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a b s t r a c t

The present study developed the Muscularity Bias Internalization Scale (MBIS), a measure of muscularity 
bias internalization, which assesses the extent to which an individual endorses muscularity-based ste-
reotypes and engages in negative self-evaluations due to muscularity. In Study 1, a pool of candidate items 
was developed. By using exploratory factor analysis (EFA) on a sample of 300 Chinese adult men (Mage = 
29.98 years, SD = 7.81), 14 items from the item pool were retained. The 14-item MBIS contained three 
factors. In Study 2, a second sample of 300 Chinese adult men (Mage = 29.50 years, SD = 7.50) was used to 
confirm the factor structure of the MBIS, as well as to examine its reliability and validity. Confirmatory 
factor analysis (CFA) further confirmed the three-factor structure of the MBIS with a good model fit. The 
MBIS showed high internal consistency reliability and high two-week test-retest reliability. The MBIS also 
showed good construct validity with measures of drive for muscularity, muscularity-oriented disordered 
eating, and muscle dysmorphia symptoms. The newly developed MBIS may help understand the role of 
muscularity bias internalization in the development and maintenance of muscularity-oriented body image 
and muscularity-oriented disordered eating.

© 2022 Elsevier Ltd. All rights reserved. 

1. Introduction

Internalized bias is characterized by the “three A’s” of self- 
stigma: awareness, agreement, and application. These three com-
ponents of self-stigma reflect an individual’s awareness and agree-
ment with negative societal stereotypes (e.g., blame and 
incompetence) and the application of these stereotypes to oneself 
(Corrigan et al., 2009). To date, increasing research attention has 
been placed upon weight-related internalized bias (or weight bias 
internalization) which is defined as the endorsement of weight- 
based stereotypes and negative self-evaluations due to body weight 
(Durso & Latner, 2008). Ample evidence has documented close re-
lationships between weight bias internalization and a variety of 
negative physical and mental health consequences (Kahan & Puhl, 
2017; Levy et al., 2021; Pearl, 2018; Pearl & Puhl, 2018), especially 

thinness-oriented body image dissatisfaction and thinness-oriented 
disordered eating (e.g., Durso et al., 2012; Hübner et al., 2016; 
Pullmer et al., 2021; Purton et al., 2019; Soulliard et al., 2021).

As the core characteristic of weight bias internalization is self- 
devaluation due to one’s weight (Durso & Latner, 2008), previous 
studies on the associations between weight bias internalization and 
body image disturbances and/or disordered eating were focused on 
thinness-oriented body image dissatisfaction and/or disordered 
eating (e.g., drive for thinness, body weight dissatisfaction, and 
dietary restraint; Burnette & Mazzeo, 2020; Durso et al., 2012; 
Marshall et al., 2020). Thinness-oriented body image dissatisfaction 
and/or disordered eating are important to research as they are clo-
sely linked to the development and maintenance of thinness-or-
iented eating disorders (e.g., Anorexia Nervosa; American Psychiatric 
Association, 2013).

With socially promoted body ideals becoming increasingly 
muscular, muscularity concerns are growing in both men and 
women (Eisenberg et al., 2012; Grammas & Schwartz, 2009; Murray 
et al., 2017; Rodgers et al., 2018). Accumulating evidence suggests 
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that muscularity-oriented body image and/or disordered eating are 
constructs that need to be further explored (Cooper et al., 2020; 
Lavender et al., 2017; Murray et al., 2019; Murray et al., 2016), 
especially among men. Muscularity concerns in men are related to 
muscularity-oriented disordered eating (Glazer et al., 2021; 
Lavender et al., 2017; Murray et al., 2016) and muscle dysmorphia 
(Klimek et al., 2018; Murray et al., 2010). Specifically, muscularity 
concerns in men involve leanness and muscularity (Murray et al., 
2016). However, a muscular and lean body, as the socially defined 
ideal body for men, is extraordinarily difficult to attain; thus, men 
who internalize muscular ideals are more likely to have muscularity- 
oriented disordered eating (de Carvalho et al., 2022). Nevertheless, 
there is a paucity of research on the key predictors and determinants 
of muscularity-oriented body image and muscularity-oriented dis-
ordered eating (e.g., Galli et al., 2015; Nagata et al., 2019), a stark 
disparity in the research literature compared to the wealth of evi-
dence available on thinness-oriented body image and disordered 
eating.

In line with the definition of weight bias internalization in 
Durso and Latner (2008), muscularity bias internalization includes 
beliefs in muscularity-based stereotypes and negative self-eva-
luations due to one’s muscularity, and it occurs when an in-
dividual is aware of such negative muscularity-based stereotypes 
and applies these stereotypes to themselves. Muscularity bias 
internalization as defined and investigated in the present study is 
hypothesized to be a different construct from drive for muscu-
larity. Specifically, drive for muscularity includes an individual’s 
attitudes and behaviors that reflect his/her desire to obtain a 
muscular body (McCreary & Sasse, 2000), whereas muscularity 
bias internalization is more about individuals’ beliefs in muscle- 
based stereotypes and negative self-evaluations due to one’s 
muscle mass. Thus, muscularity bias internalization is mostly re-
flected by beliefs, while drive for muscularity is mostly reflected 
by attitudes and behaviors. According to the Theory of Reasoned 
Action and Theory of Planned Behavior (Madden et al., 1992; 
Montano & Kasprzyk, 2015), which provides a framework for 
understanding the relations between beliefs, attitudes, and be-
haviors, a person’s beliefs shape his or her attitudes towards a 
behavior. This, in turn, predicts whether the person may perform 
the behavior. For example, when a person holds a belief related to 
muscularity bias internalization (e.g., ‘My life would be better if 
my muscles were more toned’), the person may be more likely to 
have a negative attitude about his or her current muscularity, 
which may lead to the person engaging in behaviors aimed at 
increasing muscularity. Thus, in the present study, muscularity 
bias internalization was proposed to be a precursor of drive for 
muscularity, and individuals endorsing high muscularity bias in-
ternalization were expected to endorse high drive for muscularity.

