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Abstract 
Cross-validation is a useful strategy to address problems associated with the post hoc model fitting. The aim of this study 
was to cross-validate the BAS-2, in two samples (Calibration and Validation Samples), using an invariance testing strategy. 
1127 Mexican adolescents (508 males and 619 females), aged 11–19 years (M = 15.41, SD = 2.30), allocated in two samples 
(n1 = 672; n2 = 455) completed the Mexican version of the BAS-2, along with other body image-related instruments. The 
cross-validation supported the generalizability of the one-factor respecified model of the BAS-2. The measure was invari-
ant across body mass index and age, but not across sex. Internal consistency and test–retest reliability (a three-week period 
between each test) was excellent. In support of the validity of the BAS-2, it was positively associated with scores on body 
esteem, but negatively with body mass index, drive for thinness, and body dissatisfaction. Normal-weight and young ado-
lescents groups showed higher body appreciation than excess-weight and late adolescents groups, respectively. Considering 
these findings, it is reasonable to conclude that the BAS-2 is a reliable and valid instrument to assess body appreciation in 
Mexican adolescents.
Level of Evidence  Level V, cross-sectional, descriptive study.

Keywords  Reliability · Positive body image · Mexico · Measurement invariance · Factorial validity · Psychometrics

Introduction

Body appreciation (BA) is a characteristic of positive body 
image and reflects gratitude for the function, health, and 
features of the body [1]. The most used questionnaire to 
understand this characteristic is the Body Appreciation Scale 
(BAS) [2]. Tylka and Wood-Barcalow [3] revised this instru-
ment; some items were discarded, others added, and some 
others edited, to ultimately create a new version of 10 items 
(BAS-2).

The BAS-2 has been adapted to be applied in adolescents, 
college students, community samples, and sexual minori-
ties from different world regions: Middle-East [4, 5], Asia 
[6–11], Europe [12–23], North-America [3, 24, 25], and 
Latin-America [26–28].

Some researchers have found that the BAS-2 is invariant 
across sex [21, 28], nationality [9, 18, 27], and sample type 
(college vs. community) [3]. Only one study examined the 
invariance by Body Mass Index (BMI) [26], and no study 
has examined the invariance by age, despite the documented 
association between BMI and age, and positive body image.
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The internal consistency of the BAS-2 (generally using 
the Cronbach alpha coefficient) ranged from 0.87 to 0.97 
in women, and from 0.79 to 0.97 in men. Also, temporal 
stability was excellent (r = 0.82–0.98). Finally, the scores 
obtained in the BAS-2 were positively related to self-esteem 
[3] and optimism [12, 21], while negatively related to body 
dissatisfaction [20], body anxiety [8, 20], BMI [3, 21], and 
drive for thinness [29].

Using Exploratory Factor Analysis, researchers consist-
ently identified a one-factor solution for the items of the 
BAS-2. However, when using CFA, several authors [6, 9, 
11, 17, 19, 21–23, 26, 28] allowed measurement errors to 
correlate between two or more pairs of items, to improve the 
fit of the original model [3]. The analysis is no longer purely 
confirmatory and becomes exploratory [30, 31]. Therefore, 
further studies are necessary to evaluate how well a respeci-
fied model for a sample fits an independent sample, extracted 
from the same population (cross validation). Cross-valida-
tion would ensure that findings are not sample specific, and 
would improve the external validity of the BAS-2 [30].

As a contribution to the literature, we cross-validated the 
BAS-2 in two samples (calibration and validation samples) 
drawn from the same population, using an invariance testing 
strategy [32]. For sample 1, we hypothesized that the a priori 
model identified by a latent variable and ten indicators for 
the BAS-2 [3] would require freed error covariances between 
items, to obtain good fit indexes. Also, we expected to find 
support for invariance across sex, BMI, and age. We hypoth-
esized that scores on the BAS-2 would be significantly and 
positively associated with scores on the body esteem scale, 
and negatively associated with BMI, drive for thinness, and 
body dissatisfaction. Finally, we hypothesized that the items 
of the BAS-2 would have a high internal consistency.

Methods

Participants

Participants were 1,127 Mexican adolescents between the 
ages of 11 and 19 years (M = 15.41, SD = 2.30) who attended 
an English language course at the Autonomous University 
of the State of Mexico, Campus Ecatepec, located in a low-
income area.

Sample 1 included 672 participants (285 males, 387 
females), with a mean age of 15.89 years (SD = 2.45); their 
BMI ranged from 13.50 to 37.12 (M = 22.66, SD = 4.26).

Sample 2 (validation Sample) included 455 participants 
(223 males, and 232 females) with a mean age of 14.70 years 
old (SD = 1.85). Participants in Sample 1 differed from par-
ticipants in Sample 2 by sex, X2(1) = 4.77, p = 0.03, and age, 
t (1,112) = 9.27, p = 0.0001, d = 0.5. Finally, a sub-sample 
of 193 participants, extracted from both initial samples 

(Sample 1, n = 31; Sample 2, n = 162) answered the BAS-2, 
3 weeks later.

