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Abstract

Body talk has received increasing research attention in recent years, with accumulating evidence supporting the link
between body talk and eating and body image disturbances. However, research on body talk in China is still rela-
tively scarce and generally focused on fat talk, especially in women, and much remains unknown about muscle

talk and positive body talk for both Chinese women and men. To promote a better understanding of body talk

in the Chinese context, the present study adapted the Body Talk Scale (BTS) into Chinese Mandarin (i.e., C-BTS)

and evaluated the factor structure and psychometric properties of the C-BTS in Chinese adult women and men.

The English version of the BTS was translated into Chinese Mandarin with standard procedures. With 300 Chinese
women (/\/Iage:29.48 years, SD=7.26) and 300 men (/\/Iage:2936 years, SD=6.81), we examined the factor structure
and gender invariance of the C-BTS, as well as internal consistency reliability, test-retest reliability, and construct
validity, including convergent, concurrent, and incremental validity of the C-BTS. The results indicated that, consist-
ent with the development study of the BTS, the C-BTS had three subscales (i.e., Negative Fat Talk, Negative Muscle
Talk, and Positive Body Talk) and good reliability and validity. The findings demonstrate that the C-BTS can be a useful
measure of body talk in both Chinese women and men.
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Plain English summary

The Body Talk Scale (BTS) measures three types of body talk, including negative fat talk, negative muscle talk, and pos-
itive body talk. The present study adapted the English version of the BTS into Chinese Mandarin and examined its
psychometric properties in Chinese adult women and men. Results showed that the BTS had adequate reliability

and validity in Chinese adults and could be used to assess body talk in Chinese women and men.
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etiology of body dissatisfaction and disordered eating/
EDs in China. One important risk factor contributing to
body dissatisfaction, disordered eating, and EDs is body
talk [10, 11], which refers to conversations in which peo-
ple disclose thoughts, emotions, or attitudes about their
bodies [12]. Based on the directions (negative vs. posi-
tive) and body features included in this discourse (body
fat vs. muscle), there are different types of body talk,
specifically negative body talk (i.e., talk about one’s body
in a disparaging way) and positive body talk (talk one’s
body in an accepting and appreciative way [13]). Fur-
thermore, negative body talk can be distinguished as fat
talk or muscle talk, with fat talk focused on conversations
related to body shape/size [14] and muscle talk focused
on conversations related to muscularity [15].

Body talk, body image, and disordered eating

Cumulative evidence suggests that engagement in differ-
ent types of body talk is differently associated with body
image and disordered eating outcomes. Specifically, both
observational and experimental studies show that fat
talk, as the most researched type of body talk, is related
to thinness-oriented body dissatisfaction (e.g., body fat
dissatisfaction and drive for thinness) [16, 17] and thin-
ness-oriented disordered eating (e.g., dietary restraint
and bulimia symptoms) [11, 18] in both women and men
[10, 19]. Negative muscle talk, generally researched in
men, has been found to be closely linked to men’s thin-
ness-oriented body dissatisfaction and thinness-oriented
disordered eating [20, 21], as well as men’s muscularity-
oriented body dissatisfaction (e.g., muscularity dissat-
isfaction and muscle dysmorphia) and expectations of
steroid use [16, 20]. Notably, although social and media
pressures for being muscular have been increasing in
women [22, 23], research evidence on muscle talk in
women is still very limited. However, in the U.S. context,
one recent study showed that muscle talk was closely
related to higher muscularity dissatisfaction in women
[24].

Positive body talk has gained research popularity in
recent years. Related research reported that higher posi-
tive body talk was related to lower body fat dissatisfac-
tion in girls from the U.S. [12] and higher body esteem
in both boys and girls in a large-scale survey from mul-
tiple countries (i.e., Austria, Belgium, Spain, and South
Korea) [25]. Moreover, in a sample of Belgian adoles-
cent boys and girls, positive body talk was found to play
a protective role in relation to lower thin/athletic-ideal
internalization [26]. However, there are mixed findings
on the relation between positive body talk and thinness-
oriented disordered eating. For example, in a sample
of French Canadian adolescent girls, Barbeau and col-
leagues [27] reported a significant positive relationship
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between positive body talk and thinness-oriented disor-
dered eating, but there are also studies that identified a
non-significant relationship between positive body talk
and thinness-oriented disordered eating in both adoles-
cent girls [12] and young adult women [13].

With samples of adult women and men from the U.S.,
Lin and colleagues [24] found that positive body talk in
women was negatively related to women’s body fat dis-
satisfaction but positively associated with women’s mus-
cularity dissatisfaction and body appreciation. However,
positive body talk in men was not related to either body
fat dissatisfaction or muscularity dissatisfaction but was
positively related to body appreciation. Moreover, mul-
tiple linear regression analyses revealed that positive
body talk was uniquely associated with higher thinness-
oriented disordered eating in women and higher muscle
dysmorphia symptoms in men. Taken together, these
mixed findings suggest more research is needed to clarify
the link between positive body talk and eating and body
image disturbances.

Body talk in the Chinese context

In China, research on body talk is still very limited [28].
Nevertheless, there has been preliminary evidence from
both observational [29, 30] and experimental [28] stud-
ies supporting the positive link between body fat talk
and body dissatisfaction in college women and men. Fur-
thermore, there are also studies that explored negative
body talk on social networking sites (SNSs), finding that
negative body talk on SNSs was related to higher body
surveillance, higher body shame, and higher cosmetic
surgery consideration in both Chinese college men and
women [31, 32]. However, prior studies conducted in
China are confined to negative body talk, especially fat
talk in women. Thus, relevant findings cannot be directly
generalized to men. Also, much still remains unknown
about muscle talk and positive body talk for both women
and men in the Chinese context.

Furthermore, considering the perspectives of collectiv-
ism and individualism, East Asians living in societies that
value collectivism orientations (e.g., conform to group
standards and social norms) may be more vulnerable to
other’s opinions of their physical appearance [33] than
people from individualistic cultures. Although not spe-
cific to the Chinese context, Sladek and colleagues [34]
showed with samples from the U.S. that Asian women
had significantly more negative body talk than their
White and Latina peers, and Asian and Latino men had
significantly more fat talk than their White peers. Thus, it
is important to conduct further research on body talk to
better understand the etiology of body image and disor-
dered eating in China.
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Measures of body talk

To date, there are several widely used measures for
assessing body talk, such as the Fat Talk Scale [35], the
Negative Body Talk Scale (NBTS) [36], and the Fat Talk
Questionnaire (FTQ) [37] for assessing women’s nega-
tive body fat talk; the Male Body Talk Scale (MBTS)
[15] for assessing men’s negative body fat and muscle
talk; and the Body Talk Scale (BTS) [24] for assessing
both women’s and men’s negative body fat, negative
muscle talk, and positive body talk. The present study
chose to validate the BTS because the BTS covers three
major types of body talk (i.e., negative fat talk, negative
muscle talk, and positive body talk), it can be adminis-
tered to both women and men, and it has demonstrated
good psychometric properties in both women and men
(e.g., strong internal consistency reliability, test—retest
reliability, and good concurrent validity and incremen-
tal validity) [24].

The present study

Given the scarcity of the literature on body talk, espe-
cially muscle talk and positive body talk in Chinese
adults, the present study adapted the Body Talk Scale
(BTS) into Mandarin Chinese (i.e., C-BTS) and exam-
ined its psychometric properties among adult women
and men. According to the findings of the parent study
regarding the factor structure and psychometric prop-
erties of the BTS [24], as well as previous literature on
the associations between body talk, body image, and
disordered eating [10, 19-21, 28-30], we hypothesized
that: (1) the C-BTS would present three factors (i.e.,
Negative Fat Talk, Negative Muscle Talk, and Positive
Body Talk) in both women and men; (2) the three fac-
tors of the C-BTS would have adequate internal con-
sistency reliability and test-retest reliability in both
women and men; (3) the three factors of the C-BTS
would demonstrate construct validity via significant
relationships with other negative body talk scales, as
well as relevant body image and disordered eating con-
structs (i.e., body fat dissatisfaction, drive for muscular-
ity, body appreciation, functionality appreciation, body
image flexibility, thinness-oriented disordered eating,
and muscularity-oriented disordered eating) in both
women and men; and (4) the C-BTS would demonstrate
incremental validity by describing unique variance in
body image (e.g., body fat dissatisfaction) and disor-
dered eating (e.g., thinness-oriented disordered eating)
constructs, beyond other negative body talk scales and
covariates. In addition, the present study also explored
the measurement invariance of the C-BTS across
women and men. However, since the parent study
did not conduct gender invariance tests, there was no
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basis for us to make a hypothesis for gender invariance;
thus, the measurement invariance of the C-BTS across
women and men was exploratory in nature.