Furthermore, similar to how weight bias internalization is re-
lated to thin-ideal internalization, the construct of muscularity 
bias internalization proposed in the current study may be related 
to muscular-ideal internalization (i.e., the degree to which an in-
dividual accepts the cultural ideal that muscularity is the standard 
of attractiveness and aspires to achieve this standard; Thompson 
& Heinberg, 1999). However, muscularity bias internalization is 
contextualized in the framework of self-stigma which includes 
more than acceptance of social stereotypes and further extends to 
self-devaluating applications (Corrigan et al., 2009). For example, 
an individual who applies muscular ideals in a self-devaluating 
way may think that “because I am not muscular enough, I feel 
worthless.” An individual with muscular-ideal internalization, on 
the other hand, may believe being muscular is important for him/ 
herself, but may or may not apply these muscular-ideal related 
social stereotypes in a self-devaluating way. In other words, 
muscular-ideal internalization can be considered in the awareness 
and agreement stages of muscularity bias internalization. The 

construct of muscular-ideal internalization is most commonly 
measured by the Sociocultural Attitudes Towards Appearance 
Questionnaire‐4–Revised (SATAQ‐4R; Schaefer et al., 2017), which 
focuses on internalization of muscular ideals. Specifically, the 
SATAQ-4R has four items that measure muscular-ideal inter-
nalization for adults, with a specific focus on acceptance of mus-
cular-ideals (e.g., ‘It is important for me to look muscular’ and ‘I 
think a lot about looking muscular’). Thus, as proposed in the 
present study, the construct of muscular ideal internalization may 
belong to the initial stages of muscularity bias internalization.

Given the prevalence of muscularity concerns in both youth and 
adults (Eisenberg et al., 2012; Murray et al., 2017; Raevuori et al., 
2006; Schneider et al., 2017), it is critical for future research on 
muscularity-oriented body image and disordered eating to develop a 
specific assessment instrument focusing on muscularity bias inter-
nalization as a theoretically significant determinant of muscularity- 
oriented body image and disordered eating. Moreover, even though 
muscularity concerns are mainly researched in Western societies 
(Edwards et al., 2014; He, Murray, et al., 2021; Sai et al., 2020), 
muscularity concerns might be prevalent globally, including in 
China. Available evidence from China shows that similar to their 
Western counterparts, a considerable proportion of Chinese adult 
men may be dissatisfied with their muscles (e.g., 75 ∼ 77% in a 
sample of Chinese college men from Hong Kong; Jung et al., 2010), 
and the psychosocial correlates of muscle dissatisfaction identified 
in Western studies have also been confirmed in Chinese adult men 
(Yeung et al., 2021).

Therefore, in the following two studies, we sought to develop and 
investigate the psychometric properties of a measure of muscularity 
bias internalization—the Muscularity Bias Internalization Scale 
(MBIS)—in Chinese adult men. We hypothesized that the MBIS 
would be a reliable and valid measure of muscularity bias inter-
nalization. Specifically, we predicted that the MBIS would have 
adequate internal consistency reliability and test-retest-reliability. 
Further, we predicted that the MBIS would have adequate construct 
validity via significant associations with muscularity-oriented body 
image and muscularity-oriented disordered eating, including drive 
for muscularity, muscle dysmorphia symptoms, and muscularity- 
oriented disordered eating in Chinese adult men. Indeed, there has 
been solid evidence supporting the counterpart construct focusing 
on body weight – weight bias internalization – as a factor closely 
associated with thinness-oriented body image and thinness-or-
iented disordered eating (Burnette & Mazzeo, 2020; Durso et al., 
2012; Marshall et al., 2020). Due to the proposed construct differ-
ences between muscularity bias internalization and weight bias in-
ternalization, we hypothesized that the MBIS would have larger 
correlations than weight bias internalization with drive for muscu-
larity, muscle dysmorphia symptoms, and muscularity-oriented 
disordered eating, which suggests discriminant validity of the MBIS. 
Finally, we predicted that muscularity bias internalization, as mea-
sured by the MBIS, would be a unique construct linking to drive for 
muscularity, muscle dysmorphia symptoms, and muscularity-or-
iented disordered eating, above and beyond weight bias inter-
nalization and thinness-oriented body image, garnering evidence for 
the incremental validity of the MBIS.

2. Study 1

2.1. Method

2.1.1. Participants
To develop the MBIS by using EFA, the initial sample included 

300 men who consented to the study and completed all the items in 
the survey. Sample age ranged from 18 to 61 years, with a mean age 
of 29.98 (SD = 7.81) years. Body mass index (BMI) was calculated 
with self-reported height and weight, ranging from 15.57 to 33.14 (M 
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= 22.75, SD = 2.56) kg/m2. The demographic information of the 
sample is shown in Table 1.

2.1.2. Procedure
The current study was approved by the Institutional Review 

Board of the Chinese University of Hong Kong, Shenzhen (No. 
EF20210321001). Data were collected through Credamo (https:// 
www.credamo.com/), an online survey platform like Qualtrics. 
Credamo has a sample pool containing over 2.8 million Chinese 
adult registers from all Chinese provinces. From this sample pool, 
people who met the inclusion criteria (i.e., Chinese, male, and at 
least 18 years old) were randomly sent invitations to participate in 
the current project. We did not set the upper age limit for participant 
recruitment because body image and disordered eating also occur in 
adults of older age (Mangweth-Matzek & Hoek, 2017) and because 
fitness exercise is popular in Chinese older adults (Li et al., 2012). In 
all surveys, participants’ informed consent was obtained on the first 
page of the survey. After completing the survey, the participants 
were paid 3 ¥ as compensation.

2.1.3. Measures
2.1.3.1. Demographic information. A demographics questionnaire was 
constructed to gather information about participants’ height, weight, 
age, gender, ethnicity, occupation, marital status, and education.