Measures

All participants anonymously provided information about 
their sex and age. Then, they completed the new Mexican 
translation (see supplementary materials) of the BAS-2 [3]. 
The instrument comprises 10 items rated on a 5-point scale 
(1 = never; 5 = always). Participants in Sample 2 answered 
the BAS-2, only. Their height was measured using a standard 
height bar. The body analyzer InBody-230-Biospace was 
used to obtain their BMI. To assess discriminant validity, 
we used the Body Dissatisfaction subscale (BD-EDI-2) and 
the Drive for Thinness subscale (DT-EDI-2) of Eating Dis-
orders Inventory-2 [33]. These subscales assess attitudes and 
behaviors related to eating and body shape, on a 6-point 
Likert-type response scale. For the Mexican population, the 
Cronbach’s alpha coefficients were over 0.85 for the two sub-
scales [34]. For this study, Omega coefficients for BD-EDI-2 
and DT-EDI-2 subscales were 0.88 and 0.89 for females, and 
0.78 and 0.87 for males, respectively.

Convergent validity was examined with the Body Esteem 
Scale (BES) [35], which assesses feelings about different 
parts and functions of the body with 35 Likert-type items. In 
Mexico, authors identified two factors [36]: Physical Condi-
tion and Weight Concern (PHWC-BES), and Physical and 
Sexual Attractiveness (PSA-BES), with adequate internal 
consistency (Alpha = 0.86–0.91), and temporal stability 
(r = 0.62–0.68), for men and women, adolescents and adults. 
BES correlated with self-esteem, BMI, and fat mass. In this 
study, Omega coefficients for both subscales were 0.92 and 
0.91 for females, and 0.93 and 0.92 for males, respectively.

Procedure

While there already exists a version for Latin-American ado-
lescents [27], that version was not pre-tested, as suggested 
(37), with participants from the target audience, to check for 
comprehension and readability. Therefore, in this study, the 
BAS-2 was translated and adapted into a new version. To 
achieve conceptual equivalence, four bilingual researchers, 
specialized in the field of body image, translated the BAS-2 
[3]. After reaching consensus, this new version was ana-
lyzed in terms of semantic, cultural, operational, conceptual 
equivalence and vocabulary [38] by three experts in the field 
of body image. The suggestions of all these experts were 
compiled into a single version which, in turn, was translated 
to English. Then, T. Tylka (personal communication, Sep-
tember 5, 2019) revised it and approved it. We pre-tested 
the final version in a sample of 30 participants, extracted 
from the target audience, to check for comprehension and 
readability [37].
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When compared to its previous version [27], we found 
differences in five of the items, in terms of redundancies, 
grammar, idiomatic expressions, and word choice. For exam-
ple, item 3 was redundant, as qualities are a positive (good) 
aspect, so in the present investigation, the item was proposed 
as siento que mi cuerpo tiene cualidades (I feel that my body 
has qualities). The expressions in items 8 and 9, were also 
adapted, according to the specific convention for the Mexi-
can culture: voy con la frente en alto y sonrío (I go with my 
head up high and smile), and estoy a gusto con mi cuerpo (I 
am comfortable with my body). So, this new 10-item BAS-2 
was adopted (see supplementary material).

Parents were informed about the study and gave written 
consent. Also, participants provided assent after receiving 
general information about the study. They completed the 
measures using the online survey platform Google forms, 
in a computer laboratory, during school hours, in the pres-
ence of two researchers, a parent, and an English language 
teacher. The Research Department of the Autonomous Uni-
versity of the State of Mexico approved this study. Participa-
tion was voluntary, and respondents did not receive any kind 
of compensation or academic credits.

Data analysis

All CFAs were conducted using MPLUS-8.0 software [39], 
with a maximum likelihood robust (MLM) estimator. To 
assess how well the data fit those of the hypothesized fac-
tor structure, we used two indices of absolute fit: (a) the 
Satorra–Bentler scaled Chi-square (S-Bχ2), a test of over-
all model fit [40]; relative to the ratio between S-Bχ2 and 
degrees of freedom (S-Bχ2/df), where values lower than 3 
indicated a good fit [41], and values lower than five indicated 
an acceptable fit [42], and (b) the Standardized Root Mean 
Square Residual (SRMR) [41], where values from 0.05 to 
0.10 indicated an acceptable fit [43], and values lower than 
0.05 indicated a good fit [44]. Additionally, we used two 
indices of comparative fit: Comparative Fit Index (CFI) [45] 
and Tucker Lewis Index (TLI); the cutoff considered for the 
CFI and TLI were values close to 0.95 [42]. Finally, we 
examined a parsimony corrected fit index: the Root Mean 
Square Error of Approximation (RMSEA) [44], for which 
we used the upper confidence interval of 0.08 or lower [46].

Invariance analyses were conducted via multigroup con-
firmatory factor analysis (CFA). For all MG-CFA analyses, 
we first checked the model for each group, separately. The 
invariance of the BAS-2 across sex, BMI, and age, was eval-
uated using multi-group CFAs (MG-CFA), being women, 
normal-weight, and late adolescents the reference groups.