Method

Participants and procedure

The protocol of the project was approved by the Insti-
tutional Review Board of the Chinese University of
Hong Kong, Shenzhen. The project used Credamo
(https://www.credamo.com) to collect data. Credamo
has been demonstrated as a reliable online survey plat-
form [38]. In our online survey, we set a target sample
of 600 participants with 300 men and 300 women. Eli-
gible participants were Chinese and at least 18 years
old. All participants needed to give a digital informed
consent first to access the survey questionnaires. To
ensure data quality, we included a voice recording ques-
tion in the survey which required participants to make
a recording of the phrase “I agree with all contents in
the informed consent and voluntarily participate in the
survey” and upload this recording to be validated by
research assistants. Surveys without a voice record-
ing or with an unclear voice in the recording were
removed. In addition, we also used a “CAPTCHA”
question and two attention checks (e.g., “Please select
‘Strongly Disagree’ for this item”) in the survey. Failure
on the “CAPTCHA” question or either of the two atten-
tion checks would lead to a termination of the survey
by the platform. Participants who completed the survey
with valid responses were paid ¥10.5 (around $1.55). In
addition, to assess the two-week test—retest reliability
of the C-BTS, a second survey which only contained
the C-BTS was re-sent to all participants two weeks
after the first survey. A total of 484 participants (250
women and 234 men) took the second survey and they
were further paid ¥1 (around $0.15).

Finally, 744 participants accessed our survey. After
removing 144 participants who did not complete the sur-
vey with valid responses (e.g., those who did not provide
a clear voice recording or failed the “CAPTCHA” and
attention checks), data from 300 women and 300 men
were successfully collected. Note that Credamo does
not allow users to access data from unpaid participants.
Thus, there were no missing data in the present study. For
women, they had a mean (SD) age of 29.48 (7.26) years
and for men, the mean (SD) age was 29.36 (6.81) years.
Body mass index (BMI), obtained with self-reported
height and weight, had a mean (SD) of 20.32 (2.12) kg/m?
and 22.62 (2.38) kg/m? for women and men, respectively.
Table 1 describes all demographic characteristics of the
sample by gender (i.e., ethnicity, education, monthly
income, profession, marital status, age, and BMI).


https://www.credamo.com
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Table 1 Demographic characteristics

Men
n (%)/M(SD)

Women
n (%)/M(SD)

Demographics

Ethnicity
Han 292(97.3) 295 (98.3)
Minority 8(2.7) 5(1.7)
Education
High school or lower 14 (4.7) 12 (4.0)
College or higher 286 (95.3) 288 (96.0)
Monthly income
< 8000 ¥ 176 (58.7) 148 (49.3)
> 8000 ¥ 124 (41.3) 152 (50.7)
Profession
Students 58(19.3) 59(19.7)
Non-students 242 (80.7) 241 (80.3)
Marital status
Unmarried 109 (36.3) 124 (41.3)
Married 190 (63.3) 175 (58.3)
Divorced 1(0.3) 1(0.3)
Age 29.48 (7.26) 29.36 (6.81)
BMI 20.32(2.12) 2262 (2.38)

M=mean, SD = standard deviation, BMI=body mass index (based on self-
reported height and weight)

Measures
Body talk scale
The Body Talk Scale (BTS) is a 14-item self-report
measure developed by Lin and colleagues [24]. The
instructions for the BTS were: “The items below refer to
statements that people might say about their bodies. How
often have you verbally made comments about your body
such as the ones below?” Furthermore, to ensure that the
BTS measures body “talk’; per the reminders used in the
NBTS [36] and the MBTS [15], in the present study, par-
ticipants were further reminded that researchers were
only interested in what they actually SAY but not what
they THINK. Also, participants were instructed that even
if they might not use these exact words, researchers were
interested in whether they say similar things with the
same meanings. The BTS has three subscales including
the Negative Fat Talk (5 items; e.g., “I need to lose some
weight”), Negative Muscle Talk (5 items; e.g., “I wish I was
more muscular’), and Positive Body Talk (4 items; “I like
the way I look”) subscales. The items of the BTS are rated
on a 6-point scale, from 1 (Never) to 6 (Always — sev-
eral times per day). The subscale scores were calculated
by averaging the scores of items in each subscale. Higher
total scores on the BTS indicate higher levels of negative
and positive body talk.

To obtain the Chinese version of the BTS, the Eng-
lish version of the BTS was first translated into Chinese
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(Mandarin) based on the standard guidelines from cross-
cultural scale adaptation [39, 40]. Specifically, two bilin-
gual Chinese research assistants (Chinese and English)
forward-translated the BTS into Chinese independently.
After a group discussion among the two translators and
a third bilingual translator, the two Chinese translations
were synthesized. Next, back-translation was conducted
independently by two additional bilingual research assis-
tants who had no prior knowledge of the BTS. Then, the
research team, comprising all forward- and back-trans-
lators and two experts in body image, evaluated the for-
ward- and back-translations, which resulted in a pre-final
version. In the next step, 60 Chinese adults (50% men)
were recruited to pilot the understandability of the items
on a 5-point scale, from 1 (Do not understand at all) to 5
(Understanding completely). The mean scores of under-
standabilities in men and women were 4.73 (SD=0.60)
and 4.70 (SD=0.52), respectively, with the mean scores
for all items in both men and women greater than 4. As
such, the pre-final version (i.e., C-BTS) was approved by
the research team without any further revisions, and it
was then used in the subsequent investigation.

Negative body talk for women and men
As in Lin and colleagues [24] and Warnick and col-
leagues [17], we used two gender-specific negative
body talk measures that are available for women and
men. Specifically, the Negative Body Talk Scale (NBTYS)
[36] measures women’s tendency to engage in negative
body talk. The NBTS has 13 items (e.g., “I need to go on
a diet”), which are rated on a seven-point scale from 1
(Never) to 7 (Always). The NBTS has a total score which
incorporates two subscales (i.e.,, body concerns and
body comparisons). A total score is obtained by averag-
ing the responses of all items, and the subscale scores
are obtained by averaging the responses of the items
belonging to each subscale. Higher total scores on the
NBTS indicate higher levels of negative body talk. The
Chinese version of the NBTS showed high internal con-
sistency reliability (¢ = 0.92) and the scores of the NBTS
were closely related to body dissatisfaction in Chinese
college students (r=0.46, p<0.001) [30]. However, as
indicated in Sladek and colleagues [34], item 13 (“You
never have to worry about gaining weight”) may be prob-
lematic (e.g., this item is worded differently than other
items). Thus, following Sladek and colleagues [34], we
removed item 13. In the present sample of women, the
Cronbach’s « values were 0.92, 0.93, and 0.89 for the total
scale, the body concerns subscale, and the body compari-
sons subscale, respectively.

For assessing men’s engagement in negative body talk,
we used the Male Body Talk Scale (MBTS) [15]. The
MBTS has 16 items (e.g., “I want a six-pack’”) which are
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rated on a seven-point scale from 1 (Never) to 7 (Always).
The MBTS has two subscales, the fat talk and muscle talk
subscales. The subscale scores are obtained by averaging
the responses of the items belonging to each subscale.
Higher total scores on the MBTS indicate higher levels of
negative body talk. The MBTS showed good psychomet-
ric properties (e.g., strong internal consistency reliability
and good construct validity) in previous studies [15, 34].
Since there is no Chinese version of the MBTS available,
the research team translated the MBTS using identical
procedures discussed for translating the BTS in the pre-
sent study (see the procedures in Sect. "Body talk scale").
The mean score of understandability was 4.84 (SD=0.42)
for the MBTS. Thus, this version was used in the pre-
sent study without further modifications. In the present
sample of men, CFA for the two-factor structure showed
adequate model fit, with x%(103)=629.35 (p<0.001),
CFI=0.97, TLI=0.97, and SRMR=0.09, and the factor
loadings of the 16 items ranged from 0.73 to 0.94. In the
present sample of men, the Cronbach’s « values were 0.93
and 0.96 for the fat talk subscale and the muscle talk sub-
scale, respectively.

Body fat dissatisfaction

The Body Dissatisfaction subscale of the Eating Disor-
der Inventory (EDI-BD) [41] measures negative attitudes
towards one’s own body weight/shape. The EDI-BD sub-
scale has 9 items (e.g., “I think that my stomach is too
big”), which are rated on a six-point scale ranging from
1 (Never) to 6 (Always). Five items were reverse-coded. A
total score can be calculated by summing the responses
of the items. Higher total scores on the EDI-BD indicate
higher levels of body fat dissatisfaction. The Chinese ver-
sion of the EDI showed good internal consistency reli-
ability and good convergent and discriminant validity in
both clinical and non-clinical Chinese populations [42—
44]. In the present study, the EDI-BD had Cronbach’s «
values of 0.93 and 0.92 for women and men, respectively.

Drive for muscularity for women and men

The Female Muscularity Scale (FMS) [22] measures
drive for muscularity (i.e., the desire to be more muscu-
lar and the behaviors to enhance muscularity) in women.
The FMS includes 10 items (e.g., “I wish I were more
toned”’), which are responded to on a five-point scale
with response options from 1 (Never) to 5 (Always). A
total score can be calculated by averaging the responses
of the items. Higher total scores represent higher levels
of drive for muscularity. The Chinese version of the FMS
showed good reliability (i.e., internal consistency reliabil-
ity) and good validity (i.e., convergent validity and incre-
mental validity) in Chinese women [23]. In the present
sample of women, the FMS had a Cronbach’s o of 0.91.
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The Drive for Muscularity Scale (DMS) [45] measures
drive for muscularity in men. The DMS has 15 items (e.g.,
“I wish that I were more muscular?), which are rated on
a six-point scale from 1 (Always) to 6 (Never). A total
score can be calculated by averaging the reverse-coded
responses of the items. Higher total scores represent
higher levels of drive for muscularity. The Chinese ver-
sion of the DMS showed good internal consistency reli-
ability and good convergent validity in Chinese adult men
[46]. In the present sample of men, the DMS had a Cron-
bach’s a value of 0.90.