2.1.3.2. Development of the Muscularity Bias Internalization Scale 
(MBIS). Based on Durso and Latner (2008), the MBIS was created 
to measure the degree to which an individual endorses muscularity- 
based stereotypes and engages in negative self-evaluations due to 
one’s muscularity. The content areas of the MBIS were based on the 
development study of the Weight Bias Internalization Scale (WBIS; 
Durso & Latner, 2008) by modifying the content areas of weight bias 
into muscularity bias. Specifically, the following content areas were 
covered: acceptance or rejection of muscularity, desire for change to 
increase muscularity, effect of perceived muscularity on mood, 
perceived personal value attached to muscularity, ease of life due 
to higher muscularity, public appearance and social interaction due 
to muscularity, and recognition of the existence and unfairness of 
bias on muscularity. Then, four to five items were created for each of 
the aforementioned content areas by the authors. In line with Durso 
and Latner (2008), the items were generally adapted from previously 
established measures, including the WBIS (Durso & Latner, 2008), 
the Weight Self‐Stigma Questionnaire (WSSQ; Lillis et al., 2010), the 
Internalized Homophobia Scale (IHS; Ross & Rosser, 1996), and the 
Internalized Homonegativity Inventory (IHNI; Mayfield, 2001). 

Specifically, the WBIS and WSSQ were the main sources of 
information used to generate items; however, when the authors 
had difficulties in creating enough suitable items (i.e., four to five) 
for any content area, the IHS and IHNI were used as secondary 
sources.

The MBIS was developed to be applicable to individuals of 
varying degrees of muscularity; thus, as in Pearl and Puhl (2014), the 
research team created items with wordings that had no assumptions 
of respondents’ current muscularity. Similar to Cai et al. (2020), an 
initial item pool of 31 items was first created by the research team, 
including two Ph.D. level psychologists with expertise in body image 
and seven post-graduate students conducting thesis research on 
body image. Then, to assess the face and content validity and clarity 
of the items, each item was carefully reviewed and rated by three 
external experts in body image on a 1 (completely irrelevant) to 5 
(completely relevant) scale for relevance (Lynn, 1986). Only highly 
relevant items (a mean score of 4.0 or higher; Hamann et al., 2018) 
were retained, resulting in 24 remaining items. Afterwards, con-
sistent with methods used by Willis et al. (1991), a semi-structured 
interview was conducted among 32 male community adults in-
cluding gym coaches, body builders, and university students, with 
over a half of them being active in body building. Participants in 
interviews were asked to comment on each item’s wording and give 
any suggestions to enhance each item’s acceptability, clarity, and 
applicability. Based on the feedback in the interviews (e.g., ‘it is 
better to use defined muscles rather than high muscle mass’), a group 
discussion was conducted within the research team. As a result of 
this discussion, certain items were dropped, combined, or modified 
in wording (e.g., ‘I feel anxious if my muscles are not defined enough’ 
was dropped due to its overlap with ‘I feel worried if my muscles are 
not defined enough’), resulting in 18 items. The 18 items of the MBIS 
were used in the first survey. Respondents were asked to rate their 
agreement with each item on a 7-point Likert scale ranging from 
‘1 = Strongly disagree’ to ‘7 = Strongly agree.’

2.1.4. Data analysis
In the current study, data analyses were conducted in R 4.2.0 (R 

Core Team, 2022). Descriptive statistics were computed for the items 
of the new measure. The psych package (Revelle & Revelle, 2015) was 
used to conduct exploratory factor analysis (EFA). Based on the rule 
of thumb of the participant-to-item ratio of 10:1 (Tabachnick & 
Fidell, 2013), the minimum number of participants was 180; thus, 
the current sample size of 300 for EFA was adequate. Moreover, 
considering that the items were in an ordinal format, we used the 
ordinary least squares (OLS) estimation of parameters in EFA with 

Table 1 
Demographics of samples used in Study 1 and Study 2. 

Demographics Sample 1 in Study 1 Sample 2 in Study 2 Sample 3 in Study 2 Sample 1 vs. Sample 2 Sample 2 vs. Sample 3

Age (M, SD) 29.98 (7.81) 29.50 (7.50) 29.95 (7.70) 0.77 (p = .443) 0.66 (p = .512)
BMI (M, SD) 22.75 (2.56) 23.06 (2.59) 22.83 (2.53) 1.47 (p = .141) 0.99 (p = .322)
Ethnicity (%, N)
Han 98.3 (295) 97.3 (292) 97.1 (200) 0.71 (p = .400) 0.03 (p = .868)
Minority 1.7 (5) 2.7 (8) 2.9 (6)
Education (%, N)
Secondary school 7.6 (23) 8.3 (25) 7.3 (15) 3.54 (p = .170) 0.22 (p = .893)
Undergraduate or college degree 81.7 (245) 76.0 (228) 76.2 (157)
Postgraduate or higher 10.7 (32) 15.7 (47) 16.5 (34)
Marital status (%, N)
Single 41.0 (123) 46.7 (140) 40.3 (83) 1.67 (p = .196) 2.01 (p = .156)
Married 58.0 (174) 53.3 (160) 59.7 (123)
Divorced 1.0 (3) 0 (0) 0 (0)
Occupation (%, N)
Student 21.3 (64) 20.3 (61) 18.4 (38) 0.414 (p = .813) 0.36 (p = .837)
Unemployed or without a long-term job 0.3 (1) 0.7 (2) 0.5 (1)
Employed 78.4 (235) 79.0 (237) 81.1 (167)

Notes: BMI = body mass index; Sample 3 is the test-retest sample in Study 2. For group comparisons, t tests were used for continuous variables, and Chi-square tests were used for 
categorial variables. In Sample 1 vs. Sample 2 for marital status, we removed the divorced category as there is a cell containing 0 cases.
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polychoric correlations (Lee et al., 2012). The number of factors was 
determined by examining the scree plot based on parallel analysis 
(Hayton et al., 2004). The factor loading should be greater than .40 in 
EFA (Guadagnoli & Velicer, 1988); an item with loadings of .40 or 
higher on more than one factor is termed a cross-loading item 
(Ferguson & Cox, 1993).

2.2. Results and discussion

2.2.1. Univariate and multivariate normality tests
For the 18 items, the skewness values ranged from ‐1.37 ∼1.48, 

and the kurtosis values ranged from ‐0.91 ∼ 3.05. According to the 
guideline of univariate normality in Hair et al. (2010), the data of the 
18 items were univariately normally distributed, as skewness values 
were within the range of ‐2 ∼ 2 and kurtosis values were within the 
range of ‐7 ∼ 7. In addition, Mardia’s multivariate normality test was 
statistically significant for both skewness (p  <  .001) and kurtosis 
(p  <  .001), suggesting that the data did not have a multivariate 
normal distribution. Thus, in EFA, we used the principal-axis fac-
toring as it is recommended to be used when the assumption of 
normality is violated (Fabrigar et al., 1999; Swami & Barron, 2019).