The progressive invariance estimation started when met-
ric invariance was tested based on the results of the configu-
ral invariance, with constraints on equivalencies in factor 
loading. Scalar invariance was based on the result of the last 

step, where we constrained the intercept of equal variables. 
Values ΔCFI ≤ 0.01, and ΔRMSEA ≤ 0.015 were considered 
as signs of invariance [47]. For each constrained step where 
it was not possible to admit full invariance, we consulted the 
Modification Indices (MI) and the Standardized Expected 
Parameter Change (EPC).

Using R software, we evaluated bivariate correlations 
between the BAS-2 and EDI-2-BD, EDI-2-DT, BMI, and 
with the BES. Finally, we used t tests from independent sam-
ples to examine differences in body appreciation by BMI 
and by age.

The internal consistency of the BAS-2 was evaluated with 
McDonald’s Omega coefficient [48], using R software.

We used the Intra-class correlation coefficient (ICC) and 
Pearson’s correlation to obtain the temporal stability, using 
R software. Values over 0.81 were considered almost perfect 
for the ICC [49].

Results

Preliminary analysis

There were no missing data for scales. The data violated the 
assumptions of normality. Specifically, for male and female, 
values of Mardia’s normalized skewness (17.23) and kurto-
sis (166.07) were statistically significant (p < 0.00001) for 
Sample 1, as well as for Sample 2 (Mardia’s normalized 
skewness = 16.95 and kurtosis = 160.16; p < 0.00001), so we 
used an MLM algorithm [51], based on the raw data matrix. 
Horn’s Parallel analysis [50] revealed the existence of one 
factor, only.

Confirmatory factor analyses

For Sample 1 (Table 1), the model revealed an accept-
able fit to the data (S-Bχ2/df = 4.105). An inspection of the 
observed and estimated parameters, and the Modification 
Index (55.791) and its related EPC (0.484) suggested to cor-
relate the error covariance of items #2 and #9. The semantic 
content of these items was very similar, so the correlation 
was included in the model. The indices of the model’s fit 
reached ideal values. Item-total correlations ranged between 
0.59 and 80. The loads of the items loaded on the latent fac-
tor were significant (p < 0.0001) and ranged from 0.50 (item 
10) to 0.81 (item 9). Subsequent analyses were performed 
with the respecified model.

Cross‑validation

The model fit was satisfactory for the two samples (Table 1). 
Using Sample 1 as a calibration group, configural and metric 
invariance were supported by a good fit. In general, changes 
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in CFI, RMSEA, and TLI were lower than the cut-points 
established for metric and scalar invariance, indicating that 
all items on the BAS-2 operate equivalently across the two 
samples. Based on these findings, the one-factor structure 
of the BAS-2 is supported across calibration and validation 
samples.

Invariance across sex

In Sample 1, we assessed invariance across sex. The configu-
ral invariance model showed a good fit to the data across sex. 
A metric invariance was held for the model, indicating that 
all items operate equivalently across the two groups (males 
and females).

Regarding scalar invariance, all items, except #8, were 
also equivalent across sex. The ΔCFI for the scalar invari-
ance was higher than 0.01, so MI and EPC indices led us 
to free the intercept for item #8, resulting again in an ΔCFI 
higher than the critical value of 0.01, which indicates that 
the BAS-2 was non-invariant across sex (Table 1). The 
unstandardized intercept for item #8 was 4.214 for males 
and 4.427 for females.

Invariance across BMI

To evaluate invariance based on BMI, we split our sample 
into two groups: normal weight and excess weight (including 
overweight, and obesity). Underweight participants (n = 16) 
were excluded. The model fit was good for the groups, sepa-
rately. Moreover, the changes between the configural and the 
constrained models (metric and scalar) were good, indicat-
ing that the BAS-2 was invariant across BMI (Table 1).

Invariance across age

To evaluate invariance based on age, we divided our sam-
ple into two groups: young adolescents (including early and 
middle adolescents; 11–16 years old, n = 301) and late ado-
lescents (17–19 years old, n = 371). The model fit was good 
for the groups, separately. Also, the changes between the 
configural and the metric invariances, as well as the one 
between the scalar invariance and the metric one, indicated 
that the BAS-2 was invariant across groups (Table 1).

Discriminant validity

The BAS-2 scores were slightly negatively associated 
(p = 0.001) with BMI (r = − 0.21, and − 0.19 for females and 
males, respectively), and with Drive for Thinness (r = − 0.42, 
and − 0.31, respectively), while moderately associated with 
Body Dissatisfaction (r =  − 0.61, and − 0.51, respectively).

Convergent validity

For both, females and males, the BAS-2 scores were mod-
erately positively associated (p = 0.0001) with Body Phys-
ical Condition and Weight Concern (r = 0.61, and 0.54, 
respectively), Physical and Sexual Attractiveness (r = 0.50, 
and 0.44, respectively), and with total scores in the BES 
(r = 0.58, and 0.52, respectively). Additionally, the average 
variance extracted (AVE) was 0.67.

BMI and age differences

Since the BAS-2 revealed to be invariant across BMI and 
age groups, we estimated t-tests comparing mean scores by 
BMI and age. There was a difference in body appreciation 
(t (457) = 3.83, p = 0.0001) between the normal-weight 
group (M = 4.39, SD = 0.53) and the excess-weight group 
(M = 4.21, SD = 0.63). The magnitude of such difference 
(0.18, 95% CI = 0.09–0.28) was small (d = 0.31).