Thinness-oriented disordered eating

The 12-item short form of the Eating Disorder Examina-
tion-Questionnaire (EDE-QS) [47] measures maladap-
tive eating patterns driven by the pursuit of thinness.
The EDE-QS contains 12 items (e.g., “Have you been
deliberately trying to limit the amount of food you eat to
influence your weight or shape (Whether or not you have
succeeded)?”) with response options ranging from 0
(0 days/not at all) to 3 (6—7 days/markedly). A total score
can be calculated by summing the responses of the items.
Higher total scores indicate higher levels of thinness-ori-
ented disordered eating. The Chinese version of the EDE-
QS had good psychometric properties (i.e., high internal
consistency reliability and good convergent validity) in
Chinese adults [48]. In the present study, the EDE-QS
had Cronbach’s « values of 0.88 and 0.86 for women and
men, respectively.

Muscularity-oriented disordered eating

The 15-item Muscularity-Oriented Eating Test (MOET)
[49] measures maladaptive eating patterns driven by the
pursuit of muscularity. Items of the MOET (e.g., “I have
continued eating despite feeling full, in attempting to
influence my muscularity”) are rated on a five-point scale
from O (Never true) to 4 (Always true). A total score can
be calculated by averaging the responses of the items.
Higher total scores indicate higher levels of muscular-
ity-oriented disordered eating. The Chinese version of
the MOET showed good psychometric properties (e.g.,
high internal consistency reliability and good convergent
validity) in Chinese adult women and men [46, 50]. In the
present study, the MOET had a Cronbach’s a of 0.90 and
0.91 for women and men, respectively.

Body appreciation

The Body Appreciation Scale-2 (BAS-2) [51] measures
the extent to which individuals accept, respect, and cher-
ish their bodies. The BAS-2 has 10 items (e.g., “I feel good
about my body”), which are rated on a five-point scale
from 1 (Never) to 5 (Always). A total score can be cal-
culated by averaging the responses of the items. Higher
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total scores of the BAS-2 indicate higher levels of body
appreciation. The Chinese version of the BAS-2 showed
good internal consistency reliability and good conver-
gent validity in Chinese adults [52]. In the present study,
the BAS-2 had Cronbach’s a values of 0.92 and 0.90 for
women and men, respectively.

Functionality appreciation

The Functionality Appreciation Scale (FAS) [53] meas-
ures the extent to which individuals appreciate what their
bodies can do. The FAS has 7 items (e.g., “I appreciate my
body for what it is capable of doing”), which are rated on a
five-point scale from 1 (Strongly disagree) to 5 (Strongly
agree). A total score can be calculated by averaging the
responses of the items. Higher total scores on the FAS
indicate higher levels of functionality appreciation. The
Chinese version of the FAS showed sound psychometric
properties (e.g., high internal consistency reliability and
good convergent validity) in Chinese adults [54, 55]. The
FAS had Cronbach’s o values of 0.77 and 0.78 for women
and men in the present study.

Body image flexibility

The 5-item Body Image-Acceptance and Action Ques-
tionnaire (BI-AAQ-5) [56] assesses the extent to which
individuals can accept, but not try to avoid or change,
negative thoughts or feelings about their bodies. The
items of the BI-AAQ-5 (e.g., “Worrying about my weight
makes it difficult for me to live a life that I value’) are
rated on a seven-point scale from 1 (Never true) to 7
(Always true). All items were reverse-coded. A total
score can be calculated by averaging the reverse-coded
responses of the items. Higher total scores indicate
higher levels of body image flexibility. The Chinese ver-
sion of the BI-AAQ-5 showed sound psychometric
properties (e.g., high internal consistency reliability and
adequate convergent validity) in Chinese adults [57]. In
the present study, the BI-AAQ-5 had Cronbach’s a values
of 0.90 and 0.85 for women and men, respectively.

Statistical analysis

Data analyses in the present study were conducted via
the psych [58] and lavaan [59] packages on R version
4.2.0 [60]. Given the prominence of gender differences in
body talk [25, 61, 62], data analyses were conducted sepa-
rately for women and men. As recommended in Swami
and Barron [40], the EFA-to-CFA approach was used to
examine the factor structure of the BTS in the Chinese
context. Specifically, the total sample of women (N =300)
was randomly split into two equal subsamples, one for
exploratory factor analysis (EFA; n=150) and the other
for confirmatory factor analysis (CFA; n=150). Similarly,
the sample of men (N=300) was also split into two equal
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subsamples, one for EFA (n=150) and the other for CFA
(n=150).

For EFA, Oblimin rotation and the ordinary least
squares estimator were used [63]. To determine the num-
ber of factors, parallel analysis was used [64]. Based on
the commonly used participant-to-item ratio of 10:1 for
the minimum sample size for EFA [65], the minimum
number of participants was 140; thus, the current sam-
ple sizes of 150 for EFA for both women and men were
adequate. Moreover, according to the post-hoc results
regarding the factor loadings of EFA (all above 0.40), our
sample sizes of 150 for both women and men were also
adequate [66]. As recommended in Ferguson and Cox
[67], factor loadings of 0.40 are considered adequate,
whereas an item with loadings of 0.40 or higher on two or
more factors is a cross-loading item which may be prob-
lematic and can be deleted.

For CFA, by using an online calculator for estimating
the minimum sample size for structural equation mod-
eling [68], with conditions of a moderate effect size of
0.30, power of 0.80, 3 latent variables, 14 observed vari-
ables, and probability level of 0.05, the recommended
sample size was 119. Thus, the sample sizes of 150 for
CFA for both women and men was adequate. The mean-
and variance-adjusted weighted least squares estimator
(WLSMV) were used for model estimation [69]. To eval-
uate the model fit of CFA, we used comparative fit index
(CFI), Tucker-Lewis Index (TLI), and standardized root
mean square residual (SRMR). Based on Hu and Bentler
[70]: both CFI and TLI greater or equal to 0.95 indicates
a good fit while greater than or equal to 0.90 indicates an
acceptable fit; and SRMR less than or equal to 0.06 indi-
cates a good fit while SRMR less than or equal to 0.08
indicates an acceptable fit. In addition, as reported in Shi
and colleagues [71], because RMSEA tended to reject fit-
ted models for ordinal data, RMSEA was not reported in
the present study. In addition, to examine measurement
invariance across women and men, we conducted the
stepwise measurement invariance tests to evaluate con-
figural, metric, and scalar models [72]. Based on Cheung
and Rensvold [73], CFI<0.010 and SRMR<0.030 indi-
cated measurement invariance.

To evaluate internal consistency reliability of the BTS,
we reported the Cronbach’s « [74] and McDonald’s @
[75] for ordinal data. To evaluate the test-retest reli-
ability of the BTS, we reported the intraclass coefficient
(ICC). For internal consistency reliability, values above
0.70 are adequate [76]. For ICC, values between 0.50
and 0.75 are moderate and values above 0.75 are good
[77]. Finally, Pearson correlations were calculated to
examine the convergent and concurrent validity of the
BTS. Hierarchical regressions were used to evaluate the
incremental validity of the BTS when other measures of
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negative body talk (i.e., the NBTS for women and the
MBTS for men) and covariates (i.e., age and BMI) were
controlled.

Results

Exploratory factor analysis

For women, the results of Kaiser—Meyer—Olkin (KMO)
measure of sampling adequacy (KMO=0.87) and Bar-
tlett’s test of sphericity [x2(91)=1480.79, p<0.001]
suggested the appropriability of these data for EFA.
As shown in Additional file 1: Fig. S1, parallel analysis
(1= 4.86>0.71, A= 2.39>0.45, 3= 1.36>0.33, and 14
= — 0.05<0.24) indicated three factors, which could
account for 73.42% of the total variance. The factor
loadings of EFA on the intended factors ranged from
0.73 to 0.92 (see Table 2).

For men, the results of Kaiser—Meyer—Olkin (KMO)
measure of sampling adequacy (KMO=0.87) and Bar-
tlett’s test of sphericity [x2(91)=1353.50, p<0.001]
also suggested the appropriability for EFA. As shown
in Additional file 1: Fig. S2, parallel analysis (41=
4.84>0.69, A= 1.82>0.43, /3= 1.67>0.34, and /4
=-0.04<0.26) indicated three factors, which could
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loadings of EFA on the intended factors ranged from
0.67 to 0.92 (see Table 2).

Confirmatory factor analysis

For women, results of the CFA showed that the three-fac-
tor structure had adequate model fit, with y %(74) = 199.04
(p<0.001), CFI=0.96, TLI=0.95, and SRMR=0.08.
For men, the CFA results also showed adequate model
fit for the three-factor structure, with x2(74)=149.64
(p<0.001), CFI=0.98, TLI=0.98, and SRMR=0.07. The
factor loadings for women (a range of 0.71-0.97) and
men (a range of 0.75-0.98) are described in Table 3.