2.2.2. Exploratory factor analysis
Bartlett’s test of sphericity, 2(153) = 3228.14 (p  <  .001), and the 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy = 0.93, sug-
gested that the MBIS items were appropriate for factor analysis. 
Principal-axis EFA showed that three factors should be extracted, 
and parallel analysis confirmed this number of factors (Fig. 1). The 
pattern matrix indicated that two items (‘I often think about be-
coming more muscular’ and ‘I feel delighted if my muscles are 
sculpted enough’) presented low standardized factor loadings. In 
addition, two items (‘I feel frustrated if I feel that my muscles are not 
defined enough’ and ‘I can't accept that my muscles are not muscular 
enough’) presented significant cross-loadings. These items were 
iteratively removed from the scale in subsequent exploratory factor 
analyses. This resulted in a final three-factor solution in which all 
items only strongly loaded (loadings > 0.40) onto their primary factor 
(see Table 2). The final three-factor solution explained 64% of the 
common variance and the eigenvalues of the three factors were 3.85, 
3.43, and 1.74, respectively. The fit indices for this model were: TLI 
= 0.94 and SRMR = 0.03. Based on the meanings of the items in the 
three factors, the three factors were labeled as Personal Value 

attached to Muscularity (PVM), Perceived Impact of Muscularity 
(PIM), and Definition and Appearance of Muscularity (DAM).

3. Study 2

3.1. Method

3.1.1. Participants and procedure
In Study 2, data were also collected through the online survey 

platform, Credamo. However, individuals who participated in study 
1 were not able to participate in study 2 and thus the two samples 
were independent. The sample recruited in Study 2 also included 
300 men to confirm the factor structure of the MBIS and to evaluate 
the psychometric properties of the MBIS. The inclusion criteria were 
the same as Study 1. The sample age ranged from 18 to 60 (M = 29.50, 
SD = 7.50) years. The mean BMI of this sample was 23.06 kg/m2, with 
SD of 2.59 kg/m2 and a range of 16.37∼32.41 kg/m2. The demo-
graphic information of the sample is shown in Table 1. In addition, as 
shown in Table 1, there were no significant differences in demo-
graphic variables (e.g., age, BMI, and education) between the Study 1 
sample and the Study 2 sample.

In the Study 2 survey, we invited them to take a re-test two 
weeks later (Rodgers et al., 2018; Tod et al., 2012) to evaluate the 
test-retest reliability of the MBIS. A total of 206 participants in the 
second survey responded to our invitation and completed the MBIS. 
As shown in Table 1, there were also no significant differences in 
demographic variables between the Study 2 sample and the re-test 
sample. The participants were paid 9.5 ¥ in the Study 2 survey and 3 
¥ in the re-test survey.

3.1.2. Measures
3.1.2.1. Demographic information. A demographics questionnaire was 
constructed to gather information about participants’ age, height, 
weight, gender, ethnicity, occupation, marital status, and education.

3.1.2.2. Muscularity Bias Internalization Scale (MBIS). The MBIS 
described in Study 1 was used in the present study. Specifically, 
the MBIS contains 14 items rated on a 7-point Likert Scale ranging 
from ‘1 = Strongly disagree’ to ‘7 = Strongly agree’, with higher average 
scores reflecting higher levels of muscularity bias internalization.

3.1.2.3. Weight bias internalization scale (WBIS). The WBIS was used 
in the present study to measure internalized weight bias (Durso & 

Fig. 1. Scree plot. 
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Latner, 2008). The WBIS is a one-factor self-report questionnaire 
with 11 items rated on a 7-point Likert Scale ranging from 
‘1 = Strongly disagree’ to ‘7 = Strongly agree’. Item 1 and item 9 were 
reverse scored, and the total score was calculated by averaging the 
11 items, with a higher score indicating higher levels of internalized 
bias towards one’s weight. The Chinese version of the WBIS (Pakpour 
et al., 2019) has shown good internal consistency reliability in 
Chinese adults (Fung et al., 2020). The Cronbach’s of the WBIS in 
the second survey was .90.

3.1.2.4. Drive for Muscularity Scale (DMS). The DMS was used to 
measure people’s drive to be muscular (McCreary & Sasse, 2000). 
The DMS contains 15 items rated on a 6-point Likert scale ranging 
from ‘1 = Never to ‘6 = Always’, with higher total scores reflecting 
higher levels of drive for muscularity. The Chinese version of the 
DMS was validated, and the results showed good internal 
consistency reliability and convergent and incremental validity in 
Chinese adult men (He, Murray, et al., 2021). The Cronbach’s in the 
second survey was .88.

3.1.2.5. Muscle Dysmorphic Disorder Inventory (MDDI). The MDDI was 
used in the present study to measure muscle dysmorphic symptoms 
(Hildebrandt et al., 2004). The MDDI is a 13-item self-reported 
questionnaire with three subscales: drive for size, appearance 
intolerance, and functional impairment. All items are rated on a 5- 
point Likert scale ranging from ‘1 = Never to ‘5 = Always’, and the sum 
of all items is the total score. Higher total scores indicate higher 
muscle dysmorphic symptoms. The Chinese version of the MDDI was 
validated among Chinese adult men and displayed good internal 
consistency reliability, as well as concurrent and incremental 
validity (He, Murray, et al., 2021). The overall Cronbach’s in the 
second survey was .83.

3.1.2.6. Muscularity-Oriented Eating Test (MOET). The MOET, 
developed and validated by Murray et al. (2019), was used to 
assess muscularity-oriented disordered eating. The MOET contains 

15 items that are rated on a 5-point Likert scale ranging from 
‘0 = Never true’ to ‘4 = Always true’. Higher total scores indicated 
higher levels of muscularity-oriented disordered eating. The Chinese 
version of the MOET was validated and showed good internal 
consistency reliability and construct validity in Chinese adult men 
(He, Murray, et al., 2021). The Cronbach’s in the second survey 
was .90.

