I deserve to have a really fulfilling
social life because of my weight”) and 7 (“My weight is a major way
that I judge my value as a person”). This alternative model (see model
1−7) comprising 10 items (instead of 11) and five correlated residual
variances resulted in a substantial improvement of model fit indices and
provided an acceptable (for RMSEA and TLI) to good (for CFI) level of
fit to the data (see Table 1). The standardized parameter estimates from
this model, which are presented in Table 2, show that all loadings are
substantial (Mλ = .787; ranging from .625 to .906). The correlation be-
tween the residual variances are significant (at p < .001), positive and
modest (M = .306; ranging from .254 to .406). Finally, as presented in
Table 2, the WBIS-M revealed an excellent composite reliability.

3.2. Measurement invariance of the factor structure of the BAS-2, BASS,
PACS, and WVIS-M across countries

The goodness-of-fit statistics of the measurement invariance of the
factor structure of the BASS, BAS-2, WBIS-M, and PACS across countries,
are presented in Table 1 (see models 2−1 to 5−9).

3.2.1. BAS-2 and BASS
Tests of measurement invariance of the a priori factor structure of

the BAS-2 and alternative factor structure of the BASS conducted across
countries (see models 2−1/3−1 to 2−8/3−9) revealed that the CFI, TLI,
and RMSEA indicated acceptable to good model fit at all steps. More
specifically, results provided support for a weak invariance (loadings;
see models 2−2/3−2; ΔCFIs/TLI ≤ .01 and ΔRMSEAs ≤ .015), but a lack
of strong (intercepts; see models 2−3/3−3; ΔCFIs/TLIs ≥ .01 and ΔRM-
SEAs ≥. 015) and strict invariance (uniqueness; see models 2−5/3−5;
ΔCFIs ≥ .01).

Analysis of modification indices revealed for the: (a) BAS-2 that 15
item intercepts and 7 item uniqueness (on a possibility of 80) and; (b)
BASS that 19 item intercepts and 16 item uniqueness (on a possibility
of 72); are not invariant across countries (see Table S1 in the supple-
mentary file for more details on the items and countries). Therefore, the
equality constraints on these item intercepts and uniqueness were al-
lowed to be freely estimated in some countries (see Table S1), and the
models were re-estimated. Their results provide support for the partial
strong (see models 2−4/3−4; CFIs/TLIs ≤ .01 and ΔRMSEAs ≤ .015) and
strict (see models 2−6/3−6; CFIs/TLIs ≤ .01 and ΔRMSEAs ≤ .015) in-
variance of the BAS-2 and BASS across countries. An additional step for
the BASS provided support for the invariance of the correlated residual
variances across countries (see model 3−7; CFI/TLI ≤ .01 and ΔRMSEA
≤ .015).
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Finally, the last two steps of measurement invariance tests not re-
lated to the invariance (or lack of) of the measurement model itself, but
rather related to cross-country comparisons provided support for the in-
variance of latent variance (see models 2−7/3−8; CFIs/TLIs ≤ .01 and
ΔRMSEAs ≤. 015), but a lack of latent mean invariance (see models
2−8/3−9; ΔCFIs/TLIs ≥ .01), indicating country differences in the latent
constructs of the BAS-2 and BASS. Significant latent mean differences
for the BAS-2 and BASS across the countries are presented in Table 3.

3.2.2. PACS and WBIS-M
Tests of measurement invariance of the alternative factor structures

of the PACS and WBIS-M conducted across countries (see models 4−1/
5−1 to 4−9/5−9) revealed that the CFI, TLI, and RMSEA indicated ac-
ceptable to good model fit at all steps. More specifically, results not
only revealed a lack of weak invariance (loadings; see models 4−2/
5−2; PACS: ΔCFI/TLI ≥ .01 and ΔRMSEA ≥ .015; WBIS-M: ΔCFI ≥ .01)
and strong invariance (intercepts; see model 4−4/5−4; PACS: ΔCFI/
TLI ≥ .01 and ΔRMSEAs ≥ .015; WBIS-M: ΔCFI/TLI ≥ .01) for both the
WBIS-M and PACS, but also a lack of strict invariance for the PACS
(uniqueness; see model 4−6; ΔCFI/TLI ≥ .01 and ΔRMSEA ≥ .015).

