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Abstract

Despite growing interest in comparing body image experiences across diverse groups, limited
work has examined whether body image measures operate similarly across different populations,
raising important questions about the appropriateness of comparing scale means across
demographic groups. This study employed measurement invariance testing to evaluate whether
such comparisons are appropriate with existing body image measures. Specifically, multi-group
confirmatory factor analysis was conducted using a community sample of 11,620 men and women
to test increasing levels of invariance (configural, metric, scalar) across five key demographic
variables (age group, gender, sexual orientation, race, weight status) for five commonly used

body image measures (the Sociocultural Attitudes Towards Appearance Questionnaire-4, the
Body Surveillance subscale of the Objectified Body Consciousness Scale, the Appearance
Evaluation and Overweight Preoccupation subscales of the Multidimensional Body-Self Relations
Questionnaire, and the Body Image Quality of Life Inventory). Results provided evidence of scalar
(i.e., strong) invariance for all five measures across age, gender, sexual orientation, race, and
weight status groups, indicating that the latent factors captured by these measures have the same
meaning across demographic groups. Findings therefore support the comparison of scale/subscale
means across multiple demographic groups for these body image measures.
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1. Introduction

Body image is a multidimensional construct comprised of the thoughts, emotions, and
behaviors related to an individual’s appearance (Cash & Smolak, 2011). Given the complex
nature of body image, numerous measures have been developed to assess the individual
aspects of body image that are differentially related to proposed outcomes. For example,
researchers have created measures to assess satisfaction or dissatisfaction with appearance
(Brown et al., 1990), concern regarding one’s weight (Brown et al., 1990), the degree to
which one’s body image impacts their daily lives and emotional wellbeing (Cash & Fleming,
2002), degree of body self-monitoring (McKinley & Hyde, 1996), perceived social pressures
regarding appearance (Schaefer et al., 2015), and internalization of socially-prescribed
appearance ideals (Schaefer et al., 2015).

Within the field of body image, there has been a long-standing interest in examining body
image experiences and their correlates in different populations to identify convergent and
divergent processes across people of different ages, genders, sexual orientations, races, and
weight statuses (Fallon et al., 2014; Frederick & Essayli, 2016; Frederick, Kelly, et al., 2016;
Frederick, Sandhu, et al., 2016; Morrison et al., 2004; Peplau et al., 2009; Roberts et al.,
2006). This literature identifies potentially important differences in body image experiences
across groups. For example, studies have found higher scores on measures of appearance
evaluation and overweight preoccupation among women compared to men (Frederick &
Forbes et al., 2007), lower levels of body surveillance among Black women compared to
White women (Schaefer et al., 2018), and greater body dissatisfaction among people with
higher body masses (Forbes & Frederick, 2008; Frederick et al., 2020). Age, on the other
hand, has generally been unrelated or only weakly related to body satisfaction (Tiggemann,
2004). Regarding sexual orientation, research has consistently found that gay men report
greater body dissatisfaction (Frederick & Essayli, 2016) and that sexual minority men report
more disordered eating (Murray et al., 2017), whereas sexual orientation differences among
women are generally small or negligible (He et al., 2020).

We examined measurement invariance across groups in five key demographic categories
that are known to be associated with life outcomes, people’s experiences, and body image
outcomes: age, gender, sexual orientation, race, and weight status. Conclusions drawn from
past research are dependent on there being invariance in responses to items in scales across
these different groups. It could be the case, however, that there are group differences

in an underlying construct, despite groups have identical means on scales. For example,
appearance evaluation assesses how attractive people feel they are and satisfaction with
appearance (Brown et al., 1990), and body surveillance measures how much people monitor
how they appear to others and how concerned they are with how they versus what their
bodies can physically do (McKinley & Hyde, 1996). Both of these measures contain items
about clothing (Body Surveillance: “I often worry about whether the clothes | am wearing
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make me look good;” “I think it is more important that my clothes are comfortable than
whether they look good on me;” Appearance Evaluation: “I like the way my clothes fit me”).
Women’s fashion often emphasizes physical attributes and can be tight fitting, so these items
might apply more so to women. Women who score high on the body surveillance measure
might attain these high scores by expressing concerns with their clothing. In contrast, men
who score similarly high on the Body Surveillance scale might not be very concerned with
their clothing, but might score high on other items (e.g., Body Surveillance: “During the day,
I think about how I look many times;” Appearance Evaluation: “I like my looks just the way
they are”). The overall mean scores would give the impression that men and women have
similar experiences of body surveillance, but analysis of measurement variance would show
that different items are contributing to these similarly high scores.

Importantly, however, the ability to compare means across groups and draw valid
conclusions assumes that the measures used to assess the construct of interest operate in

the same way across groups such that a given scale score reflects similar levels of the latent
construct for each group. If measures do not meet this assumption (or if the assumption has
not been rigorously tested), any observed group differences become difficult to interpret and
researchers are unable to determine whether such findings reflect true group differences,

or are instead the product of measurement bias. As the samples used to develop and
validate many body image measures have, presumably, often been comprised primarily of
heterosexual White college women (e.g., Cash & Fleming, 2002; McKinley & Hyde, 1996),
the possibility for measurement bias in more diverse groups is significant, and the need to
evaluate such bias is imperative.

Measurement invariance testing is used to evaluate the assumption that scales operate
similarly across groups (Byrne et al., 1989). This approach involves applying increasingly
restrictive equivalence constraints on elements of the scale structure using multi-group
confirmatory factor analysis (CFA) and examining changes in model fit at each step.
Significant decrements in model fit at increasing levels of constraint indicate invariance,

or lack of similarity in scale functioning across groups. More specifically, measurement
invariance testing first seeks to evaluate configural invariance (also referred to as equal form
invariance) to assess the equivalence of a scale’s factor structure across groups. Next, the
assumption of metric invariance (also referred to as equal factor loading or weak factorial
invariance) is tested to assess equivalence in factor loadings across groups. This step seeks
to evaluate whether identified latent factors have the same meaning across groups. Finally,
scalar invariance (also referred to as equal intercepts or strong factorial invariance) is
evaluated to assess the equality of indicator intercepts, or whether levels of the latent factors
have the same meaning across groups. The establishment of scalar invariance indicates that
observed group differences on latent scores are not attributable to measurement differences,
and therefore group factor scores can be meaningfully compared (Brown, 2015).

Good-practice guidelines for scale development highlight the importance of establishing
measurement invariance (Swami & Barron, 2019), which has led researchers to investigate
such invariance in existing body image scales (e.g., Alcaraz-1bafiez & Sicilia, 2018;
Lemoine et al., 2018; Meneses et al., 2019; Sladek et al., 2018). The limited number of
existing measurement invariance studies suggest that some body image scales are vulnerable
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to measurement variance across genders (Tod et al., 2012), races (Kelly et al., 2011), and
weight statuses (Pakpour et al., 2019). These findings raise a major concern — can we trust
that the many of the conclusions regarding group differences in existing research are not
heavily biased by measurement variance across groups?

A scale’s measurement properties should be established as equivalent across demographic
groups if the scale is intended for use in heterogenous samples with respect to these

groups (Brown, 2015). Therefore, the present study addressed this concern by examining
measurement invariance across five key demographic variables (i.e., age group, gender,
sexual orientation, race, and weight status) for five commonly used measures: the
Appearance Evaluation and Overweight Preoccupation subscales of the Multidimensional
Body-Self Relations Questionnaire (Brown et al., 1990; Cash, 2000), Body Image Quality
of Life Inventory (Cash & Fleming, 2002), Body Surveillance subscale of the Objectified
Body Consciousness Scale (McKinley & Hyde, 1996), and Sociocultural Attitudes Towards
Appearance Questionnaire-4 (Schaefer et al., 2015).