3.1.2.7. Short form of the Eating Disorder Examination Questionnaire 
(EDE-QS). The EDE-QS (Gideon et al., 2016) was used to examine 
thinness-oriented disordered eating. The EDE-Q contains 12 items 
rated on a 4-point Likert-type scale ranging from 0 to 3. Higher total 
scores indicate higher levels of thinness-oriented disordered eating. 
The Chinese version of the EDE-QS showed good internal 
consistency reliability and convergent validity (He, Sun, et al., 
2021). The Cronbach’s in the second survey was .84.

3.1.2.8. Clinical Impairment Assessment (CIA 3.0). The CIA 3.0 was 
used to measure psychosocial impairment secondary to eating 
disorder symptomatology (Bohn et al., 2008). There are 16 items in 
the CIA 3.0 rated on a 4-point Likert scale from ‘0 = Not at all’ to 
‘4 = Always’. Higher total scores are indicative of higher levels of 
psychosocial impairment. The Chinese version of the CIA 3.0 was 
validated in Chinese adult men and showed a three-factor structure, 
good internal consistency reliability, and good convergent validity 
(He et al., 2022). The Cronbach’s in the second survey was .92.

3.1.2.9. Body Dissatisfaction subscale of the Eating Disorder Inventory 
(EDI-BD). The EDI-BD was used to assess thinness-oriented body 
dissatisfaction (Garner, 2004). The EDI-BD has 9 items rated on a 6- 
point Likert scale ranging from ‘1 = Never to ‘6 = Always’. Item 5 to 
Item 9 were reverse scored. Higher total scores suggest higher levels 
of thinness-oriented body dissatisfaction. The good psychometric 
properties (e.g., internal consistency reliability and content validity) 
of the EDI-BD in Chinese samples were reported in Lee et al. (1997). 
The Cronbach’s in the second survey was .92.

Table 2 
Descriptive and exploratory factor analyses (Sample 1). 

Factor loadings

Item Mean SD PVM PIM DAM

1. 如果我肌肉不够明显，我会觉得自己一无是处。 
I feel worthless when I think my muscles are not defined enough.

2.23 1.49 0.88 -0.02 -0.01

2. 如果我的肌肉不能变得更加强壮，我会觉得人生没有意义。 
I feel that life is meaningless if I cannot develop stronger muscles.

2.41 1.58 0.88 0.14 -0.19

3. 如果我的肌肉不够有型，我会觉得自己不配拥有真正充实的社交生活。 
I don’t feel that I deserve to have a fulfilling social life if I am not sculpted enough.

2.75 1.54 0.74 0.02 0.02

4. 我会因为自己肌肉不够强壮而讨厌我自己。 
I hate myself if my muscles are not big enough.

2.86 1.57 0.74 -0.07 0.23

5. 如果我肌肉不够有型，我会尽量回避一些社交活动（如派对，宴会）。 
I try to avoid social activities (e.g., parties, banquets) if I think my muscles are not sculpted enough.

3.32 1.56 0.56 0.17 0.24

6. 如果我的肌肉不够明显，我会更容易被别人忽视。 
I think I would be more likely to be ignored by others if my muscles were not defined enough.

3.45 1.66 0.58 0.04 0.29

7. 如果我的肌肉更明显，我会更容易得到别人的青睐。 
I would be more likely to be favored by others if my muscles were more defined.

5.22 1.36 -0.09 0.84 0.07

8. 如果我的肌肉更明显，我会更容易得到别人的优待。 
I would be more likely to get preferential treatment from others if my muscles were more defined.

4.77 1.35 0.06 0.81 0.01

9. 如果我肌肉更加明显，我的生活会更好。 
My life would be better if my muscles were more toned.

5.05 1.26 0.06 0.79 0.04

10. 如果我的肌肉更强壮，我会更容易达成生活中的目标。 
It would be easier for me to achieve my goals in life if my muscles were more toned.

4.99 1.21 -0.02 0.76 -0.06

11. 拥有轮廓清晰的肌肉是我实现人生价值的一部分。 
Having well-defined muscles is a part of my life values.

4.44 1.53 0.24 0.62 -0.04

12. 如果我觉得自己肌肉不够明显，我就不想穿能够显示身材轮廓的衣服。 
I don’t want to wear clothes showing the contours of my body figure if I feel that my muscles are not defined enough.

4.79 1.67 0.07 0.04 0.74

13. 我担心自己肌肉不够明显。 
I feel worried if my muscles are not defined enough.

4.25 1.56 0.34 0.10 0.57

14. 我的肌肉要是更加有型就好了。 
I wish that my muscles were more defined.

5.83 1.13 -0.19 0.32 0.56

Notes: PVM = Personal Value attached to Muscularity; PIM = Perceived Impact of Muscularity; DAM = Definition and Appearance of Muscularity; Loadings above .40 are bolded.
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3.1.2.10. Body Appreciation Scale-2 (BAS-2). The BAS-2 (Tylka & 
Wood-Barcalow, 2015) was used to assess body appreciation in the 
present study. The BAS-2 was a unidimensional self-report 
questionnaire with 10 items rated on a 5-point Likert scale ranging 
from ‘1 = Never to ‘5 = Always’. Higher total scores indicated higher 
levels of body appreciation. The Chinese version of the BAS-2 was 
validated by Swami et al. (2016), showing good internal consistency 
and convergent validity. The Cronbach’s in the second survey 
was .88.

3.1.3. Data analysis
In the current study, data analyses were conducted with R 4.2.0 

(R Core Team, 2022). The lavaan package (Rosseel, 2012) was used to 
examine confirmatory factor analysis (CFA). For the CFA, by using an 
online calculator (Soper, 2022; Westland, 2010) under the conditions 
of a moderate effect size of 0.30, power of 0.80, number of latent 
variables including 3 variables, number of observed variables in-
cluding 14 variables, and probability level of .05, the minimum 
number of participants was 119. Thus, the current sample size of 300 
for the CFA was adequate. Moreover, the CFA was conducted with the 
estimator of weighted least squares mean and variance-adjusted 
(WLSMV), which is recommended for ordinal data (Li, 2016). Ac-
cording to the recommendations outlined by Hu and Bentler (1999), 
the following model fit indices were used: the Tucker-Lewis index 
(TLI; values close to or greater than .95 indicate excellent model fit), 
Comparative Fit Index (CFI; values close to or greater than .95 in-
dicate excellent model fit), and Standardized Root Mean Square 
Residual (SRMR; values close to or less than .05 indicate excellent 
model fit, and values between .06 and .10 indicate acceptable fit). 
Note that the Root Mean Squared Error of Approximation (RMSEA) 
was not reported, as it was less powerful than SRMR and might in-
variably reject models with ordinal data (Shi et al., 2020).