Analysis of modification indices revealed for the: (a) PACS that 4
item loadings, 7 item intercepts and 10 item uniqueness (on a possibility
of 32); and (b) WBIS-M that 11 item loadings and 26 item intercepts (on
a possibility of 80) are not invariant across countries (see the Table S1).
Therefore, the equality constraints on these item loadings, intercepts,
and uniquenesses were allowed to be freely estimated in some countries
(see Table S1), and the models were re-estimated. The results provided
support for the partial weak (see models 4−3/5−3; CFIs/TLIs ≤ .01 and
ΔRMSEAs ≤ .015) and strong (see models 4−5/5−5; CFIs/TLIs ≤ .01 and
ΔRMSEAs ≤ .015) invariance of the WBIS-M and PACS across countries,
as well as the partial strict (see model 4−7; CFI/TLI ≤ .01 and ΔRMSEA
≤ .015) invariance of the PACS across countries. An additional step for
the WBIS-M provided support for the invariance of the correlated resid-
ual variances across countries (see model 5−7; CFI/TLI ≤ .01 and ΔRM-
SEA ≤ .015).

Finally, the last two steps not only provided support for an invari-
ance of latent variance for both the PACS and WBIS-M (see models 4−8/
5−8; CFIs/TLIs ≤ .01 and ΔRMSEAs ≤ .015), but also either a lack of
latent mean invariance for the WBIS-M (see model 5−9; ΔCFI/TLI ≤ .01
and ΔRMSEAs ≤ .015) and a latent mean invariance for the PACS (see
model 4−9; ΔCFI/TLI ≥ .01 and ΔRMSEA ≥ .015). Significant latent
mean differences for the PACS across the countries are presented in
Table 3.

3.3. DIF and latent mean differences: age, BMI, sex and SES

The goodness-of-fit statistics of the MIMIC models of the BAS-2,
BASS, PACS, and WBIS-M across countries are displayed in Table 1
(see models 6−1 to 9−5). As mentioned in the analyses section, these
models were estimated starting from the most invariant measurement
model (see models 2−7, 3−8, and 4−8: invariance of the latent vari-
ance for the BAS-2, BASS, and PACS, respectively; 5−9: latent mean in-
variance for the WBIS-M). Results first show that the null effects model
(see models 6−1, 7−1, 8−1, 9−1) resulted in acceptable fit indices for
the BAS-2 and the PACS and poor fit indices for the BASS and WBIS-M.
Additional results showed that both the saturated (see models 6−2,
7−2, 8−2, 9−2; BAS-2/WBIS-M: ΔCFIs ≥ .01; BASS/PACS: ΔCFIs/TLIs
≥ .01 and ΔRMSEAs ≥ .015) and the factor only (see models 6−3, 7−3,
8−3, 9−3; BAS-2: ΔCFI ≥ .01; PACS: CFI/TLI ≥ .01 and ΔRMSEA ≥
.015; BASS/WBIS-M: ΔCFIs/TLIs ≥ .01) models resulted in a substan-
tial improvement in model fit compared to the null effects model. These
findings support the idea that the demographic predictors are signifi

Table 3
Latent Mean Differences Observed for the Scales of the BAS-2, BASS, and PACS Across
Countries.

Questionnaires Countries

Significantly lower
latent factor mean
than

Significantly higher
latent factor mean
than

BAS-2 Australia (n
= 555)

Belgium, Canada,
China, Italy, Spain,
USA

Japan

Belgium (n
= 593)

China, Spain Australia, Canada,
Japan, USA

Canada (n
= 715)

Belgium, China, Italy,
Spain, USA

Australia, Japan

China (n =
614)

Spain Australia, Belgium,
Canada, Italy, Japan,
USA

Italy (n =
620)

China, Spain Australia, Canada,
Japan

Japan (n =
601)

Australia, Belgium,
Canada, China, Italy,
Spain, USA

Spain (n =
814)

Australia, Belgium,
Canada, China, Italy,
Japan, USA

USA (n =
1443)

Belgium, China, Spain Australia, Canada,
Japan

BASS Australia (n
= 566)

Belgium, Canada,
China, Italy, Spain,
USA

Japan

Belgium (n
= 601)

Spain Australia, Canada,
China, Japan, USA

Canada (n
= 731)