Gender invariance and differences

As shown in Table 4, placing constraints subsequently
on configuration, factor loadings and intercepts did
not lead to a worsening of model fit, suggesting that
a scalar invariance across women and men was sup-
ported for the C-BTS. Independent ¢ tests showed that
there was significantly more frequent fat talk in women
(M=3.19, SD=1.15) than men (M=2.78, SD=1.16),
1(598)=4.43 (p<0.001; 4=0.35), and there was sig-
nificantly less frequent muscle talk in women
(M=2.40, SD=1.15) than men (M=3.65 SD=1.10),

account for 71.06% of the total variance. The factor £(598)=13.67 (p<0.001; d=1.11). However, there
were no significant differences between women
Table 2 Factor loadings of the exploratory factor analyses for women and men
Item Women (n=150) Men (n=150)
Negative fat talk  Positive Negative Negative fat talk  Positive Negative
body talk muscle talk bodytalk muscle

talk

1. need to lose some weight 91 -.01 —.04 .92 01 -.13

2.1 feel fat .87 -1 -.08 .90 -.16 -.07

3. My clothes are too tight .79 -.10 -.02 .67 —-.05 06

4.1 should stop eating fattening foods 73 .00 02 81 01 15

5.1 need to exercise more so | can lose some weight .82 07 15 .90 09 08

6.1 wish I was more muscular —-.09 —.14 .92 08 -.07 .82

7.1 wish my body were stronger -.03 04 .89 -.04 -.02 .84

8.1 should eat foods that promote muscle growth 01 -.02 .85 —-.13 —-.05 .85

9.1 need to lift weights more often to build muscle 14 15 .82 16 09 77

10. | like the way | look -.15 .82 -.05 —-.08 .78 -.07

11.1feel good about my body -21 .78 04 01 .89 -.12

12.1am proud of what my body can do -.02 .83 02 —-.05 .78 04

13.1am happy with my eating habits —-.08 .78 -.07 —-.08 .76 —-.06

14.1am satisfied with my exercise habits 23 .85 04 08 .84 16

Inter-factor correlation matrix

Negative fat talk 1 1

Positive body talk -43 1 -.36 1

Negative muscle talk 08 09 1 18 —-.18 1

Factor loadings in bold are loadings greater than .40
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Table 3 Factor loadings of the confirmatory factor analyses for women and men
Item Women (n=150) Men (n=150)
Negative fat talk  Positive Negative Negative fat talk  Positive Negative
body talk muscle talk body talk muscle
talk
1. need to lose some weight 86 98
2.1 feel fat 97 91
3. My clothes are too tight 71 76
4.1should stop eating fattening foods 75 77
5.1 need to exercise more so | can lose some weight .75 84
6. wish | was more muscular 86 92
7.1 wish my body were stronger 85 87
8.1should eat foods that promote muscle growth 84 75
9.1 need to lift weights more often to build muscle 85 75
10.1 like the way I look 88 90
11. I feel good about my body 91 94
12.1am proud of what my body can do 84 76
13.1am happy with my eating habits 81 87
14.1 am satisfied with my exercise habits 74 77
Inter-factor correlation matrix
Negative fat talk 1 1
Positive body talk — 58*%** 1 — 57 1
Negative muscle talk -.03 07 1 —.16* 003 1
*p <.05,***p <.001
Table 4 Measurement invariance across women and men
X2 df CFI TLI SRMR ACFI A SRMR
Women (N=300) 290.58*** 74 0.968 0.961 0.073
Men (N=300) 240.26%** 74 0.981 0.976 0.065
Configural model 528.92%** 148 0.975 0.970 0.069
Metric model 551.42%** 159 0974 0.971 0.071 —-0.001 0.002
Scalar model 661.56%** 212 0971 0.975 0.069 —-0.003 —-0.002
**%p <001

(M=3.50, SD=1.15) and men (M=3.46, SD=1.09) in
terms of the frequency of positive body talk, £(598)=0.45
(p=0.651; d=0.04).

Reliability

For women, the Cronbach’s a values were 0.91, 0.92,
and 0.92 for the Negative Fat Talk, Negative Muscle
Talk, and Positive Body Talk subscales, respectively.
The McDonald’s w values were 0.91, 0.90, and 0.91 for
the Negative Fat Talk, Negative Muscle Talk, and Posi-
tive Body Talk subscales, respectively. Furthermore, the
two-week ICC values were 0.78, 0.85, and 0.80 for the
Negative Fat Talk, Negative Muscle Talk, and Positive

Body Talk subscales, respectively. Thus, all three sub-
scales had good internal consistency reliability and
good test—retest reliability for women.

For men, the Cronbach’s o values were 0.93, 0.89,
and 0.92 for the Negative Fat Talk, Negative Muscle
Talk, and Positive Body Talk subscales, respectively.
The McDonald’s w values were 0.92, 0.88, and 0.90 for
the Negative Fat Talk, Negative Muscle Talk, and Posi-
tive Body Talk subscales, respectively. Furthermore,
the two-week ICC values were 0.79, 0.68, and 0.80 for
the Negative Fat Talk, Negative Muscle Talk, and Posi-
tive Body Talk subscales, respectively. Thus, for men,
all three subscales had good internal consistency reli-
ability, the Negative Fat Talk and Positive Body Talk
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subscales had good test-retest reliability, and the
Negative Muscle Talk scale had moderate test—retest
reliability.

Convergent and concurrent validity

For women, as described in Table 5, the Negative Fat Talk
subscale scores correlated significantly with the NBTS
total scores (r=0.74, p <0.001), suggesting good conver-
gent validity of the Negative Fat Talk subscale. Further-
more, each subscale of the C-BTS also had significant
correlations with corresponding eating and body image
outcomes (e.g., the Negative Fat Talk subscale and body
fat dissatisfaction, r=0.67, p<0.001; the Negative Mus-
cle Talk subscale and drive for muscularity, r=0.66,
p<0.001; and the Positive Body Talk subscale and body
appreciation, r=0.75, p<0.001), suggesting strong con-
current validity of the C-BTS in women.

The correlation patterns in men are described in
Table 6. Specifically, the Negative Fat Talk subscale scores
correlated significantly with the MBTS Fat Talk subscale
scores (r=0.84, p<0.001), suggesting its good conver-
gent validity. The Negative Muscle Talk subscale scores
had a significant correlation with the MBTS Muscle Talk
subscale scores (r=0.77, p<0.001), suggesting its good
convergent validity. Furthermore, like in women, each
subscale of the C-BTS also had significant correlations
with corresponding eating and body image outcomes
(e.g., the Negative Fat Talk subscale and body fat dis-
satisfaction, r=0.72, p<0.001; the Negative Muscle Talk
subscale and drive for muscularity, r=0.79, p <0.001; and
the Positive Body Talk subscale and body appreciation,
r=0.75, p<0.001), suggesting strong concurrent validity
of the C-BTS in men.

Incremental validity
As presented in Additional file 1: Table S1, for women,
when adjusting for covariates (i.e., age and BMI) and the
NBTS scores, hierarchical linear regressions revealed
that except for body image flexibility (AR‘Zz 4 = 0.0L
p=0.054), the C-BTS subscale scores explained addi-
tional, unique variance in all other potential body image
and disordered eating outcomes, namely body fat dissat-
isfaction (ARz 4 = 015, p<0.001), drive for muscularity
(ARfl 4 = 0.40, p<0.001), thinness-oriented disordered
eating (ARi 4 = 0.03, p=0.002), muscularity-oriented
disordered eating (ARidi =0.09, p<0.001), body appreci-
ation (ARfl 4 =027, p< 0.001), and functionality appreci-
ation (ARfm,j = 0.07, p<0.001). These findings suggest the
incremental validity of the C-BTS in women.

For men, the hierarchical linear regressions (Additional
file 1: Table S2) showed that when adjusting for covari-
ates (i.e., age and BMI) and the MBTS scores, the BTS
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subscale scores explained additional, unique variance in
all potential body image and disordered eating outcomes,
including body fat dissatisfaction (AR%, = 0.20,
p<0.001), drive for muscularity (ARZM/‘ = 0.08, p<0.001),
thinness-oriented disordered eating (ARﬁ 4 = 0.06,
p<0.001), muscularity-oriented disordered eating (AR?Z 4

= 0.01, p=0.022), body appreciation (Ade/’ = 0.37,
p<0.001), functionality appreciation (ARidj = 0.12,
p<0.001), and body image flexibility (ARﬁdi = 0.07,

»<0.001). These findings suggest the incremental validity
of the C-BTS in men.