Without establishing measurement invariance across groups, differences in scale means
across groups could potentially reflect measurement bias rather than true group differences
(Brown, 2015). Therefore, as body image researchers may wish to examine differences

in scores on commonly used body image measures across groups defined by age, gender,
sexual orientation, race, and weight status, measurement invariance testing across such
groups is crucial for drawing meaningful conclusions. The current study significantly
extends the extant literature base, providing the most comprehensive evaluation of
measurement invariance across key demographic variables within multiple commonly used
measures of body image, and represents the first paper to examine measurement invariance
within any measure of body image across sexual orientations. Results from the current study
will aid in the interpretation of findings regarding body image experiences among different
groups.

2. Method

2.1. Participants

Data were drawn from The U.S. Body Project I, described in the Procedure section. The
sample was restricted to include only participants who completed the full survey and who
fit the following criteria: (a) reported currently living in the United States; (b) completed all
key body image items; (c) were aged 18-65; (d) had body mass indexes (BMI) ranging from
14.50 to 50.50 kg/m? based on self-reported height and weight. Age and BMI restrictions
were placed on the sample to prevent outliers or mis-entered values from having undue
influence on the effect size estimates. A total of 13,518 people clicked on the survey,
12,571 answered the first question, and 12,151 completed the full survey. After applying
the inclusion criteria, this created the base dataset for The U.S. Body Project | of 11,620
participants. Key demographic characteristics of the sample are shown in Table 1. The
sample was predominantly between the ages of 18-35 years (65.3%), female (54.4%),
heterosexual (88.3%), White (75.2%), and classified as with BMIs in the 18.5-24.9 range
(39.0%). For more detailed demographics and a discussion of how the current sample
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compares to nationally representative datasets, please see Frederick and Crerand et al.
(2022).

2.2. Procedure and Overview of The U.S. Body Project |

The first author’s university institutional review board approved the study. Adult participants
were recruited via Amazon Mechanical Turk, a widely used online panel system used by
researchers to access adult populations (Berinsky et al., 2012, Buhrmester et al., 2011, Kees
et al., 2017; Paolacci et al., 2010; Robinson et al., 2019). Participants were paid 51 cents for
taking the survey. The survey was advertised with the title “Personal Attitudes Survey” and
the description explained that “We are measuring personal attitudes and beliefs. The survey
will take roughly 10-15 minutes to complete.” The general wording of the advertisement
was used to avoid selectively recruiting people particularly interested in body image. After
clicking on the advertisement, the participants read a consent form providing more details
about the content of the study, including that it would contain items related to sex, love,
work, and appearance. They were then given the option to continue with the survey or exit.

After providing informed consent, participants completed the numerical textbox questions
(e.g., hours per week worked, number of times in love, sex frequency per week, longest
relationship), followed by appearance evaluation (Cash, 2000), the SATAQ-4 (Schaefer et
al., 2015), face satisfaction (Frederick & Kelly et al., 2016), overweight preoccupation
(Cash, 2000), body image quality of life (Cash & Fleming, 2002), appearance surveillance
(McKinley & Hyde, 1996), and finally demographics.

This manuscript is part of a series of papers emerging from The U.S. Body Project I.

This project invited over twenty body image and eating disorder researchers, four sexuality
researchers, and six computational scientists to apply their content and data-analytic
expertise to the dataset. This project resulted in the following set of 12 papers for this
special issue.

The first two papers examine how demographic factors (gender, sexual orientation, BMI,
age, race) are related to body satisfaction and overweight preoccupation (Frederick, Crerand,
et al., 2022) and to measures derived from objectification theory and the tripartite influence
model, including body surveillance, thin-ideal and muscular/athletic ideal internalization,
and perceived peer, family, and media pressures (Frederick, Pila, et al., 2022). The second
set of papers examine how these measures and demographic factors predict sexuality-related
body image (Frederick, Gordon, et al., 2022) and face satisfaction (Frederick, Reynolds, et
al., 2022).

The third set of papers use structural equation modelling to examine the links between
sociocultural appearance concerns and body satisfaction among women and across BMI
groups (Frederick, Tylka, Rodgers, Pennesi, et al., 2022), among men and across different
BMI groups (Frederick, Tylka, Rodgers, Convertino, et al., 2022), across racial groups
(Frederick, Schaefer, et al., 2022) and across sexual orientations (Frederick, Hazzard,
Schaefer, Rodgers, et al., 2022).
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The fourth set of papers focus on measurement issues by examining measurement invariance
of the scales across different demographic groups (current paper) and conducting a
psychometric evaluation of an abbreviated version of the Body Image Quality of Life
Inventory (Hazzard, Schaefer, Thompson, Murray, & Frederick, 2022). Finally, the fifth set
of papers uses machine learning modelling to compare the effectiveness of nonlinear models
versus linear regression for predicting body image outcomes (Liang et al., 2022) and to use
unsupervised machine learning hierarchical cluster models to identify how aspects of body
image cluster differently across participants in multidimensional space (Rosenfield et al.,
2022).

2.3. Measures

2.3.1. Obijectified Body Consciousness Scale - Body Surveillance Subscale
—Participants completed the 8-item Surveillance subscale of the Objectified Body
Consciousness Scale (OBCS-Surveillance; McKinley & Hyde, 1996), which assesses the
extent to which people monitor how they appear to others (e.g., “During the day, | think
about how I look many times”). Responses were recorded on a 7-point Likert agreement
scale with response options ranging from 1 (Strongly Disagree) to 7 (Strongly Agree). ltems
were averaged, with higher scores indicating greater levels of surveillance (a = .86).

2.3.2. Multidimensional Body-Self Relations Questionnaire - Appearance
Evaluation Subscale—The 7-item Appearance Evaluation subscale of the
Multidimensional Body-Self Relations Questionnaire (MBSRQ-Appearance Evaluation),
was used to measure feelings of physical attractiveness and satisfaction with one’s
appearance (e.g., “I like my looks just the way they are™) (Brown et al., 1990; Cash, 2000).
Responses were recorded on a 5-point Likert agreement scale with response options ranging
from 1 (Definitely Disagree) to 5 (Definitely Agree). ltems were averaged, with higher
scores indicating more positive evaluations of appearance (a = .93).

2.3.3. Multidimensional Body-Self Relations Questionnaire - Overweight
Preoccupation Subscale—The 4-item Overweight Preoccupation subscale of the
Multidimensional Body-Self Relations Questionnaire (MBSRQ-Overweight Preoccupation),
was used to measure fat anxiety, weight vigilance, dieting, and eating restraint (Brown et
al., 1990; Cash, 2000). Responses to the first three questions were recorded on a 5-point
Likert agreement scale with response options ranging from 1 (Definitely Disagree) to 5
(Definitely Agree), while responses to the last question were recorded on a frequency scale
with response options ranging from 1 {Never)to 5 (Very Often). ltems were averaged, with
higher scores indicating more preoccupation with weight (a = .80).