Belgium, Italy, Spain Australia, Japan

China (n =
625)

Belgium, Italy, Spain Australia, Japan

Italy (n =
629)

Spain Australia, Canada,
China, Japan, USA

Japan (n =
612)

Australia, Belgium,
Canada, China, Italy,
Spain, USA

Spain (n =
817)

Australia, Belgium,
Canada, China, Italy,
Japan, USA

USA (n =
1465)

Italy, Belgium, Spain Australia, Japan

PACS Australia (n
= 524)

Belgium, Canada,
China, Italy, Japan,
Spain, USA

Belgium (n
= 571)

Australia, Canada China, Italy, Spain

Canada (n
= 667)

Australia Belgium, China, Italy,
Spain

China (n =
601)

Australia, Belgium,
Canada, Japan, USA

Spain

Italy (n =
593)

Australia, Belgium,
Canada, Japan, USA

China, Spain

Japan (n =
594)

Australia Belgium, China, Italy,
Spain

Spain (n =
809)

Australia, Belgium,
Canada, China, Italy,
Japan, USA

USA (n =
1404)

Australia Belgium, China, Italy,
Spain

Notes. BAS-2 = Body Appreciation Scale-2; BASS = Body Areas Satisfaction Scale;
PACS = Physical Appearance Comparison Scale; USA = United States of America.

cantly associated with BAS-2, BASS, PACS, and WBIS-M responses. How-
ever, the factor only model resulted in substantially lower model fit
than the saturated model (BASS: ΔRχ² = 1399.70, df = 288, p <
.001, ΔCFI = +.123, ΔTLI = +.075, ΔRMSEA = -.023; BAS-2: ΔRχ²
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= 917.80, df = 320, p < .001, ΔCFI = +.037, ΔTLI = .000, ΔRM-
SEA = .000; WBIS-M: ΔRχ² = 1230.99, df = 320, p < .001, ΔCFI
= +.056, ΔTLI = +.015, ΔRMSEA = −.007; PACS: ΔRχ² = 496.20,
df = 128, p < .001, ΔCFI = +.084, ΔTLI = +.050, ΔRMSEA =
−.028), revealing DIF as a function of the demographic predictors. Ex-
amination of the modification indices of the model suggested that DIF
might be attributed to several items and predictors in some countries
(see Table S2 for more details on the items, the predictors and the coun-
tries). Therefore, a fourth model of partial factor only invariance was es-
timated by freeing several paths from the demographic predictors to the
item responses in some countries (see Table S2 for more details). These
models that resulted in an acceptable level of fit to the data (see models
6−4, 7−4, 8−4, 9−4) do not show a substantial decrease of fit indices
compared to the saturated model (ΔCFIs/RMSEAs ≤ .01/.015 and ΔTLIs
≥ .01).

Finally, in the last model (see models 6−5, 7−5, 8−5, 9−5), starting
with the factor only partial model, the relationships between the demo-
graphic predictors and the latent factors of the BAS-2, BASS, WBIS-M,
and PACS were constrained to be equal across countries. Results showed
that changes in fit indices were not substantial (ΔCFIs/TLIs ≤ .01 and
ΔRMSEAs ≤ .015), supporting the equivalence of the relationship be-
tween the demographic predictors and the BAS-2, BASS, PACS and
WBIS-M ratings across countries.

The results from these final models are presented in Table 4, where
it can be seen that sex and BMI significantly and negatively predict the
latent factors of the BAS-2 and BASS, whereas perceived SES signifi-
cantly and positively predicts the latent factors of the BAS-2 and BASS.
This means that women (compared to men) and individuals with higher
BMIs (compared to those with lower BMIs) tended to present lower
levels of body satisfaction and appreciation, whereas individuals with
higher perceived SES (compared to those with lower perceived SES)
tended to have higher levels of body satisfaction and appreciation. Age
was also predictive of BAS-2 scores, such that older participants (com-
pared to younger) tended to have higher levels of body appreciation.

Further, the results showed that sex and BMI significantly and posi-
tively predict the latent factors of the PACS and WBIS-M, whereas per-
ceived SES significantly and negatively predicts the latent factors of the
PACS and WBIS-M (Table 4). This means that women (compared to
men) and individuals with higher BMIs (compared to those with lower
BMIs) tended to present higher levels of weight bias internalization and
physical appearance comparison; whereas individuals with higher per-
ceived SES (compared to those with lower perceived SES) tended to have
lower levels of weight bias internalization and physical appearance com-
parison.