Body appreciation was different [t (670) = 3.51, 
p  = 0.0001] between young adolescents  group 
(M = 4.41,  SD = 0.55), and late adolescents group 
(M = 4.25, SD = 0.58). Also, the magnitude of the differ-
ence (0.15, 95% CI = 0.07–0.24) was small (d = 0.28).

Internal consistency

Omega coefficients showed that the 10-item BAS-2 
test, displayed good internal consistency for Sample 1 
(ω = 0.92, 0.89, and 0.91, for females, males, and total, 
respectively), Sample 2 (ω = 0.92, 0.88, and 0.90, for 
females, males, and total, respectively; and for the full 
sample (ω = 0.91, 0.89, and 0.90, for females, males, and 
total, respectively).

Temporal stability

The temporal stability analysis showed a Pearson’s cor-
relation of 0.82 (0.79 for males and 0.84 for females); 
ICC values of 0.90 for the total sample (n = 193, 95%, 
CI = 0.86–0.92, p = 0.0001), 0.88 for males (95%, 
CI = 0.82–0.92, p = 0.0001), and 0.91 for females (95%, 
CI = 0.87–0.94, p = 0.0001).

Discussion

The aim of the present study was to cross-validate the 
BAS-2 using an invariance testing strategy. The BAS-2 
was translated to Spanish and administered to Mexican 
adolescents. This new version eliminated issues with item 
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redundancy, grammar, and idiomatic expressions that the 
previous translation presented [27].

The BAS-2 had previously been administered in an ado-
lescent population in only a few studies [18, 26, 27], so the 
present research represents a contribution to understanding 
the aspects of positive body image in Spanish speaking 
adolescents. This lack of studies is surprising, considering 
that adolescence is a critical period in the development of 
a healthy body image [26].

As we hypothesized, to get a good model fit for the cali-
bration sample, it was necessary to free error covariances 
between items #2 (I feel good about my body) and #9 (I 
am comfortable in my body). When analyzing the seman-
tic content of these items, we identified that in the Span-
ish language, the adjectives good and comfortable have 
similarities in meaning. Other authors have also pointed 
out this problem [23, 28]. It is possible that when trans-
lating the BAS-2 into different languages, items 2 and 9 
have a very similar semantic meaning. Another cause of 
this covariance may be the presence of an exogenous vari-
able (e.g., internalization of thinness ideal), which could 
influence our latent variable. In this sense, several authors 
released the error covariances between item #2 and other 
items [6, 11, 21–23, 26, 28]. In future studies, the structure 
of the BAS-2 could be tested by eliminating or rewriting 
item #2. A third explanation is based on social desirability; 
however, in our study, the instruments were applied online, 
thus reducing this effect.

When making post hoc adjustments to a model, based 
on purely statistical criteria, the risk of bias increases due 
to random factors. The modification of the model may be 
due to the specific characteristics of the particular sample, 
in which the model was tested, thus increasing the risk of 
making Type I or Type II errors. To address the problems 
associated with the post hoc fit of the model, the final model 
was tested on a second independent sample extracted from 
the same population [30], using an invariance test strategy 
[32]. The results supported the generalization of the respeci-
fied model, which contributes to increasing knowledge about 
the performance of the scale [31].

We hypothesized that the BAS-2 would be invariant by 
sex. However, our results did not support this hypothesis, 
and differ from the findings of previous studies [3, 17, 21, 
27, 28]. The partial invariance test indicated differences 
in the intercepts of item #8, which indicates that the latent 
variable is not measured by sex in the same way. Tylka and 
Wood-Barcalow [3] pointed out that this item might be per-
ceived by some cultures as arrogance, and not necessarily 
as a component of positive body image.

Consistent with our hypothesis, the results supported 
invariance by BMI, which is consistent with the findings 
of the only previous study that examined such invariance 
[26]. This contribution supports the comparison of body 

appreciation by BMI because the structure of the BAS-2 
was similar for both groups in this study.

We found that the BAS-2 was invariant across age, indi-
cating that comparisons across young adolescents and late 
adolescents groups are both meaningful and valid. For the 
first time, these results provide evidence of measurement 
invariance for the BAS-2 by age, indicating that the BAS-2 
items are understandable, and that participants had a similar 
interpretation of the items.

In congruence with our hypothesis, our results provided 
support for the convergent and divergent validity of the 
BAS-2. Moreover, the negative correlation between the 
BAS-2 and body dissatisfaction is in line with the previous 
studies [10, 11]. The extent of this relationship supports the 
statement that body appreciation is not merely an issue con-
trary to body dissatisfaction. In fact, despite being negatively 
correlated, both could be considered as different concepts. 
Despite the evidence of convergent validity, we suggest 
further exploration, by evaluating the relationship between 
body appreciation and other constructs such as body-related 
emotions, life satisfaction, and mood in adolescents.

