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The Drive for Muscularity Scale (DMS) is a commonly used measure used to assess the pursuit of
muscularity. However, the factor structure of this measure has yet to be confirmed in a sample of sexual
minority women. Moreover, the invariance of this measure across gender has also yet to be explored. The
aim of the present study was, therefore, to conduct a confirmatory factor analysis (CFA) of the DMS in
samples of both cisgender sexual minority men and women, and subsequently evaluate the measurement
invariance by gender. The sample consisted of 962 cisgender sexual minority young adult men (N � 479)
and women (N � 483). A series of CFAs were conducted, assessing both the one-factor and two-factor
solutions of the DMS, with and without the inclusion of item 10 (“I think about taking anabolic
steroids”). Across cisgender sexual minority young adult men and women, the 14-item 2-factor solution
demonstrated most appropriate fit, although the 15-item 2-factor solution was also adequate among only
women. Measurement invariance analyses indicated that the 14-item 2-factor DMS can be used in
samples of both cisgender sexual minority men and women. The present study was novel in exploring
the factor structure of the DMS in sexual minority women and measurement invariance by gender;
however, future research is needed to further corroborate these findings and assess measurement
invariance by sexual orientation and race.

Public Significance Statement
The present study supports the use of the Drive for Muscularity Scale to assess the pursuit of
muscularity in sexual minority men and women. The study also demonstrates that this self-report
measure performs similarly across both men and women in a sexual minority sample.
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Drive for Muscularity in Men and Women

Body image concerns have been linked to negative health out-
comes, including depression and eating disorders (e.g., Bucchia-
neri & Neumark-Sztainer, 2014). Body image concerns are typi-
cally conceptualized as gendered, such that men endorse the
mesomorphic ideal—a body type characterized by low body fat
and high muscularity (Pope et al., 1999), and women endorse the

thin-ideal, which is characterized by a slender physique, low body
fat, and low weight (e.g., Owen & Laurel-Seller, 2000; Swami &
Tovée, 2005). Drive for muscularity, or the attitudinal and behav-
ioral preoccupation with increased muscularity (McCreary &
Sasse, 2000), is often used as a marker of muscularity-based
concerns. Men typically endorse greater drive for muscularity than
women (McCreary & Saucier, 2009), and drive for muscularity has
been linked to exercise dependence (Hale et al., 2010), symptoms
of muscle dysmorphia (Grieve & Helmick, 2008), poorer self-
esteem, and symptoms of depression (McCreary & Sasse, 2000), in
men and adolescent boys. Prior research has, therefore, focused on
the distinctions between men and women in body image ideals and
concerns.

However, there is new, emerging evidence that women also
endorse an ideal that includes some form of muscularity or lean
muscle enhancement (Bozsik et al., 2018; Karazsia et al., 2017).
For example, women experienced decreased body satisfaction
when exposed to images that were both lean and muscular, but not
images that were overly muscular (Benton & Karazsia, 2015) or
“normal” weight (Homan et al., 2012), suggesting that the com-
bination of thinness and muscle tone may be the new emerging
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body ideal for women. Drive for muscularity may, therefore, be a
concern for both men and women.

Drive for Muscularity in Sexual Minority Individuals

Prior research has also indicated there is a greater drive for
muscularity in sexual minority men and women compared with
their heterosexual counterparts (Yean et al., 2013), indicating its
salience for examination among this population. In sexual minority
men, drive for muscularity has been associated with mental health
concerns, such as increased depressive symptoms (Parent & Brad-
street, 2017), disordered eating (Brennan et al., 2012), and intent to
misuse anabolic steroids (Brewster et al., 2017). Although drive
for muscularity, to our knowledge, has not been examined in its
association with mental health concerns among sexual minority
women, a recent study in women of unknown sexual orientation
found that drive for muscularity was associated with greater eating
disorder, depressive, and stress symptoms (Cunningham et al.,
2019), indicating that, similar to the thin-ideal pursuit, the pursuit
of muscularity is also associated with negative psychological out-
comes among women. Therefore, drive for muscularity appears to
be associated with mental health concerns for both sexual minority
men and women and should be further examined in this commu-
nity.

Factor Structure of the Drive for Muscularity Scale

The Drive for Muscularity Scale (DMS; McCreary & Sasse,
2000) is a 15-item measure that was designed to assess the pursuit
of muscularity. An initial exploratory factor analysis in a separate
mixed gender sample of Canadian youths and adults with unknown
sexual orientation status (McCreary et al., 2004) found a two-
factor solution with the following subscales: (a) Muscle-Oriented
Body Image (MBI), which captured muscularity dissatisfaction;
and (b) Muscle-Oriented Behavior (MB), which captured muscle-
building behavior, omitting Item 10 (“I think about taking anabolic
steroids”). An additional exploratory factor analysis among Scot-
tish, primarily heterosexual men further corroborated the two-
factor solution, although they found support for inclusion of item
10. The men in this sample were participants in a sporting event
and were, on average, older than McCreary et al.’s (2004) sam-
ple—characteristics that may increase the relevance of appearance
and performance-enhancing drug use (Hildebrandt et al., 2007;
Irving et al., 2002). Of note, the authors also found support for a
global factor, which represented the omnibus drive for muscularity
construct. Although the two-factor and one-factor solutions were
supported among men, the authors suggested that only the one-
factor solution (i.e., global factor) should be used among women.
The DMS has, therefore, demonstrated varying factor structures
dependent on gender.