4. Discussion

This study’s aim was to assess the measurement invariance of two
measures of positive body image and two measures of constructs re-
lated to positive body image (e.g. physical appearance comparison and
weight bias), across eight countries and seven different languages. The
present findings are important given that few studies have specifically
focused on possible cross-country differences in positive body image
within the same study (Tiggemann, 2015) and no study so far has
used the BAS-2, BASS, PACS, and WBIS-M to assess possible similar-
ities and differences in body satisfaction, body appreciation, physical
appearance comparison and weight bias across countries and different
languages. Overall, the findings show that the adjusted models of the
four different measures were a good fit to the data. Our results also in-
dicate partial factorial invariance of the four measures in a sample of
emerging adults aged 18–30. Although some differences were noted in
the item loadings, intercept, and uniqueness, as well as in the latent
constructs of these four measures, the vast majority of items worked
well across countries. Moreover, the MIMIC models support the equiv-
alence of the relationship between the demographic predictors. The re-
sults also suggest that sociodemographic characteristics such as gender,
BMI, and socioeconomic status contribute to differences across coun-
tries and so these should be considered (and possibly controlled for)
when using these questionnaires in comparative research. Thus, the

Table 4
Unstandardized and Standardized Relations between the BAS-2, BASS, PACS, WBIS-M and the Predictors.

Sample-specific standardized coefficients.

Questionnaires Predictors b (SE) β (Australia) β (Belgium) β (Canada) β (China) β (Italy) β (Japan) β (Spain) β (USA)

BAS-2 Age .034(.014)* .032* .032* .032* .032* .032* .032* .032* .032*
BMI −.227(.015)*** −.217*** −.217*** −.218* −.217*** −.219*** −.218*** −.218*** −.216***
Sex −.382(.031)*** −.171*** −.176*** −.143*** −.182*** −.163*** −.131*** −.180*** −.168***
SES .127(.014)*** .121*** .121*** .122*** .122*** .123*** .122*** .122*** .121***

BASS Age .023(.014) .022 .022 .022 .022 .022 .022 .022 .022
BMI −.257(.018)*** −.241*** −.242*** −.244* −.242*** −.245*** −.244*** −.243*** −.240***
Sex −.465(.033)*** −.206*** −.211*** −.173*** −.218*** −.195*** −.160*** −.216*** −.201***
SES .141(.015)*** .132*** .133*** .134*** .133*** .135*** .134*** .133*** .132***

PACS Age −.004(.014) −.004 −.004 −.004 −.004 −.004 −.004 −.004 −.004
BMI .110(.016)*** .105*** .105*** .106*** .105*** .106*** .107*** .105*** .105***
Sex .648(.033)*** .290*** .297*** .245*** .306*** .278*** .225*** .304*** .285***
SES −.007(.015) −.007 −.007 −.007 −.007 −.007 −.007 −.007 −.007

WBIS-M Age −.028(.014) −0.025 −0.025 −0.025 −0.025 −0.025 −0.025 −0.025 −0.025*
BMI .413(.018)*** 0.375*** 0.378*** 0.378*** 0.376*** 0.382*** 0.378*** 0.377*** 0.374***
Sex .463(.030)*** 0.198*** 0.203*** 0.166*** 0.210*** 0.190*** 0.152*** 0.208*** 0.193***
SES −.052(.015)*** −0.047*** −0.047*** −0.047*** −0.047*** −0.048*** −0.047*** −0.047*** −0.047***

Notes. * p ≤ .05; ** p ≤ .01; *** p ≤ .001; b = unstandardized regression coefficient taken from the factors-only partial models (6−4, 7−4, 8−4, 9−4) invariant across samples; BAS-2
= Body Appreciation Scale-2; BASS = Body Areas Satisfaction Scale; BMI = body-mass index; PACS = Physical Appearance Comparison Scale; SE = standard error of the coefficient;
SES = perceived socioeconomic status; USA = United States of America; WBIS = Weight Bias Internalization Scale - modified version; β = sample-specific standardized regression coef-
ficient (although some of the relations are invariant across samples, the standardized coefficients may still show some variation as a function of within-sample estimates of variability).
Because age, body-mass index and socio-economic status were standardized prior to these analyses and that the BAS-2, BASS, PACS, and WBIS-M factors are estimated based on a model
of latent variance invariance in which all latent factors have a SD of 1, all unstandardized coefficients can be directly interpreted in SD units.
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BAS-2, BASS, PACS, and WBIS-M can be used to make valid comparisons
across countries.