As in previous studies [20], the internal consistency of 
the scale, measured with the McDonald’s Omega coeffi-
cient, was excellent for the full sample, and for both men 
and women. It is important to note that most studies used 
the Cronbach’s Alpha coefficient to assess internal consist-
ency despite the criticism it has received. The McDonald’s 
Omega coefficient does not depend on the number of items 
and works despite the fact that the equivalence principle 
is not met, since the factor solution has very different val-
ues. Moreover, the Omega coefficient can be estimated with 
discontinuous variables and utilizes the factorial weight of 
each item, that is, the sum of the standardized variables, a 
transformation that makes the calculations more stable, and 
reflects the right level of reliability.

Comparisons indicated that normal-weight, and young 
adolescent groups had higher body appreciation than excess-
weight [26] and late adolescents groups. Previous studies 
found similar results [3].

This study has some limitations. First, the sample only 
represents a sub-group of the population of Mexico, which 
affects the generalization of results. However, the par-
ticipants who attend an English class come from differ-
ent neighboring municipalities in the Campus Ecatepec in 
México, which probably generated a heterogeneous sample. 
Future research should aim to recruit participants of different 
age, gender orientation, as well as different clinical samples 
and geographic locations to provide further evidence of con-
struct validity. Second, there is a risk in freeing constrains 
to achieve better fit model. By releasing error covariances 
between items #2 and #9, and the intercept of item #8 (invar-
iance by sex), the risk of capitalization on chance factors 
increased [31]. These modifications could derive from the 
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characteristics of the sample, on which the model was tested. 
Although, the modification indices, both, for the calibration 
sample and for the validation sample, suggested us to release 
error covariances between item #2 and item #9, the risk of 
making either a Type I or Type II error persists. To address 
this problem, we evaluated the fitted model, on an independ-
ent sample extracted from the same population, using an 
invariance-testing strategy.

The availability of a validated and cross-validated Mexi-
can version of the BAS-2 for adolescents will promote posi-
tive body image study. It could assist researchers in studying 
psychosocial protective factors associated with positive body 
image or in working in health promotion programs, with a 
validated version of an instrument that is the gold standard 
in the body appreciation field.

What is already known on this subject?

The BAS-2 is a one-dimensional measure of the body appre-
ciation construct, and has been translated and validated in 
different languages and countries. The scale has convergent 
and divergent validity, adequate internal consistency (Cron-
bach’s alpha coefficient being frequently used), and temporal 
stability, in addition to being invariant by sex. The BAS-2 
has been translated and validated in Spain with adults and in 
Latin America with adolescents. Many previous studies have 
respecified the model initially proposed by Tylka, freeing 
covariance errors between pairs of items; however, none had 
cross validated the model. Finally, only one previous study 
had evaluated invariance by BMI.

What does this study add?

This study provides a translation of the BAS-2, addressing 
problems with redundant items, grammar, and idiomatic 
expressions, from two previous translations of the BAS-2 in 
Spanish. Furthermore, the scale was adapted for Mexican 
adolescents.

With MG-CFA, we evaluated the model and found that 
it is generalizable to a new sample of Mexican adolescents. 
In addition, we found invariance by sample, BMI, and age, 
which provides new evidence of construct validity for the 
BAS-2.

Compliance with ethical standards 

Conflict of interest  The authors declare that there are no conflicts of 
interest.

Ethical approval  The Research Department of the Autonomous Uni-
versity of the State of Mexico approved this study.

Informed consent  Informed consent was provided by all participants 
in the study.

References

	 1.	 Tylka TL (2012) Positive psychology perspectives on body image. 
Encycl Body Image Hum App 2:657–663. https​://doi.org/10.1016/
B978-0-12-38492​5-0.00104​-8

	 2.	 Avalos L, Tylka TL, Wood-Barcalow N (2005) The body apprecia-
tion scale: development and psychometric evaluation. Body Image 
2:285–297. https​://doi.org/10.1016/j.bodyi​m.2005.06.002

	 3.	 Tylka TL, Wood-Barcalow NL (2015) The body appreciation 
scale-2: item refinement and psychometric evaluation. Body 
Image 12:53–67. https​://doi.org/10.1016/j.bodyi​m.2014.09.006

	 4.	 Atari M (2016) Factor structure and psychometric properties of 
the body appreciation scale-2 in Iran. Body Image 18:1–4. https​
://doi.org/10.1016/j.bodyi​m.2016.04.006

	 5.	 Vally Z, D’Souza CG, Habeeb H, Bensumaidea BM (2018) The 
factor structure and psychometric properties of an Arabic-trans-
lated version of the body appreciation scale-2. Perspect Psychiatr 
Care 55:373–377. https​://doi.org/10.1111/ppc.12312​

	 6.	 Anli G, Akin A, Eker H, Özçelik B (2015) Bedeni Beğenme 
Ölçeği: Geçerlik ve Güvenirlik Çalişmasi. Int J Soc Sci 36:505–
511. https​://doi.org/10.9761/JASSS​2906

	 7.	 Hosseini S, Karimi M, Rabiei M (2018) Psychometric properties 
and validation of body appreciation scale (BAS). Zahedan J Res 
Med Sci 20:e9500. https​://doi.org/10.5812/zjrms​.9500

	 8.	 Namatame H, Uno K, Sawamiya Y (2017) Development of Jap-
anese version of the body appreciation scale-2. Japn J Psychol 
88:358–365. https​://doi.org/10.4992/jjpsy​.88.16216​