2.3.4. Sociocultural Attitudes Towards Appearance Questionnaire-4—The
Sociocultural Attitudes Towards Appearance Questionnaire-4 (SATAQ-4; Schaefer et al.,
2015), which contains five subscales assessing perceived appearance pressures from family,
peers, and media, as well as internalization of the thin ideal and muscular ideal, was also
administered. An example of a pressure item was “I feel pressure from the media to look in
better shape.” Responses were recorded on a 5-point Likert scale (1= Definitely Disagree; 5
= Definitely Agree).
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Of the 22 items in the original questionnaire, 21 were assessed in the present study (“l want
my body to look like it has little fat” was inadvertently omitted from the survey). Responses
were recorded on a 5-point Likert agreement scale with response options ranging from

1 (Definitely Disagree) to 5 (Definitely Agreg). Items were averaged for each subscale,
with higher scores indicating greater levels of perceived pressures and internalization

(A Thin-ideal Internalization = -84; @Muscular-Ideal Internalization = -92; C.Family Appearance Pressures

=91, Qpeer Appearance Pressures =.93; A Media Appearance Pressures :-97)-

2.3.5. Body Image Quality of Life Inventory—~Participants also completed the 19-
item Body Image Quality of Life Inventory (BIQLI; Cash & Fleming, 2002), which assesses
participant’s beliefs about how their bodies affect their lives. Participants indicated whether
their feelings about their bodies had positive, negative, or no effects on various aspects of
their lives (e.g., “My day-to-day emotions,” “How confident | feel in my everyday life,” and
“How happy I feel in my everyday life”). Participants responded on a 7-point Likert-type
scale ranging from 1 (\Very Negative Effect) to 7 (Very Positive Effect). ltems were averaged,
with higher scores indicating more positive effects of one’s body image on quality of life (a
=.96).

2.3.6. Demographics—Participants self-reported their age, gender, race, sexual
orientation, height in feet and inches, and weight in pounds. Age was categorized into the
following three groups: (1) 18-35 years, (2) 36-55 years, and (3) 56—65 years representing
young adulthood, middle adulthood, and older adulthood (Petry, 2002). Different research
traditions and researchers from different countries have different norms for labelling these
groups, with some distinguishing “ethnicity” from “race,” some eliminating the term race
and relying solely on “ethnicity,” some relying solely on the term “race,” some using a
hybrid of “race/ethnicity,” and some referring to these groupings as “racial identities.” The
authorship team had a diverse set of views on the appropriate terminology. For brevity,

we primarily rely on the term “race” throughout this manuscript to refer to these different
identities, with the recognition that in some research traditions appropriate terminology
differs. Participants indicate which category they belonged to from a list of identities and
they could check all that apply (e.g., Asian, White, Black, Hispanic, Pacific Islander).
Turning to sex and gender, in more recent surveys, researchers have commonly used a
two-step approach to assessing sex assigned at birth and then gender with a diversity of
options. The item in current study, however, mixed together a stem asking for people’s
“gender” with responses that conventional views would deem to be “sex:” male or female.
Thus, depending on the interpretation of the question, participants could have been reporting
their gender identity or their sex assigned at birth. Given this discrepancy, we refer to the
variable as gender throughout the manuscript, but recognize for transgender participants, it
could be unclear whether they selected their gender identity or their sex assigned at birth.

Using the self-reported height and weight data, we calculated BMI. We then divided
participants into the traditional BMI categories used by the Centers for Disease Control:
“underweight” (below 18.5 kg/m?), “normal weight” (18.5-24.9 kg/m?), “overweight” (25—
29.9 kg/m?), and “obese” (30 and above kg/m?2). We hasten to add that these widely-used
categories were chosen as a heuristic so that the BMI results could be compared to existing
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studies, and do not represent uniform endorsement of the categories by the entire authorship
team in terms of semantic accuracy or as clear indicators of a person’s health status (e.g.,
see Tomiyama et al., 2016). To avoid any stigmatizing effects of these labels, we instead
label these BMI groups as Lowest (Underweight), Low (Normal), Medium (Overweight),
and High (Obese) BMI groups from this point forward.

2.4. Data Analysis

Descriptive statistics and internal consistency were computed with SPSS 25. Overall
confirmatory factor analyses (CFASs) and evaluation of measurement invariance via multi-
group CFAs were conducted using Mplus 8.6. As the sample contained only participants
that completed the full survey, there were no missing data. Estimation via robust maximum
likelihood was used, as there were five or more response categories for items on each
measure and, per significant Kolmogorov-Smirnov tests and visual analysis of histograms
and Q-Q plots, data were non-normal but not severely non-normal (Rosellini & Brown,
2021).

Overall and multi-group CFAs were conducted separately for each body image measure.
Adequacy of model fit was judged by the following fit indices: comparative fit index (CFI),
root mean square error of approximation (RMSEA), and standardized root-mean square
residual (SRMR). Values = .95 for CFl, < .06 for RMSEA, and < .08 for SRMR indicate
good model fit (Hu & Bentler, 1999). Values of .90 or higher for CFI, up to .10 for RMSEA,
and up to .10 for SRMR indicate acceptable but mediocre model fit (Bentler, 1990; Browne
& Cudeck, 1993; Hu & Bentler, 1995; MacCallum et al., 1996; Schermelleh-Engel &
Muiller, 2003). Models were deemed to have acceptable fit if most fit indices examined (i.e.,
at least two out of three) suggested acceptable fit, given evidence that individual fit indices
and their associated cutoffs vary as a function of numerous factors (e.g., sample size, degrees
of freedom, factor loadings) (Brown, 2015).

Initial CFAs were conducted in the full sample for each body image measure. For models
with unacceptable fit in initial CFAs, model respecification guided by modification indices
> 10.00 and theory was carried out in one-half of the sample (n7=5,810) that was computer-
selected using a random number seed. Model respecification was conducted until acceptable
fit was achieved in that half of the sample. Respecified models were then tested in the

other half of the sample. When models for all body image measures achieved acceptable

fit in overall CFAs, each model underwent multi-group CFA in the full sample to assess
configural, metric, and scalar measurement invariance across age group, gender, sexual
orientation, race, and weight status. Measurement invariance by sexual orientation was
examined within each gender because sexual orientation is defined not only by the gender(s)
one is romantically or sexually attracted to, but also by one’s own gender. Only groups
comprised of respondents that self-identified with a single demographic group (e.g., White)
and which met or came very close to meeting the suggested minimum sample size of

200 (Kelloway, 2015) without being collapsed into an “Other” group were included in multi-
group CFAs. Thus, multi-group CFAs utilized the full sample for evaluation of measurement
invariance by gender and weight status, but 157 participants were excluded for multi-group
CFAs by sexual orientation of small samples in identities other than heterosexual, bisexual,
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or gay/leshian, and 920 participants were excluded for multi-group CFAs by race because of
small samples in identities other than Asian, Black, Hispanic, or White.

The first step in each multi-group CFA assessed configural invariance, in which all factor
loadings and item intercepts were free to vary across groups. The second step assessed
metric (i.e., weak) invariance, in which the factor loadings were constrained to be equal
across groups. The third step assessed scalar (i.e., strong) invariance, in which factor
loadings and item intercepts were constrained across groups. Nested models (i.e., metric
compared to configural; scalar compared to metric) were compared using the changes in
CFI, RMSEA, and SRMR, as well as the Satorra-Bentler scaled y? difference test (Satorra
& Bender, 2010). Because XZ is sensitive to sample size, changes in CFI, RMSEA, and
SRMR were given stronger consideration than the y difference test (Putnick& Bomstein,
2016). If changes between nested models indicating worse model fit with the addition of
parameter constraints are greater than .010 for CFl, .015 for RMSEA, and .030 for SRMR
for metric invariance or .015 for SRMR for scalar invariance, measurement invariance across
groups is not supported (Chen, 2007; Cheung & Rensvold, 2002). Notably, the stepwise
progression from configural to scalar invariance places increasing equality constraints across
a family of parameters in the CFA model (e.g., all item intercepts assumed to be equal).
Thus, significant decrements in model fit between these nested models indicates that at
least one parameter is noninvariant (i.e., full invariance is not supported), but should not be
interpreted to mean that all parameters are noninvariant. Fit diagnostics (e.g., modification
indices) can be used to identify the source of misfit and test for partial measurement
invariance. Partial invariance is supported when some but not all parameters are equivalent.
Research suggests that scale means can be compared across groups if partial metric and
partial scalar invariance is observed (Brown, 2015; Byrne et al., 1989).