Reliability and validity were examined using the psych package 
(Revelle & Revelle, 2015) and the MBEES package (Kelley, 2007). To 
test the reliability (i.e., internal consistency) of the MBIS, we calcu-
lated the ordinal coefficients (Gadermann et al., 2012) and the 
categorical coefficients (Flora, 2020) of the total scale and sub-
scales. Test-retest reliability was assessed via the intra-class corre-
lation coefficient (ICC), which was calculated based on the two-way 
mixed effects model (Koo & Li, 2016). For both the internal con-
sistency and test-retest reliability coefficients, a value greater 
than .70 indicates acceptable reliability (Hair, 2009).

Pearson correlations between the MBIS scores and the scores of 
theoretically related measures (e.g., the WBIS, DMS, MDDI, MOET, 
EDE-QS, CIA, EDI-BD, and BAS-2) were calculated to examine con-
vergent and criterion-related validity. Correlations of 0.10, 0.30, and 
0.50 were considered small, medium, and large, respectively (Cohen, 
1992). To examine discriminant validity of the MBIS, the correlations 
between the MBIS scores and muscularity-oriented body image and 
disordered eating (i.e., the DMS, MDDI, and MOET) were compared 
to the correlations between the WBIS scores and muscularity-or-
iented body image and disordered eating. Specifically, differences in 
correlations were examined via the Fisher r to Z test (Ramseyer, 
1979) with the calculator described in Lenhard and Lenhard (2014).

Finally, incremental validity was also tested using hierarchical 
multiple regressions to identify the significance of incremental 
contributions of the MBIS scores to relevant criterion variables (i.e., 
the DMS, MOET, and MDDI scores). Based on prior surveys and ex-
perimental studies showing the predictive effects of weight bias 
internalization on thinness-oriented body dissatisfaction and/or 
disordered eating (e.g., Marshall et al., 2020; Pearl & Puhl, 2014; 
Pearl & Puhl, 2016; Pullmer et al., 2021; Romano et al., 2021), we 
proposed that if muscularity bias internalization is important in 
predicting potential outcome variables (i.e., drive for muscularity, 
muscularity-oriented disordered eating, and muscle dysmorphic 
disorder symptoms), then muscularity bias internalization would be 

expected to improve predictions of the outcome variables, above and 
beyond thinness-oriented variables (i.e., weight bias internalization 
and thinness-oriented body dissatisfaction) and covariates (i.e., age 
and BMI).

3.2. Results and discussion

3.2.1. Univariate and multivariate normality tests
For the 14 items, the skewness values (a range of −0.82 ∼ 1.12) 

and kurtosis values (a range of −0.99 ∼ 0.76) suggested that the data 
were univariately normally distributed. However, Mardia’s multi-
variate normality test was statistically significant for both skewness 
(p  <  .001) and kurtosis (p  <  .001), indicating that the data did not 
have a multivariate normal distribution. Thus, in CFA, we used the 
WLSMV estimator as it has no assumption about the distribution of 
the observed variables (Li, 2016).

3.2.2. Confirmatory factor analysis
With the estimator of WLSMV, the three-factor structure of the 

MBIS with correlated factors had an acceptable model fit, with χ2 

(74) = 407.06 (p  <  .001), CFI = 0.95, TLI = 0.94, and SRMR = 0.07. Thus, 
the three-factor solution of the MBIS derived in Study 1 was suc-
cessfully confirmed in Study 2. The second order model had the 
same model fit, suggesting that the total score of the MBIS could be 
used to represent the whole construct of muscularity bias inter-
nalization. The standardized factor loadings of the second-order 
model are described in Fig. 2.

3.2.3. Reliability
Within the second sample, the ordinal Cronbach’s values were 

0.94, 0.92, 0.90, and 0.78 for the total scale, PVM, PIM, and DAM, 
respectively; and the categorical values were 0.99, 0.91, 0.88, and 
0.76 for the total scale, PVM, PIM, and DAM, respectively. Thus, the 
MBIS scores were internally consistent. Moreover, the ICC values 
were 0.86, 0.77, 0.88, and 0.83 for the total scale, PVM, PIM, and 
DAM, respectively, indicating that the MBIS scores were temporally 
stable.

3.2.4. Convergent, criterion-related, and discriminant validity
As shown in Table 3, the MBIS total scores were significantly and 

positively related to the WBIS scores (a medium effect size), DMS 
scores (a large effect size), MDDI scores (a large effect size), MOET 
scores (a large effect size), EDE-QS scores (a medium effect size), CIA 
scores (a medium effect size), and EDI-BD scores (a small effect size), 
but significantly and negatively related to BAS-2 scores (a small ef-
fect size). In addition, compared with the correlations between WBIS 
scores and measures of muscularity-oriented body image and dis-
ordered eating (i.e., DMS, MDDI, and MOET), the correlations be-
tween MBIS and these measures were significantly larger (Z = 7.45, 
p  <  .001 for DMS; Z = 1.81, p = .035 for MDDI; Z = 5.39, p  <  .001 for 
MOET). These correlation findings provide evidence for the con-
vergent, criterion-related, and discriminant validity of the MBIS 
scores.

3.2.5. Incremental validity
Table 4 presents the regression models with the MBIS total scores 

entered in the second step. Results showed that inclusion of the 
MBIS scores significantly increased the percentage of explained 
variance in each criterion variable. These findings suggest that the 
MBIS assesses a construct beyond thinness-oriented body dis-
satisfaction, weight bias internalization, and relevant covariates (i.e., 
age and BMI).

In addition, in the third step, even after controlling for the DMS 
scores, the MBIS scores still significantly predicted the MOET and 
MDDI scores, indicating the relationships between muscle bias in-
ternalization and muscularity-oriented disordered eating and 
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between muscle bias internalization and muscle dysmorphia 
symptoms cannot be fully explained by drive for muscularity (e.g., if 
drive for muscularity is examined as a mediator). Indeed, similar 
findings have been found for the relationship between weight bias 
internalization and thinness-oriented disordered eating, with drive 
for thinness being identified as an important mediator that partly 
explained the relationship (Marshall et al., 2020).