4.1. Support for the cross-validity of the scales

Significant improvements were obtained for the BASS and the
WBIS-M by correlating residual variances. The BAS-2 did not require
modification to reach a good model fit. In all cases, some items’ inter-
cepts and uniqueness were not invariant across countries and free es-
timation was necessary to improve the measurement invariance of the
four scales. Taken together, these results suggest partial invariance of
the BAS-2, BASS, PACS, and WBIS-M. Thus, it appears that respondents
from Australia, Belgium, Canada, China, Italy, Japan, Spain, and the
United States may interpret these four measures in a similar manner.

Our results suggest that the internal consistency of the four scales is
good to excellent and that the BAS-2, BASS, PACS, and WBIS-M are reli-
able measures to use. Moreover, the constructs to which they refer seem
to have relatively the same meaning to participants across our eight par-
ticipating countries. The similarities that we found may be explained by
an increasing global idealization of thinness (Swami, 2015; Swami et
al., 2010). In fact, the globalization of the thin ideal, through west-
ernization and modernization has led some researchers to suggest that
differences in body size ideals may not be salient anymore (Swami,
2015), with individuals living in Western sites having equivalent body
size ideals as those living in urban non-Western sites. Our results suggest
this globalization phenomenon may not be limited to the thin ideal, but
could also include body appreciation and satisfaction, physical appear-
ance comparison, and weight bias.

As pointed out by Tylka and Wood-Barcalow (2015a), some as-
pects of body appreciation like “feeling good about one’s body, accept-
ing one’s body and its unique qualities, and taking a positive attitude
toward one’s body” (p. 127), could be similar across cultures and coun-
tries. Moreover, people living in socio-economically advantaged coun-
tries may tend to hold similar weight bias and anti-fat attitudes, for ex-
ample thinking that higher weight is under one’s personal control and
mostly caused by unhealthy eating and exercising habits (Flegal, Krus-
zon-Moran, Carroll, Fryar, & Ogden, 2016). They may also share
a tendency to compare themselves to others, which could similarly af-
fect their body image. Consistent with this, researchers found that while
unflattering and upward comparison is associated with body dissatisfac-
tion, efforts to avoid comparison could instead have a positive impact
on body image (Fuller-Tyszkiewicz et al., 2019).

4.2. Considerations for the use of these measures in cross-country
comparisons

As suggested by Swanson (2016), our results also imply that speci-
ficities across countries need to be considered. More specifically, in the
case of emerging adults, some differences may be unique to their coun-
try of belonging. In fact, some of the items used to assess body satis-
faction (i.e., satisfaction with different body parts), body appreciation
(i.e., overall positive orientation towards the body), ability to filter infor-
mation and reciprocity (i.e., weight bias and physical appearance com-
parison) seemed to slightly differ from one country to the other. These
results are consistent with those of past research indicating that some
components of positive body image are not perceived similarly across
cultures. For example, other researchers have found that components
such as adaptive appearance investment may be culture-specific (Tigge-
mann, 2015; Tylka & Wood-Barcalow, 2015a). Moreover, as pointed
out by Tiggemann (2015), some ethnical backgrounds (e.g., African
and Hispanic) may convey a more positive body image and a broader
conceptualization of beauty.

Cross-country comparisons of these scales should also take linguistic
issues into account. Although we followed careful translation and back-