3. Results

3.1. Overall Confirmatory Analysis

Results of overall CFAs are reported in Table 2. Initial CFAs in the full sample indicated
acceptable model fit for the hypothesized 5-factor SATAQ-4, 1-factor MBSRQ-Appearance
Evaluation, and 1-factor MBSRQ-Overweight Preoccupation models, but unacceptable
model fit for the hypothesized 1-factor OBCS-Surveillance and 1-factor BIQLI models.

Respecification of the OBCS-Surveillance model was conducted in one-half of the sample.
Inspection of modification indices suggested allowing the error variances for one pair of
items to correlate (modification index = 832.45). These items were the only two positively
worded items in the scale (i.e., not reverse-scored); thus, covariance between these items
likely comes from the directionality of item wording (Brown, 2015). Model fit was
acceptable after correlating these error variances (CFI = .927, RMSEA = .089 with 90% ClI
=.084-.094, SRMR = .038). The respecified OBCS-Surveillance model achieved acceptable
model fit in the other half of the sample as well (see Table 2).

Respecification of the BIQLI model was also conducted in one-half of the sample.
Inspection of modification indices suggested allowing the error variances for five pairs
of items to correlate. Each of these modification indices was also theoretically supported,
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as covariance for each item pair was likely related to content overlap between items.
Specifically, modification indices suggested shared error variances between (1) items
referring to ability to control weight and ability to control eating behaviors (modification
index = 1,917.29), (2) items referring to enjoyment of sex life and feelings of acceptability
as a sexual partner (modification index = 1,333.53), (3) items referring to happiness

and confidence (modification index = 1,295.75), (4) items referring to relationships with
friends and relationships with family members (modification index = 1,067.38), and (5)
items referring to general life satisfaction and day-to-day emotions (modification index =
1,014.63). Model fit was acceptable after correlating the error variances between each of
these item pairs (CFI = .894, RMSEA = .086 with 90% CI =.084-088, SRMR =.058). The
respecified BIQLI model achieved acceptable model fit in the other half of the sample as
well (see Table 2).

3.2. Evaluation of Measurement Invariance

Measurement invariance results by age group, gender, sexual orientation, race, and weight
status from multi-group CFAs are reported in Table 3 for the SATAQ-4, Table 4 for the
respecified OBCS-Surveillance model, Table 5 for the MBSRQ-Appearance Evaluation
subscale, Table 6 for the MBSRQ-Overweight Preoccupation subscale, and Table 7 for the
respecified BIQLI model. Several ARMSEA values were above the .015 threshold, but in
the majority of these instances, the ARMSEA corresponded to improved model fit with
the addition of parameter constraints. Full configural and metric measurement invariance
were supported for all five body image measures across age groups, gender groups, sexual
orientation groups among both males and females, racial groups, and weight status groups.
Full scalar measurement invariance was also supported in the majority of analyses, with
some exceptions detailed below.

3.2.1. Partial Scalar Invariance for the Sociocultural Attitudes Towards
Appearance Questionnaire-4—~Full scalar invariance of the SATAQ-4 across weight
status groups was not supported, as evidenced by a ACFI of .017 indicating worse model fit
with the addition of item intercept constraints. Modification indices suggested relaxing the
intercept constraints for the items referring to (1) family encouragement of reducing body
fat, (2) peer encouragement of becoming thinner, (3) media pressure to improve appearance,
and (4) media pressure to look in better shape. When these item intercepts were allowed to
vary, results supported partial scalar invariance (ACFI =.010).

Intercepts for the family and peer weight loss encouragement items were highest for
participants categorized as High BMI, indicating that for participants with the same overall
SATAQ-4 score, those categorized as High BMI tended to endorse these items somewhat
more frequently than participants in other weight status groups. On the other hand, intercepts
for the media appearance pressure items were highest for participants categorized as

Lowest BMI, indicating that for participants with the same overall SATAQ-4 score, those
categorized as Lowest BMI tended to endorse these items somewhat more frequently than
participants in other weight status groups.
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3.2.2. Partial Scalar Invariance for the Objectified Body Consciousness
Scale - Body Surveillance Subscale—Full scalar invariance of the respecified OBCS-
Surveillance model was not supported across age groups or genders, as evidenced by

ACFlIs of .011 for both analyses indicating worse model fit with the addition of item
intercept constraints. When examining scalar invariance across genders, modification indices
suggested relaxing the intercept constraint for the item referring to time spent thinking about
how one’s body feels versus how it looks. When these item intercepts were allowed to vary,
results supported partial scalar invariance (ACFI = .007). The intercept for this item was
highest for men, indicating that for participants with the same overall OBCS-Surveillance
subscale score, men tended to endorse thinking about how one’s body looks more than how
it feels somewhat more frequently than women.

3.2.3. Partial Scalar Invariance for the Multidimensional Body-Self Relations
Questionnaire - Appearance Evaluation Subscale—Full scalar invariance of the
MBSRQ-Appearance Evaluation subscale was not supported across genders or weight status
groups, as evidenced by ACFIs of .017 and .013 in these analyses, respectively, indicating
worse model fit with the addition of item intercept constraints. When examining scalar
invariance across genders, modification indices suggested relaxing the intercept constraints
for the items referring to (1) liking the way one’s clothes fit and (2) liking the way one

looks without clothes on. When these item intercepts were allowed to vary, results supported
partial scalar invariance (ACFI = .006). The intercepts for both of these items were highest
for women, indicating that for participants with the same overall MBSRQ-Appearance
Evaluation subscale score, women tended to endorse liking the way their clothes fit and the
way they look without clothes on somewhat more frequently than men.

When examining scalar invariance across weight status groups, modification indices
suggested relaxing the intercept constraint for the item referring to liking the way one’s
clothes fit. When these item intercepts were allowed to vary, results supported partial scalar
invariance (ACFI =.007). The intercept for this item was highest for participants categorized
as Lowest BMI, indicating that for participants with the same overall MBSRQ-Appearance
Evaluation subscale score, those categorized as Lowest BMI tended to endorse liking the
way their clothes fit somewhat more frequently than participants in other weight status
groups.

3.2.4. Partial Scalar Invariance for the Multidimensional Body-Self Relations
Questionnaire - Overweight Preoccupation Subscale—Full scalar invariance of the
MBSRQ-Overweight Preoccupation subscale across weight status groups was not supported,
as evidenced by a ACFI of .082, a ARMSEA of .035, and a ASRMR of .032 each

indicating worse model fit with the addition of item intercept constraints. Modification
indices suggested relaxing the intercept constraints for the items referring to (1) being
conscious of small changes in weight and (2) worrying about being or becoming fat. When
these item intercepts were allowed to vary, results supported partial scalar invariance (ACFI
=.003, ARMSEA = .004, ASRMR = .000).

The intercept for the item referring to being conscious of small changes in weight was
highest for participants categorized as Lowest BMI, indicating that for participants with
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the same overall MBSRQ-Overweight Preoccupation subscale score, those categorized as
Lowest BMI tended to endorse being conscious of small changes in weight somewhat

more frequently than participants in other weight status groups. The intercept for the item
referring to worrying about being or becoming fat was highest for participants categorized
as Low BMI, indicating that for participants with the same overall MBSRQ-Overweight
Preoccupation subscale score, those categorized as Low BMI tended to endorse worrying
about being or becoming fat somewhat more frequently than participants in other weight
status groups. The intercepts for both of these items were lowest for participants categorized
as High BMI, indicating that for participants with the same overall MBSRQ-Overweight
Preoccupation subscale score, those categorized as High BMI tended to endorse these items
somewhat less frequently than participants in other weight status groups.