Discussion
The present study adapted a Chinese version of the BTS
(i.e., C-BTS) and evaluated its psychometric properties
in Chinese adult women and men. Results replicated the
three-factor structure of the BTS [24] and further identi-
fied measurement invariance of the three-factor structure
across women and men. Moreover, results also revealed
that the C-BTS had good reliability and validity.
Interestingly, analyses of gender differences in the
scores on the C-BTS showed that women engaged in
more frequent fat talk and less frequent muscle talk than
men, but women and men showed similar frequencies of
positive body talk. These findings on fat talk and muscle
talk converge with evidence indicating gender differences
in socially promoted body ideals in the Chinese context,
with an emphasis of thinness in women and muscular-
ity in men, especially for young Chinese adults [78, 79].
However, the findings are inconsistent with the parent
study conducted in the U.S. which showed no gender
differences in either fat talk or muscle talk and a margin-
ally significant gender difference in positive body talk,
with men engaging in positive body talk more frequently
than women [24]. This inconsistency may be partly due
to cultural differences observed across collectivism and
individualism [25], with China as a highly collectivistic
culture and the U.S. as a highly individualistic culture [80,
81]. Specifically, in a collectivistic culture, Chinese peo-
ple value embeddedness in group relations, conformity
to the group standards, and reliance on social norms to
guide social behaviors, all of which may augment social
pressures on body image and increase body comparisons
for both women and men [82]. Thus, under the influences
of conforming to the socially-promoted body ideals of
thinness for women and muscularity for men, Chinese
women may talk more about body fat, whereas Chinese
men may talk more about muscles. However, regarding
the non-significant gender difference in positive body
talk, to the best of our knowledge, there are no studies on
positive body talk in the Chinese context. Thus, we did
not have any prior expectations (i.e., research questions
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were exploratory in nature) that may help explain this
finding. Though speculative in nature, it may be the case
that because of the aforementioned pressures to con-
form to body image ideals expected of women and men,
positive body talk may be less part of the contemporary
Chinese “zeitgeist” as it is in Western cultures. Contin-
ued research is needed to confirm and explain this non-
significant finding in the Chinese context. Furthermore,
it would also be interesting to explore whether the pat-
terns of gender differences in the BTS subscales can be
replicated in other collectivistic nations (e.g., Japan and
South Korea), findings that may help elucidate the poten-
tial influence of collectivism vs. individualism on gender
differences in body talk.

Regarding the reliability of the C-BTS, the internal con-
sistency coefficients of the three subscales were adequate
(as and ws>0.88 in all analyses) for both women and
men. Good test-retest reliability of the three subscales
(ICC values>0.78) was identified in women. For men,
good test—retest reliability (ICC values >0.79) was iden-
tified for the Negative Fat Talk and Positive Body Talk
subscales, and moderate test—retest reliability (ICC val-
ues=0.68) was identified for the Negative Muscle Talk
subscale. These findings are consistent with the parent
study which also revealed adequate internal consistency
reliability for all subscales, and relatively lower test—retest
reliability for the Negative Muscle Talk subscale than the
other two subscales [24]. In addition, the moderate test—
retest reliability for the Negative Muscle Talk subscale
was also consistent with previous research examining
the test—retest reliability of the Muscle Talk subscale on
the MBTS in men [15]. It should be noted that negative
muscle talk had lower test-retest reliability compared to
other subscales in men, which may be because body talk
for men is likely influenced by contextual factors (e.g.,
body talk is more likely to happen in certain contexts for
men such as at the gym [14, 82]). Thus, these contextual
factors might contribute to the diminished temporal sta-
bility of the Negative Muscle Talk subscale in men as the
present sample of men might not have been in the same
contexts (e.g., at the gym) across the two surveys. Over-
all, these findings indicate the scores on the C-BTS are
reliable and have moderate-to-good temporal stability
when used in Chinese women and men.

Regarding the validity of the C-BTS, similar to the par-
ent study [24], good convergent and concurrent validity
of the C-BTS for both women and men were supported
via significant correlations between the C-BTS subscales
scores and the negative body talk scales as well as meas-
ures of body image and disordered eating. In addition,
also consistent with the parent study [24], good incre-
mental validity of the C-BTS for both women and men
was supported as the C-BTS scores explained unique
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variance in body image and disordered eating outcomes,
beyond existing measures of negative body talk and
covariates. These findings suggest that body talk as meas-
ured by the C-BTS may be uniquely associated with body
image and disordered eating outcomes for both Chi-
nese men and women. Thus, it may be useful to include
body talk to inform prevention and intervention strate-
gies of body image and disordered eating (e.g., the ses-
sion of "Banish Body Talk" in the "Dove Confident Me"
intervention [84]) in Chinese adults, although future
research is needed to validate the temporal relationships
between body talk and body image and disordered eating
outcomes.

Strengths, limitations and future directions

A major strength of the present study includes the intro-
duction of the BTS in a non-Western context with robust
cross-cultural measurement adaption procedures. Fur-
thermore, the present study also used recommended
approaches (e.g., the EFA-to-CFA approach [40]) for
validating body image instruments and comprehensively
assessing the psychometric properties of the C-BTS in
adult Chinese women and men. Strengths aside, there are
limitations and related future directions. First, the adult
samples were recruited online, which might have contrib-
uted to the majority of participants in our sample having
an education level of college or above and/or an average
BMI lower than the average BMI observed in nationally
representative surveys in China (e.g., around 24 kg/m?
[85]). Thus, the sample in the present study might not be
able to fully represent the whole Chinese adult popula-
tion. Second, the findings from non-clinical adults in the
present study may not generalize to Chinese adolescents
and clinical patients (e.g., individuals with eating disor-
ders or body dysmorphia), and further validation of the
C-BTS in these Chinese populations is needed. Relatedly,
considering potential cultural differences in body talk
(e.g., [25]), future studies may also examine the cross-cul-
tural invariance of and differences in the BTS (e.g., China
vs. U.S.).

Conclusion

In summary, the results of the present study support the
three-factor structure and good psychometric properties
of a Chinese adaptation of the BTS in women and men
from China. Our study provides a valuable tool for future
studies to explore the causes and health consequences of
three types of body talk, including fat talk, muscle talk,
and positive body talk in the Chinese context.

Abbreviations
BAS-2 Body Appreciation Scale-2
BI-AAQ-5  The 5-item Body Image-Acceptance and Action Questionnaire



He et al. Journal of Eating Disorders (2023) 11:153

BMI Body Mass Index

BTS Body Talk Scale

C-BTS Chinese version of the Body Talk Scale

CFA Confirmatory factor analyses

C-FAS Chinese version of the Functionality Appreciation Scale

CFI Comparative Fit Index

DMS Drive for Muscularity Scale

EDE-QS 12-ltem Short form of the Eating Disorder Examination

Questionnaire
EDI Eating Disorder Inventory

EDI-BD Body Dissatisfaction subscale of the Eating Disorder Inventory
EDs Eating disorders

EFA Exploratory factor analyses

FAS Functionality Appreciation Scale

FMS Female Muscularity Scale

FTQ Fat Talk Questionnaire

ICC Intraclass coefficient

KMO Kaiser-Meyer—Olkin

MBTS Male Body Talk Scale

MCAR Missing completely at random

MOET Muscularity-oriented eating test

NBTS Negative Body Talk Scale

RMSEA Root mean square error of approximation

SNSs Social networking sites

SRMR Standardized root mean square residual

TLI Tucker-Lewis Index

WLSMV Mean- and variance-adjusted weighted least squares estimator

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540337-023-00884-y.

Additional file 1: Figure S1 Parallel analysis scree plot for women. Figure
S2 Parallel analysis scree plot for men. Table S1 Hierarchical linear regres-
sions using the Chinese-Body Talk Scale to describe unique variance in
body dissatisfaction and disordered eating in women (N=300). Table S2
Hierarchical linear regressions using the Chinese-Body Talk Scale to
describe unique variance in body dissatisfaction and disordered eating in
men (N=300)

Acknowledgements

The research was supported by the Undergraduate Research Awards of the
Chinese University of Hong Kong, Shenzhen, to Yiging Zhao and Yining Lu. The
authors of this paper deeply appreciate the supports.

Author contributions

JH: Conceptualization, supervision, funding acquisition, formal analysis, writ-
ing—original draft, writing—review and editing. YL: Investigation, writing—
original draft, writing—review and editing. WRB: Writing—review and editing.
CT. Writing—review and editing. HZ: Investigation, writing—review and
editing. YZ: Investigation, writing—review and editing. LL, Writing—review
and editing.

Funding
This research was supported by the Presidential Fund of the Chinese Univer-
sity of Hong Kong, Shenzhen, to Jinbo He (Grant No. PF.01.001428).

Availability of data and materials
The data are available from the corresponding author upon reasonable
request.

Declarations

Ethics approval and consent to participate
The ethical approval was obtained from the Institutional Review Board of the
Chinese University of Hong Kong, Shenzhen (No. EF20210908001).

Page 13 of 15

Competing interests
The authors declare that they have no competing interests.

Received: 23 July 2023 Accepted: 6 September 2023
Published online: 11 September 2023

References

1. LiuW, Lin R, Guo CS, Xiong LH, Chen SY, Liu WJ. Prevalence of body dis-
satisfaction and its effects on health-related quality of life among primary
school students in Guangzhou. China BMC Public Health. 2019;19(1):1-8.
https://doi.org/10.1186/512889-019-6519-5.

2. Chen H, Jackson T. Prevalence and sociodemographic correlates of eat-
ing disorder endorsements among adolescents and young adults from
China. Eur Eat Disord Rev. 2008;16(5):375-85. https://doi.org/10.1002/erv.
837.

3. TongJ, Miao S,Wang J, Yang F, Lai H, Zhang C, Zhang Y, Hsu LK. A two-
stage epidemiologic study on prevalence of eating disorders in female
university students in Wuhan. China Soc Psychiatry Psychiatr Epidemiol.
2014;49(3):499-505. https://doi.org/10.1007/500127-013-0694-y.

4. Li SH, Song LT, Twayigira M, Fan TQ, Luo XR, Shen YM. Eating disorders
among middle school students in a Chinese population: prevalence and
associated clinical correlates. J Psychiatr Res. 2022;154:278-85. https://doi.
0rg/10.1016/jjpsychires.2022.07.062.