translation procedures when preparing the questionnaires for this study,
we must consider that the conceptualization and terms used to describe
positive body image may be understood differently in the different coun-
tries that took part in this study (see Ng, Barron, & Swami, 2015).
As each language has distinct taxonomies and lexemes (Fiske, 2020),
some items may not have a one-to-one correspondence in different lan-
guages. For example, with regards to the PACS, the word “looks” found
in item 4 (‘comparing your "looks" to the "looks" of others is a bad way to
determine if you are attractive or unattractive’) could have contributed
to the need to remove this item from the version used for cross-cul-
tural comparisons. In fact, the word “looks”, may not have a one-on-one
equivalent in every language. This possibility seems even more prob-
able in light of the fact that it was difficult to translate this word in
the six non-English languages of this study. Thus, the translated words
that were used couldn’t exactly tap into the same concept as the Eng-
lish one, implying that non-English speakers were likely to understand
these items in a different manner. Thus, some constructs should be re-
considered and challenged, as they are imperfect tools for identifying
constructs (Fiske, 2020) and potential linguistic issues should be mon-
itored when studying positive body image across samples from different
countries (Tiggemann, 2015). In doing so, qualitative research focus-
ing on the meaning of positive body image, weight bias and physical ap-
pearance comparison could help identify and further explore the words
that specifically refer to these concepts across different countries and
languages.

In the case of the WBIS-M, we had to remove item 1, the only re-
versed item of this measure (‘Because of my weight, I feel that I am just
as competent as anyone’). While the suboptimal standardized loading of
this item may reflect linguistic issues (for example with the translation
of the word “feel”), it also suggests that, when using the WBIS-M for
cross-cultural purposes and across different languages, it may be prefer-
able to opt for a version exempt from reversed items and in which items
are phrased in a similar way. Although we have removed items to sim-
plify models and have reasons to believe that the constructs measured
with the remaining items were not impacted, caution should still be
taken before deciding that item deletion is the best approach to use. Fu-
ture studies should consider either removing or rewording those items
when using these questionnaires for comparative purposes.

Additionally, participants’ recruitment could contribute to some
cross-country differences. First, incentives for participation were given
in some countries. Although, incentives were very modest and unlikely
to be perceived as coercive, they may have facilitated recruitment and
motivate participation of individuals less inclined to participate other-
wise (Singer & Bossarte, 2006), thus possibly contributing to some
cross-country differences. Second, the age group of our participants
(18–30 years old) corresponds to a developmental period of changes
in terms of weight as well as eating, exercising, sleeping, and drink-
ing habits (Aimé, Villatte, Cyr, & Marcotte, 2017; Kelly & Latner,
2015). Emerging adults tend to adopt suboptimal healthy habits and to
gain weight, thus increasing their likelihood of being more preoccupied
with their appearance. While all emerging adults are at risk of experi-
encing these changes, they are also likely to be influenced by social de-
sirability and the social norms of their country of belonging (Swanson,
2016). Thus, appearance preoccupations may operate differently from
one country to the other: while some participants from a given country
may worry more about their hair, others from another country may be
more concerned with their waist or height, as suggested by the items
with the greatest non-invariance of the BASS. In line with this sugges-
tion, Mellor et al. (2013) and Mellor et al. (2014) have shown that
different body parts are associated with body dissatisfaction among ado-
lescent females and males from Australia, China and Malaysia. Past re-
search has also suggested cross-cultural differences in attitudes toward
body fat, obesity, and thinness (Swami, 2015).
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4.3. Impact of gender, BMI and perceived SES on response patterns

For the emerging adults participating in this study, gender and BMI
negatively predicted scores on the BAS-2 and the BASS, and positively
predicted those on the PACS and the WBIS-M. That is, women and
participants with higher BMIs tended to score lower on body satisfac-
tion and appreciation. Additionally, they tended to rate themselves with
higher levels of weight bias internalization and to report more physi-
cal appearance comparison. With regards to gender, our results are not
surprising considering other studies have also found that young adult
women are more likely than men to be preoccupied and dissatisfied with
their appearance (Heiman & Olenik-Shemesh, 2019). However, re-
search comparing the facets of positive body image in women and men
is still rare and has led to mixed results (Tiggemann, 2015). While
some authors concluded that men and women experience and concep-
tualize body appreciation in a similar way (Tylka & Wood-Barcalow,
2015a), others assert that it is higher in men than in women of various
countries (Tiggemann, 2015). Our results support the idea that men of
various cultural backgrounds and living in different countries may have
more flexible body ideals and be more inclined to focus on their bodies’
functionality and abilities (Tiggemann, 2015). However, cross-country
consideration of other facets of gender orientation and sexuality may
expand upon these findings. The inverse association between higher
BMI and body appreciation found in our study has also been docu-
mented elsewhere, across different cultural and ethnic groups (Tylka
& Wood-Barcalow, 2015a). Previous research suggests this associa-
tion is nurtured by internalized weight bias (Tylka & Wood-Barcalow,
2015a). It seems likely that prevailing anti-fat attitudes in emerging
adults as well as a tendency to compare their appearance to the one of
others act in a reciprocal way with positive body image in individuals
with higher BMI (Homan & Tylka, 2015).