3.2.5. Partial Scalar Invariance for the Body Image Quality of Life Inventory
—Full scalar invariance of the respecified BIQLI across weight status groups was not
supported, as evidenced by a ACFI of .015 indicating worse model fit with the addition of
item intercept constraints. Modification indices suggested relaxing the intercept constraints
for the items referring to (1) ability to control weight and (2) ability to control eating
behaviors. When these item intercepts were allowed to vary, results supported partial scalar
invariance (ACFI = .009).

The intercepts for both of these items were highest for participants categorized as Lowest
BMI and lowest for participants categorized as High BMI, indicating that for participants
with the same overall BIQLI score, those categorized as Lowest BMI tended to report

the most positive beliefs about how their bodies affect their ability to control their weight
and eating behaviors, while those categorized as High BMI tended to report the most
negative beliefs about how their bodies affect their ability to control their weight and eating
behaviors.

4. Discussion

4.1. Summary of Key Findings

Numerous measures have been developed to assess the multidimensional construct of body
image and its correlates. Such measures have typically undergone initial development and
validation testing using samples predominantly composed of heterosexual White college
women of “normal” weight, raising questions about the appropriateness of these measures
in assessing body image experiences among other populations. The present study examined
measurement invariance across five key demographic characteristics (i.e., age group, gender,
race, sexual orientation, weight status) within five frequently used measures of body image
constructs. Results supported full strong invariance across sexual orientation and racial
groups for all body image measures examined, as well as at least partial strong invariance
across age, gender, and weight status groups. Importantly, even in instances of partial strong
invariance, these results indicate that scale scores can be compared across examined groups
without major concerns that the observed differences are being produced by measurement
variance.
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Results from the current study must also be contextualized within the existing research base
evaluating measurement invariance within the five examined scales. Previous work using
the MBSRQ subscales has demonstrated support for measurement invariance across age
and gender (Rusticus & Hubley, 2006) as well as across Black and White women (Kelly
etal., 2012). Thus, the current study extends previous findings by demonstrating strong
invariance across additional racial groups (i.e., Hispanic and Asian), sexual orientation
groups, and weight status groups for the MBSRQ-Appearance Evaluation subscale and
MBSRQ-Overweight Preoccupation subscale.

Previous work using the OBCS-Surveillance subscale has demonstrated support for
measurement invariance across Black and White women (Kelly et al., 2012), as well

as adolescents drawn from the community compared to those with an eating disorder
(Dakanalis et al., 2017). While some work has supported strong measurement invariance
across gender in adolescent boys and girls (Dakanalis et al., 2017), other work has not
demonstrated support for strong measurement invariance across gender in undergraduate
men and women (Chen & Russo, 2010). Therefore, the current study adds to this literature
by providing support for measurement invariance across multiple demographic groups
within an adult community sample.

To date, only one other study has examined measurement invariance within the BIQLI.
Results from that study supported strong measurement invariance across age and gender
(Rusticus et al., 2008). Therefore, the current study provides additional evidence of gender-
based measurement invariance within the BIQLI, as well as support for invariance across
sexual orientation, racial, and weight status groups.

Analyses of the SATAQ-4 demonstrated strong measurement invariance across examined
groups. To our knowledge, only one prior study has examined measurement invariance
within the SATAQ-4, with results suggesting possible measurement bias across Black and
White college women (Burnette et al., 2020). In addition, prior work has demonstrated
strong gender-based measurement invariance in earlier versions of the SATAQ (e.g.,
SATAQ-3; Wheeler et al., 2011).

Although the measures generally showed full or partial invariance across different groups,
some instances of partial non-invariance are worth further consideration. For example, some
instances of partial non-invariance on the Appearance Evaluation subscale centered around
gender differences in items related to clothing. When considering men and women with

the same level of overall appearance evaluation, women tended to more strongly endorse
liking the way their clothes fit. Women’s fashion is far more variable and designed to be
more form fitting than men’s fashion, women are encouraged to invest in their wardrobes

to enhance their appearances, and women’s appearance is evaluated based on their clothing.
This may lead clothing and comfort with clothing to become a more central aspect of
women’s appearance evaluation and lead to increased confidence in their appearance based
on their clothing style relative to other aspects of appearance evaluation. Alternatively, this
pattern could just as easily reflect women who are choosing looser fitting clothing and less
objectifying clothing liking the way their clothing fits, which leads to less surveillance of
their appearance and greater overall appearance evaluation. Although men may also invest in
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clothing as a way to enhance their appearance, men’s clothing choices tend to be driven by
practicality and lack of concern about appearance to a greater extent than women’s clothing
choices are (Frith & Gleeson, 2004). Additionally, confidence in one’s nude appearance
(i.e., liking how one looks without clothes on) was higher among women than among men
with equivalent levels of appearance evaluation. This may be a result of a woman’s nude
appearance being considered a more central element of her sexiness or attractiveness than

it is for men, which then impacts her evaluation of her appearance (Fredrickson & Roberts,
1997). These findings may indicate value in assessing clothing-related appearance evaluation
and nude appearance evaluation in greater detail in new scales, particularly in light of
some past research identifying links between body image and clothing style preferences
(Chattaraman & Rudd, 2006).

Across several of the measures, there were instances of partial non-invariance across BMI
groups. Among participants with equivalent scale scores, those with lower BMls tended

to endorse the weight-based cognitions to a greater degree (Overweight Preoccupation),
reported liking how their clothes fit them more (Appearance Evaluation), reported more
positive beliefs about how their body image impacts their ability to control their weight and
their eating behaviors (Body Image Quality of Life Inventory), and reported less pressure
from family and peers to lose weight but more pressure from the media to improve their
appearance and look in better shape (SATAQ-4). Overall, these findings point to the fact
that the experiences of people with different BMIs might contribute differently to aspects of
their body image, particularly as it relates to social pressures and cognitions about eating and
weight, and comfort with how their clothes fit them.

The current study is the first to evaluate measurement invariance across age, gender, sexual
orientation, and weight status groups within the updated scale, and contributes to the
understanding of possible measurement invariance across racial groups. More generally,
the current study contributes to a broader movement towards systematically testing for
measurement invariance in widely used measures in the eating disorder literature (Burke et
al., 2017; Compte et al., 2019; Klimek et al., 2021; Rand-Giovannetti et al., 2020), and in
psychology more generally (Dong & Dumas, 2020; Emerson et al., 2017; lurino & Saucier,
2020).

4.2. Limitations and Strengths

Limitations of the current study warrant acknowledgement. First, the sample was drawn
from a non-clinical population of Mechanical Turk users living within the United States,
and therefore results may not be generalizable to clinical populations, or individuals from
other countries or cultures (for a more detailed discussion of how this sample compares

to national samples, see Frederick, Crerand, et al., 2022). An additional concern is that, in
retrospect, the payment structure for the survey could have been higher, especially in light
of recent discussions that have encouraged researchers to pay Mechanical Turk users at a
rate consistent with, or higher than, minimum wage when listing surveys (Silberman et al.,
2018).

Furthermore, although the current study is strengthened by the large overall sample size
and ability to examine measurement invariance across multiple distinct groups, the study
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was nonetheless unable to examine measurement invariance across additional demographic
groups for which the sample sizes were inadequate. For example, the current study did not
examine measurement invariance among individuals who identified as multiracial. Future
work is needed to test measurement invariance among these important, but understudied
groups (Brewster et al., 2019; lvezaj et al., 2010).