5. Yao 'S, Zhang R, Thornton LM, Peat CM, Qi B, Du S, Wang H, Zhang B, Bulik
CM. Screen-detected disordered eating and related traits in a large popu-
lation sample of females in mainland China: China Health and Nutrition
Survey. Int J Eat Disord. 2021;54(1):24-35. https://doi.org/10.1002/eat.
23400.

6. WangK, Liang R, Ma ZL, Chen J, Cheung EF, Roalf DR, Gur RC, Chan
RC. Body image attitude among Chinese college students. PsyCh J.
2018;7(1):31-40. https://doi.org/10.1002/pchj.200.

7. WuJ, Lin Z Liu Z, He H, Bai L, Lyu J. Secular trends in the incidence of
eating disorders in China from 1990 to 2017: a joinpoint and age-period-
cohort analysis. Psychol Med. 2022,52(5):946-56. https://doi.org/10.1017/
S0033291720002706.

8. Bucchianeri MM, Neumark-Sztainer D. Body dissatisfaction: an overlooked
public health concern. J Public Ment Health. 2014;13(2):64-9. https://doi.
org/10.1108/JPMH-11-2013-0071.

9. Agras WS.The consequences and costs of the eating disorders. Psychiatr
Clin North Am. 2001;24(2):371-9. https://doi.org/10.1016/50193-953X(05)
70232-X.

10. Mills J, Fuller-Tyszkiewicz M. Fat talk and body image disturbance: a sys-
tematic review and meta-analysis. Psychol Women Q. 2017;41(1):114-29.
https://doi.org/10.1177/0361684316675317.

11. Cruwys T, Leverington CT, Sheldon AM. An experimental investigation of
the consequences and social functions of fat talk in friendship groups. Int
J Eat Disord. 2016;49(1):84-91. https://doi.org/10.1002/eat.22446.

12. Hart E, Chow CM."l just don't want to be fat!”: body talk, body dis-
satisfaction, and eating disorder symptoms in mother—-adolescent girl
dyads. Eat Weight Disord. 2020,25(5):1235-42. https://doi.org/10.1007/
s40519-019-00756-y.

13. Rudiger JA, Winstead BA. Body talk and body-related co-rumination:
associations with body image, eating attitudes, and psychological adjust-
ment. Body Image. 2013;10(4):462-71. https://doi.org/10.1016/jbodyim.
2013.07.010.

14. Salk RH, Engeln-Maddox R.“If you're fat, then I'm humongous!” Frequency,
content, and impact of fat talk among college women. Psychol Women
Q.2011;35(1):18-28. https://doi.org/10.1177/0361684310384107.

15. Sladek MR, Engeln R, Miller SA. Development and validation of the
Male Body Talk Scale: a psychometric investigation. Body Image.
2014;11(3):233-44. https://doi.org/10.1016/jbodyim.2014.02.005.

16. Lin L, Flynn M, Roberge A. Hearing vs. engaging in negative body talk: an
examination of adult men. Eat Disord. 2019;27(6):538-49. https://doi.org/
10.1080/10640266.2018.1560851.

17. Warnick JL, Darling KE, Rancourt D. The association between negative
body talk and body shame on disordered eating symptoms among


https://doi.org/10.1186/s40337-023-00884-y
https://doi.org/10.1186/s40337-023-00884-y
https://doi.org/10.1186/s12889-019-6519-5
https://doi.org/10.1002/erv.837
https://doi.org/10.1002/erv.837
https://doi.org/10.1007/s00127-013-0694-y
https://doi.org/10.1016/j.jpsychires.2022.07.062
https://doi.org/10.1016/j.jpsychires.2022.07.062
https://doi.org/10.1002/eat.23409
https://doi.org/10.1002/eat.23409
https://doi.org/10.1002/pchj.200
https://doi.org/10.1017/S0033291720002706
https://doi.org/10.1017/S0033291720002706
https://doi.org/10.1108/JPMH-11-2013-0071
https://doi.org/10.1108/JPMH-11-2013-0071
https://doi.org/10.1016/S0193-953X(05)70232-X
https://doi.org/10.1016/S0193-953X(05)70232-X
https://doi.org/10.1177/0361684316675317
https://doi.org/10.1002/eat.22446
https://doi.org/10.1007/s40519-019-00756-y
https://doi.org/10.1007/s40519-019-00756-y
https://doi.org/10.1016/j.bodyim.2013.07.010
https://doi.org/10.1016/j.bodyim.2013.07.010
https://doi.org/10.1177/0361684310384107
https://doi.org/10.1016/j.bodyim.2014.02.005
https://doi.org/10.1080/10640266.2018.1560851
https://doi.org/10.1080/10640266.2018.1560851

He et al. Journal of Eating Disorders

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34

35.

36.

(2023) 11:153

college students. Eat Behav. 2022;46:101648. https://doi.org/10.1016/j.
eatbeh.2022.101648.

Tzoneva M, Forney KJ, Keel PK. The influence of gender and age on the
association between "fat-talk” and disordered eating: an examination in
men and women from their 20s to their 50s. Eat Disord. 2015;23(5):439—
54. https://doi.org/10.1080/10640266.2015.1013396.

Shannon A, Mills JS. Correlates, causes, and consequences of fat talk: a
review. Body Image. 2015;15:158-72. https://doi.org/10.1016/j.bodyim.
2015.09.003.

Velkoff EA, Gibler RC, Forrest LN, Smith AR. Indirect effects of negative
body talk on eating, exercise, and expectations about steroids in a sam-
ple of at-risk adult men. Psychol Men Masc. 2019;20(4):594-602. https://
doi.org/10.1037/men0000189.

Ahlich E, Choquette EM, Rancourt D. Body talk, athletic identity, and
eating disorder symptoms in men. Psychol Men Masc. 2019;20(3):347-55.
https://doi.org/10.1037/men0000168.

Rodgers RF, Franko DL, Lovering ME, Luk S, Pernal W, Matsumoto A.
Development and validation of the female muscularity scale. Sex Roles.
2018;78(1-2):18-26. https://doi.org/10.1007/511199-017-0775-6.

Tang C, Barnhart WR, Zhang B, He J. Psychometric properties of the
Chinese version of the Female Muscularity Scale among Chinese young
women. Eat Weight Disord. 2022,27(8):3187-96. https://doi.org/10.1007/
540519-022-01448-w.

Lin L, Flynn M, O'Dell D. Measuring positive and negative body talk in
men and women: the development and validation of the Body Talk Scale.
Body Image. 2021;37:106-16. https://doi.org/10.1016/j.bodyim.2021.01.
013.

Choi J, Chung Y, Lee HE, Prieler M. Gender and cultural differences in the
relationships between self-esteem contingency, body talk, and body
esteem. Children (Basel). 2021;8(11):1009. https://doi.org/10.3390/child
reng8111009.

Rousseau A. Adolescents'selfie-activities and idealized online self-
presentation: an application of the sociocultural model. Body Image.
2021;36:16-26. https://doi.org/10.1016/j.bodyim.2020.10.005.

Barbeau K, Carbonneau N, Pelletier L. Family members and peers'nega-
tive and positive body talk: how they relate to adolescent girls'body talk
and eating disorder attitudes. Body Image. 2022;40:213-24. https://doi.
0rg/10.1016/jbodyim.2021.12.010.

Liu X. The negative effect of body talk on college women’s body image.
J Campus Life Ment Health. 2021,9(3):252-4. https://doi.org/10.19521/j.
cnki.1673-1662.2021.03.017.

Xie X.The effect of female college students'fat talk on body image—a
moderated mediation model. Wuhan: Wuhan Sports University; 2022.
Menggqi P, Zhiyun W. The responses to fat talk and individual body image
and relational outcomes. Psychol China. 2020;2(12):1258-66. https://doi.
0rg/10.35534/pc.0212096.

Wang YH, Wang XC, Yang J, Zeng P, Lei L. Body talk on social network-
ing sites, body surveillance, and body shame among young adults: the
roles of self-compassion and gender. Sex Roles. 2020;82(11-12):731-42.
https://doi.org/10.1007/511199-019-01084-2.

Wang Y, Fardouly J, Vartanian LR, Wang X, Lei L. Body talk on social net-
working sites and cosmetic surgery consideration among Chinese young
adults: a serial mediation model based on objectification theory. Psychol
Women Q. 2022;46(1):99-110. https://doi.org/10.1177/036168432110262
73.

Forbes GB, Jung J. Measures based on sociocultural theory and feminist
theory as predictors of multidimensional measures of body dissat-
isfaction among Korean and US college women. J Soc Clin Psychol.
2008;27(1):70-103. https://doi.org/10.1521/jscp.2008.27.1.70.

Sladek MR, Salk RH, Engeln R. Negative body talk measures for Asian,
Latina(o), and White women and men: measurement equivalence and
associations with ethnic-racial identity. Body Image. 2018;25:66-77.
https://doi.org/10.1016/j.bodyim.2018.02.005.

Clarke PM, Murnen SK, Smolak L. Development and psychometric evalu-
ation of a quantitative measure of “fat talk” Body Image. 2010;7(1):1-7.
https://doi.org/10.1016/j.bodyim.2009.09.006.