	 9.	 Swami V, Azzatunnisak N, Toh E, Syahirah H, Todd J, Barron D 
(2019) Factor structure and psychometric properties of a Bahasa 
Malaysia (Malay) translation of the body appreciation scale-2 
(BAS-2). Body Image 28:66–75. https​://doi.org/10.1016/j.bodyi​
m.2018.12.006

	10.	 Swami V, Ng SK (2015) Factor structure and psychometric prop-
erties of the body appreciation scale-2 in university students in 
Hong Kong. Body Image 15:68–71. https​://doi.org/10.1016/j.
bodyi​m.2015.06.004

	11.	 Swami V, Ng SK, Barron D (2016) Translation and psychometric 
evaluation of a Standard Chinese Version of the body appreciation 
scale-2. Body Image 18:23–26. https​://doi.org/10.1016/j.bodyi​
m.2016.04.005

	12.	 Alleva JM, Martijn C, Veldhuis J, Tylka TL (2016) A dutch trans-
lation and validation of the body appreciation scale-2: an investi-
gation with female university students in the Netherlands. Body 
Image 19:44–48. https​://doi.org/10.1016/j.bodyi​m.2016.08.008

	13.	 Argyrides M (2019) The body appreciation scale-2: translation 
and validation in the Greek language. Eur J Couns Psychol 8:108–
117. https​://doi.org/10.5964/ejcop​.v8i1.179

	14.	 Halliwell E, Jarman H, Tylka T, Slater A (2017) Adapting the 
body appreciation scale-2 for children: a psychometric analysis 
of the BAS-2C. Body Image 21:97–102. https​://doi.org/10.1016/j.
bodyi​m.2017.03.005

	15.	 Jovic M, Sforza M, Jovanovic M, Jovic M (2017) The acceptance 
of cosmetic surgery scale: confirmatory factor analyses and vali-
dation among Serbian adults. Current Psychol 36:707–718. https​
://doi.org/10.1007/s1214​4-016-9458-7

	16.	 Karlsdóttir AE, Pálmarsdóttir ÞG (2016) Psychometric proper-
ties of the Icelandic translation of the Body Appreciation Scale-
2. Dissertation, University of Iceland. https​://skemm​an.is/bitst​
ream/1946/24746​/1/Lokas​kil%25202​3.5.16.pdf. Accessed 20 Jun 
2020

https://doi.org/10.1016/B978-0-12-384925-0.00104-8
https://doi.org/10.1016/B978-0-12-384925-0.00104-8
https://doi.org/10.1016/j.bodyim.2005.06.002
https://doi.org/10.1016/j.bodyim.2014.09.006
https://doi.org/10.1016/j.bodyim.2016.04.006
https://doi.org/10.1016/j.bodyim.2016.04.006
https://doi.org/10.1111/ppc.12312
https://doi.org/10.9761/JASSS2906
https://doi.org/10.5812/zjrms.9500
https://doi.org/10.4992/jjpsy.88.16216
https://doi.org/10.1016/j.bodyim.2018.12.006
https://doi.org/10.1016/j.bodyim.2018.12.006
https://doi.org/10.1016/j.bodyim.2015.06.004
https://doi.org/10.1016/j.bodyim.2015.06.004
https://doi.org/10.1016/j.bodyim.2016.04.005
https://doi.org/10.1016/j.bodyim.2016.04.005
https://doi.org/10.1016/j.bodyim.2016.08.008
https://doi.org/10.5964/ejcop.v8i1.179
https://doi.org/10.1016/j.bodyim.2017.03.005
https://doi.org/10.1016/j.bodyim.2017.03.005
https://doi.org/10.1007/s12144-016-9458-7
https://doi.org/10.1007/s12144-016-9458-7
https://skemman.is/bitstream/1946/24746/1/Lokaskil%252023.5.16.pdf
https://skemman.is/bitstream/1946/24746/1/Lokaskil%252023.5.16.pdf


	 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

1 3

	17.	 Kertechian S, Swami V (2017) An examination of the factor 
structure and sex invariance of a French translation of the body 
appreciation scale-2 in university students. Body Image 21:26–29. 
https​://doi.org/10.1016/j.bodyi​m.2017.02.005

	18.	 Lemoine JE, Konradsen H, Lunde JA, Roland-Lévy C, Ny P, 
Khalaf A, Torres S (2018) Factor structure and psychometric 
properties of the Body Appreciation Scale-2 among adolescents 
and young adults in Danish, Portuguese, and Swedish. Body 
Image 26:1–9. https​://doi.org/10.1016/j.bodyi​m.2018.04.004

	19.	 Marta-Simões J, Mendes AL, Oliveira S, Trindade I, Ferreira C 
(2016) Validation of the Body Appreciation Scale-2 for the Portu-
guese population. Proceedings of the 3rd IPLeiria’s International 
Health Congress, BMC Health Services Research 16:92. https​://
bmche​alths​ervre​s.biome​dcent​ral.com/artic​les/

	20.	 Meneses L, Torres S, Miller KM, Barbosa MR (2019) Extend-
ing the use of the body appreciation scale-2 in older adults: a 
Portuguese validation study. Body Image 29:74–81. https​://doi.
org/10.1016/j.bodyi​m.2019.02.011