Perceived SES was associated with higher BAS-2 and BASS scores
and lower PACS and WBIS-M scores, indicating that participants who
perceived themselves as having higher SES reported higher body ap-
preciation, as well as less appearance comparison and weight bias.
A more objective measure of SES could lead to slightly different re-
sults and would be interesting to consider in future research. That be-
ing said, perceived and objective SES could be reflective of higher
education levels, which have also been linked to higher BAS scores
(Swami, Hadji-Michael, & Furnham, 2008). According to Swami et
al. (2008), higher education and greater financial means can help in-
dividuals to attain a more positive body image through better access to
psychological and physical health resources. Taken together, our MIMIC
findings indicate that it is important to include gender, BMI, and per-
ceived SES as covariates and to control for these demographics when
comparing scores on the BAS-2, BASS, PACS, and WBIS-M across coun-
tries.

4.4. Strengths and limitations

This study examined measures associated with positive body image
across a large sample of women and men derived from eight different
countries. It contributes to the study of positive body image by address-
ing the lack of cross-validation information and by providing measure-
ment information about four related constructs: body appreciation, body
appearance satisfaction, physical appearance comparisons, and weight
bias internalization. Results indicate that the BAS-2, BASS, PACS, and
WBIS-M can be used for comparison among different samples of Eng-
lish and non-English speaking participants. To our knowledge, no other
study has considered multiple facets of positive body image, physical
appearance comparisons and weight bias among such a large sample of
emerging adults.

However, some limitations are worth noting. First, it is unlikely that
each subsample from a different country is representative of all individ-
uals residing in that country. Some intra-country differences could be
possible. Second, our participants were purposefully chosen to be emerg-
ing adults, an age period in which adults display less body appreciation
and are less oriented towards their body’s functionality (Augustus-Hor-
vath & Tylka, 2011). Moreover, pregnant women, who may be more
appreciative of their body and its functionality, were excluded (Watson,
Fuller-Tyszkiewicz, Broadbent, & Skouteris, 2015). Third, partici-
pants were mostly students. Despite the various recruitment means we
used, communities of emerging adults were difficult to reach and incen-
tives for participation such as course credits were not applicable for non-
students. Fourth, although this study offers evidence of measurement in-
variance, this conclusion was reached after multiple iterations of analy-
ses, which indicates, as mentioned earlier, some differences across coun-
tries that should be further studied. Future research could expand on
our work by including a broader age range of participants, and an even
larger, more representative sample of individuals from different coun-
tries. Further, cross-cultural qualitative research may deepen our under-
standing of individuals’ perceptions of the items and surveys used in this
research.

4.5. Conclusions

Positive body image is a relatively new concept, distinct from body
dissatisfaction (Tylka & Wood-Barcalow, 2015a). It includes multi-
ple facets, such as body satisfaction and appreciation, and implies some
reciprocity between an individual and the environment, which can take
the form of weight bias internalization and physical appearance com-
parison. Cross-country assessment, in English and non-English samples,
is necessary to determine whether measures related to positive body
image like the BAS-2, BASS, and other measures like the PACS, and
WBIS-M might be efficient and accessible tools to use for research and
clinical purposes. This study indicates partial measurement invariance
of these four questionnaires across Australia, Belgium, Canada, China,
Italy, Japan, Spain, and the United States. Even though some non-invari-
ance was found, it appears these measures are sensitive to contextual
variations and can be used for comparative research. Further cross-cul-
tural research is needed and the understanding of the potential causes of
the partial invariance identified in this study should be pursued. Overall,
our findings should help to pave the way for future research examining
positive body image among individuals from diverse countries. As Tylka
and Wood-Barcalow (2015a) noted, although the study of positive
body image is flourishing, there is a great deal that remains unknown
about the causes, consequences, and correlates of it. With the scales
demonstrating strong psychometric properties across different cultural
groups, the cross-cultural study of these important areas can move for-
ward.
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