Engeln-Maddox R, Salk RH, Miller SA. Assessing women'’s negative
commentary on their own bodies: a psychometric investigation of the
Negative Body Talk Scale. Psychol Women Q. 2012;36(2):162-78. https://
doi.org/10.1177/0361684312441593.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Page 14 of 15

Royal S, Macdonald DE, Dionne MM. Development and validation of the
fat talk questionnaire. Body Image. 2013;10(1):62-9. https://doi.org/10.
1016/j.bodyim.2012.10.003.

Wang L, Nelson LD, Gao RY, Jung M, Hung IW. Validating a new tool for
social scientists to collect data. In: The society for judgment and decision
making, San Diego, United States, November 10-13 2022.

Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the
process of cross-cultural adaptation of self-report measures. Spine (Phila
Pa 1976). 2000;25(24):3186-91. https://doi.org/10.1097/00007632-20001
2150-00014.

Swami'V, Barron D. Translation and validation of body image instruments:
challenges, good practice guidelines, and reporting recommendations
for test adaptation. Body Image. 2019;31:204-20. https://doi.org/10.
1016/j.bodyim.2018.08.014.

Garner DM, Olmstead MP, Polivy J. Development and validation of a
multidimensional eating disorder inventory for Anorexia—-Nervosa and
Bulimia. Int J Eat Disord. 1983;2(2):15-34. https://doi.org/10.1002/1098-
108x(198321)2:2%3c15::Aid-Eat2260020203%3e3.0.C0;2-6.

Lee S, Lee AM, Leung T, Yu H. Psychometric properties of the eating
disorders inventory (EDI-1) in a nonclinical Chinese population in Hong
Kong. Int J Eat Disord. 1997,21(2):187-94. https://doi.org/10.1002/(sici)
1098-108x(199703)21:2%3c187::aid-eat10%3e3.0.co;2-#.

Lee S, Lee AM, Leung T. Cross-cultural validity of the eating disorder
inventory: a study of Chinese patients with eating disorders in Hong
Kong. Int J Eat Disord. 1998;23(2):177-88. https://doi.org/10.1002/(sici)
1098-108x(199803)23:2%3c177:aid-eat8%3e3.0.co;2-h.

Tseng MC, Yao G, Hu FC, Chen KY, Fang D. Psychometric properties of the
eating disorder inventory in clinical and nonclinical populations in Tai-
wan. Assessment. 2014;21(1):50-9. https://doi.org/10.1177/1073191111
428761.

McCreary DR, Sasse DK, Saucier DM, Dorsch KD. Measuring the drive for
muscularity: factorial validity of the drive for muscularity scale in men
and women. Psychol Men Masc. 2004;5(1):49-58. https://doi.org/10.1037/
1524-9220.5.1.49.

He J, Murray S, Compte EJ, Song J, Nagata JM. The muscularity-oriented
eating test, drive for muscularity scale, and muscle dysmorphic disorder
inventory among Chinese men: confirmatory factor analyses. Int J Envi-
ron Res Public Health. 2021;18(21):11690. https://doi.org/10.3390/ijerp
h182111690.

Gideon N, Hawkes N, Mond J, Saunders R, Tchanturia K, Serpell L. Devel-
opment and psychometric validation of the EDE-QS, a 12 item short form
of the eating disorder examination questionnaire (EDE-Q). PLOS ONE.
2016;11(5):e0152744. https://doi.org/10.1371/journal.pone.0152744.

He J, Sun S, Fan X. Validation of the 12-item short form of the eating
disorder examination questionnaire in the Chinese context: confirmatory
factor analysis and Rasch analysis. Eat Weight Disord. 2021;26(1):201-9.
https://doi.org/10.1007/540519-019-00840-3.

Murray SB, Brown TA, Blashill AJ, Compte EJ, Lavender JM, Mitchison

D, Mond JM, Keel PK, Nagata JM. The development and validation of

the muscularity-oriented eating test: a novel measure of muscularity-
oriented disordered eating. Int J Eat Disord. 2019;52(12):1389-98. https://
doi.org/10.1002/eat.23144.

He JB, Cui TX, Barnhart WR, Cui SQ, Xu YN, Compte EJ, Murray SB, Nagata
JM. Validation of the muscularity-oriented eating test in adult women in
China. Int J Eat Disord. 2023;56(6):1207-18. https://doi.org/10.1002/eat.
23927.

Tylka TL, Wood-Barcalow NL. The Body Appreciation Scale-2: item refine-
ment and psychometric evaluation. Body Image. 2015;12:53-67. https://
doi.org/10.1016/j.bodyim.2014.09.006.

Swami V, Ng SK, Barron D. Translation and psychometric evaluation of a
Standard Chinese version of the Body Appreciation Scale-2. Body Image.
2016;18:23-6. https://doi.org/10.1016/j.bodyim.2016.04.005.

Alleva JM, Tylka TL, Kroon Van Diest AM. The Functionality Appreciation
Scale (FAS): development and psychometric evaluation in U.S. com-
munity women and men. Body Image. 2017;23:28-44. https://doi.org/10.
1016/j.bodyim.2017.07.008.

Wang J, Shaw A, Jackson T. Validation of the Body Acceptance by Others
Scale-2 (BAOS-2) and assessment of its associations with prospective
changes in body image among young adults in China. Body Image.
2022;43:112-24. https://doi.org/10.1016/j.bodyim.2022.08.017.


https://doi.org/10.1016/j.eatbeh.2022.101648
https://doi.org/10.1016/j.eatbeh.2022.101648
https://doi.org/10.1080/10640266.2015.1013396
https://doi.org/10.1016/j.bodyim.2015.09.003
https://doi.org/10.1016/j.bodyim.2015.09.003
https://doi.org/10.1037/men0000189
https://doi.org/10.1037/men0000189
https://doi.org/10.1037/men0000168
https://doi.org/10.1007/s11199-017-0775-6
https://doi.org/10.1007/s40519-022-01448-w
https://doi.org/10.1007/s40519-022-01448-w
https://doi.org/10.1016/j.bodyim.2021.01.013
https://doi.org/10.1016/j.bodyim.2021.01.013
https://doi.org/10.3390/children8111009
https://doi.org/10.3390/children8111009
https://doi.org/10.1016/j.bodyim.2020.10.005
https://doi.org/10.1016/j.bodyim.2021.12.010
https://doi.org/10.1016/j.bodyim.2021.12.010
https://doi.org/10.19521/j.cnki.1673-1662.2021.03.017
https://doi.org/10.19521/j.cnki.1673-1662.2021.03.017
https://doi.org/10.35534/pc.0212096
https://doi.org/10.35534/pc.0212096
https://doi.org/10.1007/s11199-019-01084-2
https://doi.org/10.1177/03616843211026273
https://doi.org/10.1177/03616843211026273
https://doi.org/10.1521/jscp.2008.27.1.70
https://doi.org/10.1016/j.bodyim.2018.02.005
https://doi.org/10.1016/j.bodyim.2009.09.006
https://doi.org/10.1177/0361684312441593
https://doi.org/10.1177/0361684312441593
https://doi.org/10.1016/j.bodyim.2012.10.003
https://doi.org/10.1016/j.bodyim.2012.10.003
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1016/j.bodyim.2018.08.014
https://doi.org/10.1016/j.bodyim.2018.08.014
https://doi.org/10.1002/1098-108x(198321)2:2%3c15::Aid-Eat2260020203%3e3.0.Co;2-6
https://doi.org/10.1002/1098-108x(198321)2:2%3c15::Aid-Eat2260020203%3e3.0.Co;2-6
https://doi.org/10.1002/(sici)1098-108x(199703)21:2%3c187::aid-eat10%3e3.0.co;2-#
https://doi.org/10.1002/(sici)1098-108x(199703)21:2%3c187::aid-eat10%3e3.0.co;2-#
https://doi.org/10.1002/(sici)1098-108x(199803)23:2%3c177::aid-eat8%3e3.0.co;2-h
https://doi.org/10.1002/(sici)1098-108x(199803)23:2%3c177::aid-eat8%3e3.0.co;2-h
https://doi.org/10.1177/1073191111428761
https://doi.org/10.1177/1073191111428761
https://doi.org/10.1037/1524-9220.5.1.49
https://doi.org/10.1037/1524-9220.5.1.49
https://doi.org/10.3390/ijerph182111690
https://doi.org/10.3390/ijerph182111690
https://doi.org/10.1371/journal.pone.0152744
https://doi.org/10.1007/s40519-019-00840-3
https://doi.org/10.1002/eat.23144
https://doi.org/10.1002/eat.23144
https://doi.org/10.1002/eat.23927
https://doi.org/10.1002/eat.23927
https://doi.org/10.1016/j.bodyim.2014.09.006
https://doi.org/10.1016/j.bodyim.2014.09.006
https://doi.org/10.1016/j.bodyim.2016.04.005
https://doi.org/10.1016/j.bodyim.2017.07.008
https://doi.org/10.1016/j.bodyim.2017.07.008
https://doi.org/10.1016/j.bodyim.2022.08.017

He et al. Journal of Eating Disorders (2023) 11:153

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71

72.

73.

74.

75.

76.

77.

He J, Cui T, Barnhart WR, Chen G. The Chinese version of the Functionality
Appreciation Scale: Psychometric properties and measurement invari-
ance across gender and age. J Eat Disord. 2023;11(1):99. https://doi.org/
10.1186/540337-023-00826-8.