	21.	 Razmus M, Razmus W (2017) Evaluating the psychometric prop-
erties of the Polish version of the body appreciation scale-2. Body 
Image 23:45–49. https​://doi.org/10.1016/j.bodyi​m.2017.07.004

	22.	 Swami V, Alías A, Barron D (2017) Factor structure and psycho-
metric properties of a Spanish translation of the body appreciation 
scale-2 (BAS-2). Body Image 22:13–17. https​://doi.org/10.1016/j.
bodyi​m.2017.05.002

	23.	 Swami V, Tudorel O, Goian C, Barron D, Vintila M (2017) Factor 
structure and psychometric properties of a Romanian translation 
of the body appreciation scale-2. Body Image 23:61–68. https​://
doi.org/10.1016/j.bodyi​m.2017.08.001

	24.	 Homan K (2016) Factor structure and psychometric properties 
of a state version of the body appreciation scale-2. Body Image 
19:204–207. https​://doi.org/10.1016/j.bodyi​m.2016.10.004

	25.	 Soulliard ZA, Vander JS (2019) Validation of the body appre-
ciation scale-2 and relationships to eating behaviors and health 
among sexual minorities. Body Image 4:120–130. https​://doi.
org/10.1016/j.bodyi​m.2019.09.003

	26.	 Alcaraz-Ibáñez M, Cren JG, Sicilia A, Teixeira P (2017) Examin-
ing the psychometric properties of the body appreciation scale-2 
in Brazilian adolescents. Psychol Soc 9:505–515

	27.	 Góngora CV, Cruz V, Mebarak MR, Thornborrow T (2020) 
Assessing the measurement invariance of a Latin-American 
Spanish translation of the body appreciation scale-2 in Mexican, 
Argentinean, and Colombian adolescents. Body Image 32:180–
189. https​://doi.org/10.1016/j.bodyi​m.2020.01.004

	28.	 Junqueira ACP, Laus MF, Sousa S, Braga TM, Todd J, Swami V 
(2019) Translation and validation of a Brazilian Portuguese ver-
sion of the body appreciation scale-2 in Brazilian adults. Body 
Image 31:160–170. https​://doi.org/10.1016/j.bodyi​m.2019.10.002

	29.	 Jáuregui I, Bolaños P (2011) Spanish version of the body appre-
ciation scale (BAS) for adolescents. Span J Psychol 14:411–420. 
https​://doi.org/10.5209/rev_SJOP.2011.v14.n1.37

	30.	 Worthington RL, Whittaker TA (2006) Scale development 
research: a content analysis and recommendations for best prac-
tices. Couns Psychol 34:806–838. https​://doi.org/10.1177/00110​
00006​28812​7

	31.	 Hermida R (2015) The problem of allowing correlated errors in 
structural equation modeling: concerns and considerations. Com-
put Met Soc Sci 3:5–17

	32.	 Byrne BM (2012) Multivariate applications series Structural 
equation modeling with Mplus: basic concepts, applications, and 
programming. Routledge/Taylor and Francis Group, Francis

	33.	 Garner DM (1991) Eating disorder inventory-2: professional 
manual. Psychological Assessment Resources, Florida

	34.	 García-García E, Vázquez-Velázquez V, López-Alvarenga J, 
Arcila-Martínez D (2003) Validez interna y utilidad diagnóstica 

del Eating Disorders Inventory en mujeres mexicanas. Salud Pub-
lica Mex 45:206–210. https​://salud​publi​ca.mx/index​.php/spm/
artic​le/view/6459/7873. Accessed 20 Jan 2020

	35.	 Franzoi SL, Shields S (1984) The Body Esteem Scale: Multidi-
mensional structure and sex differences in a college population. 
J Pers Assess 48:173–178. https​://doi.org/10.1207/s1532​7752j​
pa480​2_12

	36.	 Escoto C, Bosques-Brugada LE, Cervantes-Luna BS, Camacho 
EJ, Díaz I, Rodríguez G (2016) Adaptation and psychomet-
ric properties of Body Esteem Scale in Mexican women and 
men. Mexican J Eat Disord 7:97–104. https​://doi.org/10.1016/j.
rmta.2016.08.001

	37.	 Guillemin F, Bombardier C, Beaton D (1993) Cross-cultural adap-
tation of health-related quality of life measures: literature review 
and proposed guidelines. J Clin Epidemiol 46:1417–1432. https​
://doi.org/10.1016/0895-4356(93)90142​-N

	38.	 Herdman M, Fox-Rushby J, Badia X (1998) A model of equiva-
lence in the cultural adaptation of HRQoL instruments: the 
universalist approach. Qual Life Res 7:323–335. https​://doi.
org/10.1023/A:10249​85930​536

	39.	 Muthén LK, Muthén BO (2017) Mplus User’s Guide. Eighth Edi-
tion. Muthén & Muthén, CA https​://www.statm​odel.com/downl​
oad/users​guide​/Mplus​UserG​uideV​er_8.pdf. Accessed 10 May 
2020