Finally, while the current study supported strong measurement invariance in the SATAQ-4
across all examined groups, it is notable that a single item (“I want my body to look like it
has little fat”) from the Internalization: Thin/Low Body Fat subscale was not administered
to respondents. Therefore, the current study provides strong support for the comparison of
group means across four SATAQ-4 subscales (i.e., the Internalization: Muscular/Athletic and
three Pressures subscales), and tentative support for the comparison of group means across
the Internalization: Thin/Low Body Fat subscale. Future work using the SATAQ-4 may

seek to confirm the invariance of the full thin ideal internalization subscale across diverse
samples.

One strength of the study was that is contained a sizable number of racial minority
participants. This allowed for the demonstration of measurement invariance across racial
groups. It is important to note, however, that the definitions of these racial groups and
identities are bound by specific cultural traditions, and that there can be substantial
variations in the experiences of subgroups within these racial groupings. Furthermore,

there is likely important cross-cultural variation to consider. For example, the overweight
preoccupation measure assesses reported behavioral attempts at weight change (e.g., dieting
and fasting) and also cognitions about weight (e.g., constantly worrying about being or
becoming fat). As a potential illustration, cultural values in Belize might emphasize that the
body is not something that can easily be modified, breaking the link between cognitions and
behavior. Additionally, women might engage in behaviors to change their weight because
they work in the tourism industry catering to Western tourists, without experiencing negative
cognitions or distress about their weight (Anderson-Fye, 2004).

Identified limitations are balanced by several notable strengths. First, the current study
takes advantage of a large diverse community dataset collected from men and women
across all 50 states. Therefore, while comparison groups were selected to represent specific
demographic groups (e.g., males), the individuals within each group nonetheless represent
a diverse cross-section of the United States, increasing confidence in the generalizability
of results to other community-based samples in the United States. Furthermore, the study
examined measurement invariance across five frequently used body image measures across
demographic statuses that have been the focus of comparison in the body image literature. In
doing so, our study was able to provide empirical support for projects that compare scores
in examined body image measures across the aforementioned demographic groups, and to
increase confidence in those studies’ conclusions.

4.3. Conclusions

In summary, results from the current study support strong measurement invariance across
age, gender, sexual orientation, race, and weight status groups for the SATAQ-4, OBCS-
Surveillance subscale, MBSRQ-Appearance Evaluation subscale, MBSRQ-Overweight
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Preoccupation subscale, and BIQLI. Findings suggest that these measures assess the
constructs of interest similarly across multiple demographic groups, providing researchers
with increased confidence in the validity of results from studies which compare scale means
across these groups.
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Highlights

Measurement invariance of commonly used body image scales is largely
unknown.

We tested invariance by age, gender, race, sexual orientation, and weight
status.

Measures tested include Appearance Evaluation and Overweight
Preoccupation.

Additional measures tested included the SATAQ-4, BIQLI, and Body
Surveillance.

Strong (scalar) measurement invariance was supported across measures and
groups.
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Sample Characteristics

Table 1.

Age (years)

Mean (SD)
34.12 (10.71)

Age group
18-35 years
36-55 years
56-65 years
Gender
Male
Female
Sexual orientation
Among males:
Heterosexual
Bisexual
Gay/lesbian
Other
Among females:
Heterosexual
Bisexual
Gay/lesbian
Other
Race
White
Black
Hispanic
Asian
Other
Weight status

Percent (N)

65.3 (7,590)
28.8 (3,341)
5.9 (689)

456 (5,293)
54.4 (6,327)

92.0 (4,869)
3.7 (194)
3.7 (194)
0.7 (36)

85.3 (5,395)
9.5 (598)
3.4 (213)
1.9 (121)

75.2 (8,742)
6.7 (774)
4.0 (470)
6.1 (714)
7.9 (920)

Lowest BMI (“Underweight™) 1.6 (190)
Low BMI (“Normal weight™) 39.0 (4,535)
Medium BMI (“Overweight”)  31.3(3,632)

Highest BMI (“Obese”)

28.1(3,263)

Note. SD = standard deviation; BMI = body mass index
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Confirmatory Factor Analysis Fit Indices for Measures Assessing Body Image Constructs

Model X2 (df) CFl RMSEA (90%CI) SRMR
SATAQ-4 15,364.41 (179) ™ .897 .085 (.084, .087) .051
OBCS-Surveillance 3,727.96 (20) 7" .849 .126 (.123, .130) .061
Respecified OBCS-Surveillance 949.97 (19) 925  .092 (.087,.097) .039
MBSRQ-Appearance Evaluation 1,980.45 (14) " 946 .110(.106, .114) .031
MBSRQ-Overweight Preoccupation 356.90 (2) 968  .124(.113,.135) 031
BIQLI 27,591.96 (152) T .125 (.123, .126) .069
Respecified BIQLI 6,280.86 (147)*** .900  .085(.083,.087) .053

Note. CFl = comparative fit index; RMSEA = root mean square error of approximation; CI = confidence interval; SRMR = standardized root-mean
square residual; SATAQ-4 = Sociocultural Attitudes Towards Appearance Questionnaire-4; OBCS = Objectified Body Consciousness Scale;
MBSRQ = Multidimensional Body-Self Relations Questionnaire; BIQLI = Body Image Quality of Life Inventory. Original models tested in full
sample (V= 11,620); respecified models tested in cross-validation sample (/= 5,810).

*
p<.05,

HoA
p<.01,

Aok

p<.001.
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Measurement Invariance for the Sociocultural Attitudes Towards Appearance Questionnaire-4

Page 25

Invariance 2 RMSEA (90% 2 :
Model X~ (df) CFI cl SRMR Ay (Adf) ACFI  ARMSEA ASRMR Invariance?
Testing invariance by age group: 18-35 years (n = 7,590) vs. 36-55 years (n = 3,341) vs. 56-65 years (n = 689)
) 15,585.36
Configural (537) s .896 '08.%&%84’ .052 - -- -- - Yes
. 15,957.65 .084 (.082, 272.33
Metric (569) Ak .894 085) .053 (32) Aok .002 .001 .001 Yes
16,527.69 .083 (.082, 500.97
Scalar (601) Ak .890 084) .054 (32) Aok .004 .001 .001 Yes
Testing invariance by gender: men (n = 5,293) vs. women (n = 6,327)
. 15,403.71
Configural (358) kA .896 '0§%é884’ .051 - -- -- - Yes
. 15,722.28 .084 (.083, 251.30
Metric (374) Hok ok .894 085) .052 (16) kA .002 .001 .001 Yes
16,864.00 .085 (.084, 1,274.01
Scalar (390) Ak .886 086) .055 (16) Aok .008 .001 .003 Yes
Testing invariance by sexual orientation among men: heterosexual (n = 4,869) vs. bisexual (n = 194) vs. gay (n = 194)
] 9,338.09
Configural (537) ok .864 .09%&;))95, .062 - -- -- - Yes
. 9,486.82 .095 (.093,
Metric (569) ™" 863 096) .063 84.77(32)  .001 .002 .001 Yes
9,643.73 .093 (.091,
Scalar (601) ™ 861 094) 063 64.87(32)""  .002 .002 .000 Yes
Testing invariance by sexual orientation among women. heterosexual (n = 5,395) vs. bisexual (n = 598) vs. lesbian (n = 213)
] 7,609.79
Configural (537) e 917 '08.%&0)78’ .041 - -- -- - Yes
, 7,735.50 078 (.076,
Metric (569) 915 080) 042 5461(32)"" 002 .002 .001 Yes
7,911.33 .077 (.075, 116.68
Scalar (601) ™ 914 078) .042 @) .001 .001 .000 Yes
Testing invariance by race: White (n = 8,742) vs. Black (n = 774) vs. Hispanic (n = 470) vs. Asian (n = 714)
] 15,642.66
Configural (716) ook .897 .0?%&;))87, .051 - -- -- - Yes
. 15,838.79 .086 (.085,
16,247.57 .084 (.083, 250.46
Scalar 812 .893 085) .052 (48) .003 .002 .001 Yes