Basarkod G, Sahdra B, Ciarrochi J. Body image-acceptance and action
questionnaire-5: an abbreviation using genetic algorithms. Behav Ther.
2018;49(3):388-402. https://doi.org/10.1016/j.beth.2017.09.006.

He J, Cai Z, Chen X, Lu T, Fan X. Validation of the Chinese version of the
body image acceptance and action questionnaire and the mediating role
of body image flexibility in the relationship between body dissatisfaction
and psychological distress. Behav Ther. 2021;52(3):539-51. https://doi.
0rg/10.1016/j.beth.2020.07.003.

Revelle W. How to: use the psych package for factor analysis and data
reduction. Evanston: Northwestern University, Department of Psychol-
ogy; 2020.

Rosseel Y. lavaan: an R package for structural equation modeling. J Stat
Softw. 2012;48(2):1-36. https://doi.org/10.18637/jss.v048.i02.

R Core Team. R: a language and environment for statistical computing.
Foundation for Statistical Computing, Vienna; 2022.

Martz DM, Petroff AB, Curtin L, Bazzini DG. Gender differences in fat talk
among American adults: results from the psychology of size survey. Sex
Roles. 2009;61(1-2):34-41. https://doi.org/10.1007/511199-009-9587-7.
Strandbu A, Kvalem IL. Body talk and body ideals among adolescent boys
and girls: a mixed-gender focus group study. Youth Soc. 2014;46(5):623—
41. https://doi.org/10.1177/0044118x12445177.

Lee CT, Zhang G, Edwards MC. Ordinary least squares estimation of
parameters in exploratory factor analysis with ordinal data. Multivar
Behav Res. 2012;47(2):314-39. https://doi.org/10.1080/00273171.2012.
658340.

Cokluk O, Kocak D. Using Horn's parallel analysis method in exploratory
factor analysis for determining the number of factors. Educ Sci Theory
Pract. 2016;16(2):537-51. https://doi.org/10.12738/estp.2016.2.0328.
Nunnally JC. Psychometric theory. 2nd ed. New York: McGraw Hill Book
Company; 1978.

Worthington RL, Whittaker TA. Scale development research: a content
analysis and recommendations for best practices. Couns Psychol.
2006;34(6):806-38. https://doi.org/10.1177/0011000006288127.
Ferguson E, Cox T. Exploratory factor analysis: a users’guide. Int J Sel
Assess. 1993;1(2):84-94. https://doi.org/10.1111/j.1468-2389.1993.tb000
92.Xx.

Soper DS (2023) A-priori sample size calculator for multiple regression
[Software] https://www.danielsoper.com/statcalc.

Li CH. Confirmatory factor analysis with ordinal data: comparing robust
maximum likelihood and diagonally weighted least squares. Behav Res
Methods. 2016;48(3):936-49. https://doi.org/10.3758/513428-015-0619-7.
Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equ Model A
Multidiscip J. 1999,6(1):1-55. https://doi.org/10.1080/107055199095401
18.

Shi D, Maydeu-Olivares A, Rosseel Y. Assessing fit in ordinal factor analysis
models: SRMR vs RMSEA. Struct Equ Model. 2019;27(1):1-15. https://doi.
org/10.1080/10705511.2019.1611434.

Van De Schoot R, Schmidt P, De Beuckelaer A, Lek K, Zondervan-Zwijnen-
burg M. Editorial: measurement invariance. Front Psychol. 2015;6:1064.
https://doi.org/10.3389/fpsyg.2015.01064.

Cheung GW, Rensvold RB. Evaluating goodness-of-fit indexes for testing
measurement invariance. Struct Equ Model. 2002;9(2):233-55. https://doi.
0rg/10.1207/5153280075em0902_5.

Gadermann AM, Guhn M, Zumbo BD. Estimating ordinal reliability for
Likert-type and ordinal item response data: a conceptual, empirical, and
practical guide. Pract Assess Res Eval. 2012;17(1):3.

Flora DB. Your coefficient alpha is probably wrong, but which coefficient
omega is right? A tutorial on using R to obtain better reliability estimates.
Adv Methods Pract Psychol Sci. 2020;3(4):484-501.

Hair J, Anderson R, Babin B, Black W. Multivariate data analysis: a global
perspective, vol. 7. Upper Saddle River: Pearson; 2010.

Koo TK, Li MY. A Guideline of selecting and reporting intraclass correla-
tion coefficients for reliability research. J Chiropr Med. 2016;15(2):155-63.
https://doi.org/10.1016/j.jcm.2016.02.012.

Page 15 of 15

78. Han CY, Lei X, Yan PJ, Li XQ, Morrison ER. Age differences in preferences
for body physique. Pers Individ Dif. 2021;181:111033. https://doi.org/10.
1016/j.paid.2021.111033.

79. Wu HX, Ching BH-H, He CC, Li Y."Thinness is beauty”: predictors of anti-fat
attitudes among young Chinese women. Curr Psychol. 2021;42:6834-45.
https://doi.org/10.1007/512144-021-02021-x.

80. Forbes G, Zhang X, Doroszewicz K, Haas K. Relationships between individ-
ualism-collectivism, gender, and direct or indirect aggression: a study in
China, Poland, and the US. Aggress Behav. 2009;35(1):24-30. https://doi.
0rg/10.1002/ab.20292.

81. Zha P, Walezyk JJ, Griffith-Ross DA, Tobacyk JJ, Walczyk DF. The impact
of culture and individualism-collectivism on the creative poten-
tial and achievement of American and Chinese adults. Creat Res J.
2006;18(3):355-66. https://doi.org/10.1207/515326934crj1803_10.

82. JacksonT, Chen H. Features of objectified body consciousness and
sociocultural perspectives as risk factors for disordered eating among
late-adolescent women and men. J Couns Psychol. 2015;62(4):741-52.
https://doi.org/10.1037/cou0000096.

83. Engeln R, Sladek MR, Waldron H. Body talk among college men: content,
correlates, and effects. Body Image. 2013;10(3):300-8. https://doi.org/10.
1016/j.bodyim.2013.02.001.

84. Diedrichs PC, Atkinson MJ, Garbett KM, Leckie G. Evaluating the “dove
confident me”five-session body image intervention delivered by
teachers in schools: a cluster randomized controlled effectiveness trial. J
Adolesc Health. 2021;68(2):331-41. https://doi.org/10.1016/jjadohealth.
2020.10.001.

85. Wang L, Zhou B, Zhao Z, Yang L, Zhang M, Jiang Y, LiY, Zhou M, Wang L,
Huang Z, Zhang X, Zhao L, Yu D, Li C, Ezzati M, Chen Z, Wu J, Ding G, Li
X. Body-mass index and obesity in urban and rural China: findings from
consecutive nationally representative surveys during 2004-18. Lancet.
2021;398(10294):53-63. https://doi.org/10.1016/50140-6736(21)00798-4.

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

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1186/s40337-023-00826-8
https://doi.org/10.1186/s40337-023-00826-8
https://doi.org/10.1016/j.beth.2017.09.006
https://doi.org/10.1016/j.beth.2020.07.003
https://doi.org/10.1016/j.beth.2020.07.003
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.1007/s11199-009-9587-7
https://doi.org/10.1177/0044118x12445177
https://doi.org/10.1080/00273171.2012.658340
https://doi.org/10.1080/00273171.2012.658340
https://doi.org/10.12738/estp.2016.2.0328
https://doi.org/10.1177/0011000006288127
https://doi.org/10.1111/j.1468-2389.1993.tb00092.x
https://doi.org/10.1111/j.1468-2389.1993.tb00092.x
https://www.danielsoper.com/statcalc
https://doi.org/10.3758/s13428-015-0619-7
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705511.2019.1611434
https://doi.org/10.1080/10705511.2019.1611434
https://doi.org/10.3389/fpsyg.2015.01064
https://doi.org/10.1207/S15328007sem0902_5
https://doi.org/10.1207/S15328007sem0902_5
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.paid.2021.111033
https://doi.org/10.1016/j.paid.2021.111033
https://doi.org/10.1007/s12144-021-02021-x
https://doi.org/10.1002/ab.20292
https://doi.org/10.1002/ab.20292
https://doi.org/10.1207/s15326934crj1803_10
https://doi.org/10.1037/cou0000096
https://doi.org/10.1016/j.bodyim.2013.02.001
https://doi.org/10.1016/j.bodyim.2013.02.001
https://doi.org/10.1016/j.jadohealth.2020.10.001
https://doi.org/10.1016/j.jadohealth.2020.10.001
https://doi.org/10.1016/S0140-6736(21)00798-4

	Translation and validation of a Chinese version of the body talk scale for women and men
	Abstract 
	Introduction
	Body talk, body image, and disordered eating
	Body talk in the Chinese context
	Measures of body talk
	The present study

	Method
	Participants and procedure
	Measures
	Body talk scale
	Negative body talk for women and men
	Body fat dissatisfaction
	Drive for muscularity for women and men
	Thinness-oriented disordered eating
	Muscularity‐oriented disordered eating
	Body appreciation
	Functionality appreciation
	Body image flexibility

	Statistical analysis

	Results
	Exploratory factor analysis
	Confirmatory factor analysis
	Gender invariance and differences
	Reliability
	Convergent and concurrent validity
	Incremental validity

	Discussion
	Strengths, limitations and future directions

	Conclusion
	Anchor 31
	Acknowledgements
	References