	40.	 Schermelleh-Engel K, Moosbrugger H, Müller H (2003) Evalu-
ating the fit of structural equation models: Tests of significance 
and descriptive goodness-of-fit measures. Met Psychol Res 
Online 8:23–74. https​://psycn​et.apa.org/recor​d/2003-08119​-003. 
Accessed 25 Jun 2020

	41.	 Hu L, Bentler PM (1999) Cutoff criteria for fit indexes in covari-
ance structure analysis: conventional criteria versus new alterna-
tives. Struct Equ Model 6:1–55. https​://doi.org/10.1080/10705​
51990​95401​18

	42.	 Wheaton B, Muthén B, Alwin D, Summers G (1977) Assessing 
reliability and stability in panel models. Sociol Methodol 8:84–
136. https​://doi.org/10.2307/27075​4

	43.	 Byrne BM (1998) Structural equation modeling with LISREL, 
PRELIS, and SIMPLIS: Basic concepts, applications, and pro-
gramming. Psychology Press, New York

	44.	 Finch JF, West SG (1997) The investigation of personality 
structure: Statistical model. J Res Pers 31:439–485. https​://doi.
org/10.1006/jrpe

	45.	 Schumacker RE, Lomax RG (1996) A beginner’s guide to struc-
tural equation modeling. Lawrence Erlbaum Associates, NJ

	46.	 Little TD (2013) Longitudinal structural equation modeling. The 
Guilford Press, New York

	47.	 Chen FF (2007) Sensitivity of goodness of fit indexes to lack of 
measurement invariance. Struct Equ Model 14:464–504. https​://
doi.org/10.1080/10705​51070​13018​34

	48.	 McDonald RP (1999) Test theory: a unified treatment. Lawrence 
Erlbaum Associates, NJ

	49.	 Mandeville PB (2005) El coeficiente de correlación intraclase. 
CiENCiAUANL 8:414–416. https​://study​lib.es/doc/71909​27/
el-coefi​cient​e-de-corre​laci%C3%B3n-intra​clase​--icc-.-cienc​ia. 
Accessed 2 Jan 2020

	50.	 Horn JL (1965) A rationale and test for the number of fac-
tors in factor analysis. Psychometrica 30:179–185. https​://doi.
org/10.1007/BF022​89447​

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.bodyim.2017.02.005
https://doi.org/10.1016/j.bodyim.2018.04.004
https://bmchealthservres.biomedcentral.com/articles/
https://bmchealthservres.biomedcentral.com/articles/
https://doi.org/10.1016/j.bodyim.2019.02.011
https://doi.org/10.1016/j.bodyim.2019.02.011
https://doi.org/10.1016/j.bodyim.2017.07.004
https://doi.org/10.1016/j.bodyim.2017.05.002
https://doi.org/10.1016/j.bodyim.2017.05.002
https://doi.org/10.1016/j.bodyim.2017.08.001
https://doi.org/10.1016/j.bodyim.2017.08.001
https://doi.org/10.1016/j.bodyim.2016.10.004
https://doi.org/10.1016/j.bodyim.2019.09.003
https://doi.org/10.1016/j.bodyim.2019.09.003
https://doi.org/10.1016/j.bodyim.2020.01.004
https://doi.org/10.1016/j.bodyim.2019.10.002
https://doi.org/10.5209/rev_SJOP.2011.v14.n1.37
https://doi.org/10.1177/0011000006288127
https://doi.org/10.1177/0011000006288127
https://saludpublica.mx/index.php/spm/article/view/6459/7873
https://saludpublica.mx/index.php/spm/article/view/6459/7873
https://doi.org/10.1207/s15327752jpa4802_12
https://doi.org/10.1207/s15327752jpa4802_12
https://doi.org/10.1016/j.rmta.2016.08.001
https://doi.org/10.1016/j.rmta.2016.08.001
https://doi.org/10.1016/0895-4356(93)90142-N
https://doi.org/10.1016/0895-4356(93)90142-N
https://doi.org/10.1023/A:1024985930536
https://doi.org/10.1023/A:1024985930536
https://www.statmodel.com/download/usersguide/MplusUserGuideVer_8.pdf
https://www.statmodel.com/download/usersguide/MplusUserGuideVer_8.pdf
https://psycnet.apa.org/record/2003-08119-003
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.2307/270754
https://doi.org/10.1006/jrpe
https://doi.org/10.1006/jrpe
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1080/10705510701301834
https://studylib.es/doc/7190927/el-coeficiente-de-correlaci%C3%B3n-intraclase--icc-.-ciencia
https://studylib.es/doc/7190927/el-coeficiente-de-correlaci%C3%B3n-intraclase--icc-.-ciencia
https://doi.org/10.1007/BF02289447
https://doi.org/10.1007/BF02289447

	Cross-validation of the body appreciation scale-2: invariance across sex, body mass index, and age in Mexican adolescents
	Abstract 
	Level of Evidence 
	Introduction
	Methods
	Participants
	Measures
	Procedure
	Data analysis

	Results
	Preliminary analysis
	Confirmatory factor analyses
	Cross-validation
	Invariance across sex
	Invariance across BMI
	Invariance across age
	Discriminant validity
	Convergent validity
	BMI and age differences
	Internal consistency
	Temporal stability

	Discussion
	What is already known on this subject?
	What does this study add?

	References