Testing invariance by weight status: Lowest BM/ (n = 190) vs. Low BMI (n = 4,535) vs. Medium BMI (n = 3,632) vs. High BMI (n = 3,263)
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Invariance X2 (d) CFI RMS%’?‘)(QO% SRMR  Ay?(Adf)  ACFI ARMSEA ASRMR Invariance?
Configural 1(31%5)6*1,% .899 '08.%5(;'70)85’ .053 - -- -- - Yes
Metric 1(366[8%13 895 '@%é‘é“’ 056 (ﬁgﬂ* 004 001 003 Yes
Scalar 1(25’21)3*33 878 @%égm 060 3(;1187)6,;,% 017 004 004 No

Note. CFl = comparative fit index; RMSEA = root mean square error of approximation; Cl = confidence interval; SRMR = standardized root-mean
square residual; BMI = body mass index. Models were tested in full sample (V= 11,620).

*
p<.05,

A
p<.01,

Aok

p<.001.
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Measurement Invariance for the Surveillance subscale of the Objectified Body Consciousness Scale

Table 4.

Page 27

Invariance x(d) CFI RMSEC’I*) (0% SRMR  Ag2(ad)  ACFI ARMSEA ASRMR  Invariance?
Testing invariance by age group: 18-35 years (n = 7,590) vs. 36-55 years (n = 3,341) vs. 56-65 years (n = 689)
Configural 1(5976)1,22 921 '09%5889’ .040 - - - -- Yes
Metric z(fsf’ﬁf a0 OREFE om siepaa 002 08 004 Yes
Scalar 2(;3351)0,;11 908 '05%52'50)79' 052 (211()"5,9* o011 003 008 No
Testing invariance by gender: men (n = 5,293) vs. women (n = 6,327)
Configural l(,f;qeﬁ .924 .09.%)&887, .039 -- -- -- - Yes
Metric 1(4958)8*21 919 '08,%&%83’ .047 106.36 (7) 7" .005 .005 .008 Yes
Scalar 2(;5223;6,;31 sos  OREFEos amasmt o oo 004 No
Testing invariance by sexual orientation among men: heterosexual (n = 4,869) vs. bisexual (n = 194) vs. gay (n = 194)
Configural 857.04 (57) 7 921 '08_%5'5384’ .041 - - - -- Yes
Metric 904.60 (72) % 918 'Oa_%é'%”' 044 416(14)F 003 007 003 Yes
Scalar 955.76 (85) % 914 .o?%é.lo)n, 045 2526(14)% 004 006 001 Yes
Testing invariance by sexual orientation among women. heterosexual (n = 5,395) vs. bisexual (n = 598) vs. lesbian (n = 213)
Configural :Iié)79)6*2§ 923 _0?%5.90)89, .039 -- - - - Yes
Metric 1(’711‘;31;39 21 -08_%5-(%81' 041 11.63(14) 002 009 002 Yes
Scalar 1(825(;1,33 017 '°§%é;%75' 041 423(14* 004 005 000 Yes
Testing invariance by race: White (n = 8,742) vs. Black (n = 774) vs. Hispanic (n = 470) vs. Asian (n = 714)
Configural 1(78 6(;8;31 927 .09%&;))89, .039 - - - -- Yes
Metric 1(;)71)9*'3 o5 BN o5 srosen™ 004 008 006 Yes
Scalar (2112;) T '07_%5(5'20)76' 052 éﬁfi 007 005 007 Yes

Testing invariance by weight status: Lowest BMI (n = 190) vs. Low BMI (n = 4,535) vs. Medium BMI (n = 3,632) vs. High BMI (n = 3,263)

Configural

1,891.41
Ak

(76)

.926

.091 (.087,

094) 040 - -
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Invariance 2 RMSEA (90% 2 :
Model x(df) CFI cn SRMR  Ax?(Adf)  ACFI  ARMSEA ASRMR  Invariance?
. 1,992.10 082 (.079,
Metric 1) 922 085) 042 3924 (21)"" 004 .009 .002 Yes
2,209.64 165.04
Scalar (118) 914 .078(.075,081  .044 (21) " 008 004 002 Yes

Note. CFl = comparative fit index; RMSEA = root mean square error of approximation; Cl = confidence interval; SRMR = standardized root-mean
square residual; BMI = body mass index. Models were tested in full sample (N) 11,620).

*
p<.05,
Ak
p<.01,

HokA

p<.001.
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Table 5.
Measurement Invariance for the Appearance Evaluation Subscale of the Multidimensional Body-Self
Relations Questionnaire
Invariance X2 (df) CFI RMS%T)(%% SRMR  Ay2(Adf)  ACFI ARMSEA ASRMR  Invariance?

Testing invariance by age group. 18-35 years (n = 7,590) vs. 36-55 years (n = 3,341) vs. 56—65 years (n = 689)
Configural 2('4122)5,;22 944 113 (.109, .117) .032 - - - - Yes
Metric 2(53:;7*13 .939  .104 (.100, .107) .034 31.64 (12) ** .005 .009 .002 Yes
Scalar 2(16662)1);12 .931 100 (.097, .103) .038 (2152?35* .008 .004 .004 Yes
Testing invariance by gender: men (n = 5,293) vs. women (n = 6,327)
Configural 1('2887)8,;32 949 107 (.103, .111) .030 - - - -- Yes
Metric 2('3(13)4*23 .945 101 (.097, .104) .035 47.19 (6) el .004 .006 .005 Yes
Scalar 2(f03)7,;1§ 928  .106 (.102, .109) .047 677.94 (6) 7 .017 .005 012 No
Testing invariance by sexual orientation among men: heterosexual (n = 4,869) vs. bisexual (n = 194) vs. gay (n = 194)
Configural 812.42 (42)* 953  .102(.096, .109) .028 - - - - Yes
Metric 883.51 (54)* .950 .094 (.088,.099)  .030 7.11(12) .003 .008 .002 Yes
Scalar 942.76 (94) " 947 .087(082,.092) 031  36.25(12)"** .003 .007 .001 Yes
Testing invariance by sexual orientation among women. heterosexual (n = 5,395) vs. bisexual (n = 598) vs. lesbian (n = 213)
Configural 1(;1122)8,;92 946 .112(.106, .117) .032 - - - -- Yes
Metric 1(5246;2*22 940 104 (.099, .109)  .037 33.71(12) ™ .006 .008 .005 Yes
Scalar 1(;5367)0’;1’2* 935 .098(.093,.102)  .039 62.55 (12) " .005 .006 .002 Yes
Testing invariance by race. White (n = 8,742) vs. Black (n = 774) vs. Hispanic (n = 470) vs. Asian (n = 714)
Configural 1(15867)6,;12 946  .110(.106, .115) .032 -- - -- - Yes
Metric 2(7046;1*21 941 100 (.096,.104)  .036 36.69 (18) ™  .005 .010 .004 Yes
Scalar 2(5227)2453 936 .094(.091,.098)  .041 (1125)335* .005 .006 .005 Yes

Testing invariance by weight status: Lowest BMI (n = 190) vs. Low BMI (n = 4,535) vs. Medium BMI (n = 3,632) vs. High BMI (n = 3,263)

] 2,050.75
Configural (56) [

.935

111(107,.115) 036 -
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Invariance 2 RMSEA (90% 2 :
Model x? (df) CFlI cly SRMR Ax? (Adf) ACFI ARMSEA ASRMR  Invariance?
. 2,354.32 181.18
Metric 74)"* 926 .103(.099,.107)  .050 18) " .009 .008 014 Yes
2,751.92 356.60
Scalar (é 2)* 913 .100(.097,.103)  .062 18) ™ .013 .003 012 No

Note. CFl = comparative fit index; RMSEA = root mean square error of approximation; Cl = confidence interval; SRMR = standardized root-mean
square residual; BMI = body mass index. Models were tested in full sample A= 11,620).