4. Overall discussion

The current study aimed to develop the MBIS to assess muscu-
larity bias internalization among adult men and examine the 

psychometric properties of the MBIS. The results showed that the 
MBIS had sound psychometric properties. In particular, the MBIS 
showed a three-factor structure and had high internal consistency 
reliability and test-retest reliability. The MBIS also showed good 
construct (i.e., convergent, criterion-related, discriminant, and in-
cremental) validity.

Similar to weight bias internalization being an important corre-
late of thinness-oriented eating and body image disturbances (Durso 
et al., 2012; Hübner et al., 2016; Pullmer et al., 2021; Purton et al., 
2019; Soulliard et al., 2021), muscularity bias internalization was 
posited to be an important correlate of muscularity-oriented dis-
ordered eating and muscularity-oriented body image disturbances in 

Fig. 2. Confirmatory Factor Analysis (Notes: MBIS = Muscularity Bias Internalization Scale; PVM = Personal Values attached to Muscularity; PIM = Perceived Impact of Muscularity; 
DAM = Definition and Appearance of Muscularity).

Table 3 
Correlations among the variables included in the current study (Sample 2). 

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. MBIS 1
2. PVM .90*** 1
3. PIM .85*** .58*** 1
4. DAM .85*** .66*** .63*** 1
5. WBIS .48*** .50*** .29*** .42*** 1
6. DMS .74*** .58*** .70*** .62*** .42*** 1
7. MDDI .63*** .55*** .50*** .61*** .55*** .72*** 1
8. MOET .69*** .59*** .58*** .59*** .45*** .77*** .65*** 1
9. EDE-QS .44*** .40*** .33*** .40*** .64*** .49*** .53*** .61*** 1
10. CIA .35*** .41*** .16** .32*** .71*** .36*** .46*** .43*** .64*** 1
11. EDI-BD .21*** .18*** .10 .28*** .69*** .13* .32*** .19*** .55*** .50*** 1
12. BAS-2 -.18** -.28*** .02 -.18** -.60*** -.02 -.23*** -.09 -.37*** -.52*** -.60*** 1
13. BMI .18** .13* .15** .21*** .21*** .02 -.01 .21*** .32*** .14* .38*** -.10 1
14. Age .04 .04 .05 .02 -.15* -.03 -.14* .04 -.04 -.12* -.14* .15** .19** 1
Mean 4.00 2.95 4.95 4.48 3.14 3.19 34.50 24.29 10.52 9.09 28.36 3.84 23.06 29.50
SD 1.05 1.24 1.14 1.22 1.11 .77 8.20 10.27 5.77 7.47 10.27 .60 2.59 7.50

Notes: MBIS = Muscularity Bias Internalization Scale; PVM = Personal Value attached to Muscularity; PIM = Perceived Impact of Muscularity; DAM = Definition and Appearance of 
Muscularity; WBIS = Weight Bias Internalization Scale; DMS = Drive for Muscularity Scale; MDDI = Muscle Dysmorphic Disorder Inventory; MOET = Muscularity-Oriented Eating 
Test; EDE-QS = the 12-item Short Form of the Eating Disorder Examination Questionnaire; CIA = Clinical Impairment Assessment; EDI-BD = Body Dissatisfaction subscale of the 
Eating Disorder Inventory; BAS-2 = Body Appreciation Scale-2; BMI = body mass index.
* p  <  .05, ** p  <  .01, *** p  <  .001.
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the current study. Thus, the large positive correlations between the 
MBIS scores and drive for muscularity, muscularity-oriented dis-
ordered eating, and muscle dysmorphic disorder symptoms con-
firmed our hypotheses.

Note unlike the large correlations between the MBIS scores and 
drive for muscularity and muscularity-oriented disordered eating, 
the MBIS scores also showed small to medium positive correlations 
with thinness-oriented body dissatisfaction and disordered eating. 
Even though the MBIS was developed to measure a construct fo-
cusing on muscularity, muscularity for men still involves leanness or 
thinness (Murnen & College, 2019; Murray et al., 2016). Thus, the 
small to medium correlations may suggest that the muscle bias in-
ternalization can also contribute to variance in thinness-oriented 
body dissatisfaction and disordered eating in men.

Similar to the evidence of the significant associations between 
weight bias internalization and psychosocial impairment (Hübner 
et al., 2016) and body appreciation (Pullmer et al., 2021), we found a 

significant positive correlation between the MBIS scores and psy-
chosocial impairment (the CIA 3.0) and a significant negative cor-
relation between the MBIS scores and body appreciation (the BAS-2). 
These findings indicate the potential negative influence of muscu-
larity bias internalization on psychosocial functioning and positive 
body image.

In addition, considering that drive for muscularity is associated 
with disordered eating among male adolescents and adults (Gomes 
et al., 2019; Griffiths et al., 2013; Rodgers et al., 2012), we further 
examined whether the potential link from muscularity bias inter-
nalization to muscularity-oriented disordered eating could be ex-
plained by drive for muscularity. The results showed that after 
controlling for drive for muscularity, muscularity bias internalization 
was still significantly related to muscularity-oriented disordered 
eating, suggesting that muscularity bias internalization may directly 
contribute to muscularity-oriented disordered eating. Indeed, the 
close relationship between drive for muscularity and muscle 

Table 4 
Incremental contributions of the MBIS scores to relevant criterion variables. 