*
p<.05,

HA
p<.01,

Hokk

p<.001.
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Table 6.

Page 31

Measurement Invariance for the Overweight Preoccupation Subscale of the Multidimensional Body-Self

Relations Questionnaire

Invariarice X2 (df) CFI RMSEC'?)(%% SRMR  Ay2(Adf) ACFI ARMSEA ASRMR  Invariance?
Testing invariance by age group. 18-35 years (n = 7,590) vs. 36-55 years (n = 3,341) vs. 56—65 years (n = 689)
Configural 371.54 (6) " 967  .125(.115,.136) .031 - - - -- Yes
Metric 41162 (12)*** 964  .093 (.085,.101) .035 2217 ()"  .003 .032 .004 Yes
Scalar 486.78 (18) ™ .958  .082(.076,.088) .037 65.52 (6) .06 011 .002 Yes
Testing invariance by gender: men (n = 5,293) vs. women (n = 6,327)
Configural 364.18 (4) " 965  .124(.114,.135) .032 - - - -- Yes
Metric 386.08 (7) " .964  .097 (.088,.105) .033 7.14 (3) .001 .027 .001 Yes
Scalar 454.86 (10)* 957  .088(.081,.094) 036  64.46(3) "  .007 009 .003 Yes
Testing invariance by sexual orientation among men: heterosexual (n = 4,869) vs. bisexual (n = 194) vs. gay (n = 194)
Configural 172.88 (6) 7" .963  .126(.110,.143) .030 - - - - Yes
Metric 187.65 (12) ™ .961  .091 (.080, .103) .034 9.27 (6) .002 .035 .004 Yes
Scalar 194.43 (18) 961  .075 (.065, .084) .034 4.86 (6) .000 .016 .000 Yes
Testing invariance by sexual orientation among women. heterosexual (n = 5,395) vs. bisexual (n = 598) vs. lesbian (n = 213)
Configural 211,79 (6) " 964  .129 (.114,.144) .034 - - - -- Yes
Metric 230.08 (12) 962 .094 (.083,.105) .034 2.68 (6) .002 .035 .000 Yes
Scalar 247.12 (18) %960  .078(.070,.087) .036 10.42 (6) .002 .016 .002 Yes
Testing invariance by race. White (n = 8,742) vs. Black (n = 774) vs. Hispanic (n = 470) vs. Asian (n = 714)
Configural 34515 (8) " 967  .126(.114,.137) .031 - - - - Yes
Metric 381.43 (17)™** .964 090 (.082,.097) .035 20.02 (9) .003 .036 .004 Yes
Scalar 439.21 (26)*** 959  .077(.071,.083) .038 49.22 (9)**  .005 .013 .003 Yes
Testing invariance by weight status: Lowest BMI (n = 190) vs. Low BMI (n = 4,535) vs. Medium BMI (n = 3,632) vs. High BMI (n = 3,263)
Configural 45056 (8)* 956  .138(.127,.149) .033 - - - -- Yes
Metric 455.11 (17)** 957  .094(.087,.102) .039 3457 (9)  .001 .044 .006 Yes
1,291.95 939.16
calar ok . . . ) . ko . . . 0
Scal 26) 875 129 (.123, .136) 071 © 082 035 032 N

Note. CFl = comparative fit index; RMSEA = root mean square error of approximation; Cl = confidence interval; SRMR = standardized root-mean

square residual; BMI = body mass index. Models were tested in full sample (N = 11,620).
*
p<.05,

*ok

p<.01,
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Table 7.
Measurement Invariance for the Body Image Quality of Life Inventory
Invariance 2 RMSEA (90% 2 :
Model x° (df) CFI c1 SRMR Ay (Adf) ACFI  ARMSEA ASRMR Invariance?
Testing invariance by age group: 18-35 years (n = 7,590) vs. 36-55 years (n = 3,341) vs. 56-65 years (n = 689)
] 13,381.04
Configural (441) s .894 'O%éi%%’ .057 - -- -- - Yes
. 13,840.12 .085 (.084, 103.02
Metric (477) Ak .890 086) .058 (36) Aok .004 .002 .001 Yes
14,461.85 .084 (.083, 397.18
Scalar (513) Ak .885 085) .058 (36) Aok .005 .001 .000 Yes
Testing invariance by gender: men (n = 5,293) vs. women (n = 6,327)
. 12,751.08
Configural (294) Ak k .896 '@%é‘%&l’ .056 - -- -- - Yes
. 13,136.05 .084 (.083, 112.37
Metric (312) Hkok .893 085) .057 (18) kA .003 .001 .001 Yes
13,791.08 .084 (.083, 596.93
Scalar (330) Ak .888 085) .059 (18) Aok .005 .000 .002 Yes
Testing invariance by sexual orientation among men: heterosexual (n = 4,869) vs. bisexual (n = 194) vs. gay (n = 194)
] 5,964.72
Configural (441) e .904 '08.%53%?)83’ .052 - -- -- - Yes
. 6,201.28 .083 (.081, 111.99
Metric @™ .900 085) .056 @36) .004 .002 .004 Yes
6,369.63
Scalar AN .oggg.;)w, 057 4403(36) .02 001 001 Yes
Testing invariance by sexual orientation among women. heterosexual (n = 5,395) vs. bisexual (n = 598) vs. lesbian (n = 213)
] 9,118.61
Configural (441 ook .883 '09%5'90)96’ .062 - -- -- - Yes
. 9,387.03 .095 (.093,
Metric @™ 880 097) 063 61.35(36)"" 003 .003 .001 Yes
9,710.17 .093 (.091, 160.71
Scalar (513)™* .876 095) .063 @36) .004 .002 .000 Yes
Testing invariance by race: White (n = 8,742) vs. Black (n = 774) vs. Hispanic (n = 470) vs. Asian (n = 714)
] 12,642.96
Configural (588) e .894 .08‘%58)86, .057 - -- -- - Yes
: 13,086.78 .085 (.084,
Metric (642 891 086) 059 gg22(54)"" 003 .003 .002 Yes
13,604.96 .083 (.082, 233.67
Scalar (696) ™ .887 084) .059 (54) .004 .002 .000 Yes

Testing invariance by weight status: Lowest BM/ (n = 190) vs. Low BMI (n = 4,535) vs. Medium BMI (n = 3,632) vs. High BMI (n = 3,263)
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Invariance X2 (d) CFI RMSEC'?)(QO% SRMR  Ay?(Adf)  ACFI ARMSEA ASRMR Invariance?
Configural 1(2;1)%31 .894 .08.%63.8;))85, .058 - -- -- - Yes
Metric 1(24822)%1 890 '@%é%ga 060 (151?'3,9* 004 002 002 Yes
Scalar 1(296:)%35 875 'Oggé'%%' 069 2(‘5%4,;53 015 002 009 No

Note. CFl = comparative fit index; RMSEA = root mean square error of approximation; Cl = confidence interval; SRMR = standardized root-mean
square residual; BMI = body mass index. Models were tested in full sample (V= 11,620).

*
p<.05,

A
p<.01,

Aok

p<.001.
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