F Total adj. R2 adj. R2

Criterion: Drive for muscularity (DMS)
Step 1 21.28*** .21*** –
Age 0.03
BMI -0.004
Weight bias internalization (WBIS) 0.63***

Thinness-oriented body dissatisfaction (EDI-BD) -0.30***

Step 2 77.61*** .56*** .35***

Age -0.02
BMI -0.10*
Weight bias internalization (WBIS) 0.17**

Thinness-oriented body dissatisfaction (EDI-BD) -0.09
Muscularity bias internalization (MBIS) 0.69***

Criterion: Muscularity-oriented disordered eating (MOET)
Step 1 27.01*** .26*** –
Age 0.06
BMI 0.18**

Weight bias internalization (WBIS) 0.64***

Thinness-oriented body dissatisfaction (EDI-BD) -0.31***

Step 2 59.90*** .50*** .24***

Age 0.02
BMI 0.10*
Weight bias internalization (WBIS) 0.26***

Thinness-oriented body dissatisfaction (EDI-BD) -0.15*
Muscularity bias internalization (MBIS) 0.57***

Step 3 92.91*** .65*** .15***

Age 0.03
BMI 0.16**

Weight bias internalization (WBIS) 0.16**

Thinness-oriented body dissatisfaction (EDI-BD) -0.09
Muscularity bias internalization (MBIS) 0.16**

Drive for muscularity (DMS) 0.59***

Criterion: muscle dysmorphic disorder symptoms (MDDI)
Step 1 34.76*** .31*** –
Age -0.04
BMI -0.11
Weight bias internalization (WBIS) 0.61***

Thinness-oriented body dissatisfaction (EDI-BD) -0.07
Step 2 63.47*** .51*** .20***

Age -0.08
BMI -0.18***

Weight bias internalization (WBIS) 0.27***

Thinness-oriented body dissatisfaction (EDI-BD) 0.08
Muscularity bias internalization (MBIS) 0.53***

Step 3 82.46*** .62*** .11***

Age -0.07
BMI 0.13**

Weight bias internalization (WBIS) 0.18**

Thinness-oriented body dissatisfaction (EDI-BD) 0.13*
Muscularity bias internalization (MBIS) 0.18**

Drive for muscularity (DMS) 0.50***

Notes: MBIS = Muscularity Bias Internalization Scale; WBIS = Weight Bias Internalization Scale; DMS = Drive for Muscularity Scale; MDDI = Muscle Dysmorphic Disorder Inventory; 
MOET = Muscularity-Oriented Eating Test; BMI = body mass index.
* p  <  .05, ** p  <  .05, *** p  <  .001.
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dysmorphia has been reported in several studies (e.g., Robert et al., 
2009; Thomas et al., 2014). However, after controlling for drive for 
muscularity, muscularity bias internalization was still significantly 
associated with muscle dysmorphic disorder symptoms. Thus, 
muscularity bias internalization may also directly contribute to 
muscle dysmorphic disorder symptoms, though with a potential 
path via drive for muscularity. However, these hypotheses and 
findings should be confirmed with future studies in different cul-
tures and in different research designs (e.g., longitudinal and ex-
perimental designs).

Considering that interventions for weight bias internalization can 
reduce thinness-oriented body image issues and disordered eating 
(e.g., Davies, 2021), the findings of the current study provides po-
tential foundations for interventions on muscularity-oriented body 
dissatisfaction and muscularity-oriented disordered eating. For ex-
ample, a recent cognitive behavioral therapy intervention focusing 
on reduction of “irrational beliefs about muscularity size and adiposity 
tissue” was effective in reducing muscle dysmorphia symptomology 
(Outar et al., 2021). As “irrational beliefs about muscularity size and 
adiposity tissue” overlap with the core concept of muscularity bias 
internalization, interventions designed for reducing muscularity bias 
internalization might be promising in reducing muscularity-oriented 
body dissatisfaction and muscularity-oriented disordered eating 
for men.

4.1. Limitations and future directions

In tandem with these findings exist several other limitations and 
future directions. First, because the MBIS was developed based on 
Chinese adult men, extensions are needed to assess the psycho-
metric properties of the MBIS in women, adolescent boys and girls, 
as well as populations from other countries (e.g., U.S. men, women, 
boys, and girls). Relatedly, since the sample used was non-clinical, 
the clinical application of the MBIS was not assessed and future 
studies are needed to evaluate the psychometric properties of the 
MBIS in clinical samples (e.g., individuals with eating disorders or 
muscle dysmorphia).

Second, as body image can differ by gender identity and sexual 
orientation (Ålgars et al., 2010; He et al., 2020; Paquette et al., 2022), 
variables not assessed in the present study, future research may 
explore the psychometric properties and measurement invariance of 
the MBIS in sexual and gender minority populations (e.g., Compte 
et al., 2021; Nagata et al., 2022). Similarly, the present study did not 
collect information about participants’ exercise status (e.g., body-
builders/weightlifters vs. non-bodybuilders/weightlifters); however, 
considering that bodybuilders/weightlifters tend to have more 
muscularity-related concerns, such as muscle dysmorphia symp-
toms (Babusa & Túry, 2012), an additional validation of the MBIS in 
bodybuilders/weightlifters is recommended for exploring how 
muscularity bias internalization may contribute to a higher risk of 
muscle dysmorphia in bodybuilders/weightlifters.

Third, as discussed in the introduction of the present study, there 
is a subscale in the SATAQ-4R (Schaefer et al., 2017) that measures 
muscular-ideal internalization which is conceptually related to, but 
not equal to, muscularity bias internalization. In the present study, 
we did not use the subscale of the SATAQ-4R. Thus, future studies 
should test the incremental validity of the MBIS beyond the mus-
cular-ideal internalization subscale of the SATAQ-4R, especially 
considering that muscular-ideal internalization was proposed in the 
present study to belong to the initial stages of muscularity bias in-
ternalization, and there might be item overlap between the MBIS 
and the muscular-ideal internalization subscale of the SATAQ-4R. 
However, as there has been solid evidence supporting the negative 
health consequences of self-stigma towards body weight (Pearl & 
Puhl, 2018), we hypothesized that the newly developed MBIS, which 
includes self-stigma towards muscularity, is related to muscularity- 

oriented body image and muscularity-oriented disordered eating 
beyond muscular-ideal internalization as measured by the SATAQ- 
4R. Finally, as a cross-sectional study, causal relationships between 
muscularity bias internalization as measured by the MBIS and 
muscularity-oriented body image and disordered eating cannot be 
discerned, revealing the need for future research to test such ques-
tions with experimental designs.

4.2. Conclusions

In conclusion, the current study represents an important en-
deavor to capture and measure muscularity bias internalization. The 
findings suggest that the MBIS is a sound psychological measure-
ment for future research to explore the potential correlates and 
health effects of muscularity bias internalization in men.
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