Subsequent examinations of the DMS have corroborated this
identified factor structure. Among men, the DMS has been exam-
ined cross-nationally in various samples (e.g., Compte et al., 2015;
Swami et al., 2018), none of which reported sexual orientation. Of
particular note, two studies have examined the DMS in sexual
minority samples: one in the United States (DeBlaere & Brewster,
2017) and one in Italy (Nerini et al., 2016). These studies found
support for the two-factor solution, with one study reporting a
large interfactor correlation (r � .54; Nerini et al., 2016); there was

also some support for the inclusion of Item 10 (DeBlaere &
Brewster, 2017) and a one-factor solution (Nerini et al., 2016).
Therefore, the factor structure among sexual minority men may
mirror the original sample, demonstrating appropriate fit for a
two-factor solution and a global factor. Moreover, support for Item
10 in a sexual minority sample of men and lack of support in prior
factor analyses may reflect evidence suggesting increased risk of
anabolic-androgenic steroid use in sexual minority adolescent boys
compared with their heterosexual counterparts (Blashill et al.,
2017). However, the factor structure of the DMS has yet to be
examined in sexual minority women. Investigations of the factor
structure of the DMS in women of unknown sexual orientation
demonstrated support for a one-factor solution, excluding item 10,
and a lack of appropriate fit for a two-factor solution (de Carvalho
et al., 2019; McCreary et al., 2004). It is unclear if the same factor
structures of the DMS apply to samples of sexual minority women.

Present Study

The primary purpose of the present study was to examine the
factor structure and measurement invariance of the DMS in sexual
minority men and women. The study aims were to initially com-
pare one-factor and two-factor models of the 14-item (excluding
item 10) and 15-item DMS, separately in sexual minority men and
women. The best fitting model, across men and women, would
then be used to investigate measurement invariance by gender.
Finally, concurrent validity and internal consistency of the DMS
were also investigated for both sexual minority men and women.

Method

Participants and Procedures

The present study involved secondary data analysis from a
parent study, which had a primary aim of examining racial and
ethnic disparities in body image and eating disorders (Gonzales &
Blashill, 2021). Participants were 479 sexual minority men and
483 sexual minority women aged 18–30 years (M � 23.68, SD �
3.73), who were recruited from across the United States through
Qualtrics Panels. Qualtrics Panels is a service provided by Qual-
trics, an online survey-based platform, in which individuals can
create accounts and participate in surveys. A summary of sample
demographics is provided in Table 1. Inclusion criteria for the
current study were (a) self-identify as cisgender man or woman;
(b) self-identify as gay, lesbian, bisexual, or any other nonhetero-
sexual identity; (c) between the ages of 18 and 30 years; (d)
self-identify as either African American, Non-Hispanic White,
Asian American/Pacific Islander, or Hispanic with any other race;
and (e) English speaking. Sexual orientation was assessed by
asking participants to describe their (a) sexual orientation (“How
would you describe your sexual identity?”) and (b) sexual attrac-
tion (“How would you describe your sexual attraction?”). If indi-
viduals met predetermined criteria based on their Qualtrics profile,
they were sent a de-identified invitation to participate in a survey.
If potential participants accepted the invitation to participate in the
survey, they were then consented and subsequently given a pre-
screener to confirm that they met eligibility criteria. Eligible par-
ticipants completed a 15–20 min survey. Participants were given
$4 of e-reward currency, which is administered and redeemed by

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

237DRIVE FOR MUSCULARITY SEXUAL MINORITY



Qualtrics, for example, for airline miles or various gift cards. All
procedures were reviewed and approved by the University’s Insti-
tutional Review Board.

Measures

Drive for Muscularity

The 15-item Drive for Muscularity Scale (DMS; McCreary &
Sasse, 2000) was used to assess an individual’s motivations, be-
haviors, and attitudes toward a more muscular body (e.g., “I wish
I were more muscular;” “I try to consume as many calories as I can
in a day”). Response options were on a 6-point Likert scale,
ranging from 1 (never) to 6 (always). The original factor structure
of the DMS consisted of two subscales: Muscle-Oriented Body
Image (MBI) and Muscle-Oriented Behavior (MB; McCreary et
al., 2004). The two-factor model, with item 10 omitted, has been
supported in high school and college samples of men and women
(McCreary et al., 2004) as well as a community sample of sexual
minority men (DeBlaere & Brewster, 2017). The inclusion of item
10 has also been supported in sexual minority men (DeBlaere &
Brewster, 2017). A higher order factor, averaging across the 14
items of the DMS, has also been tested and supported in high
school and college sample of men and women (McCreary et al.,
2004). The internal consistency was adequate for both the 14-item
DMS (MBI: � � .93; MB: � � .87; global score: � � .93) and the
15-item DMS (MBI: � � .93; MB: � � .87; global score: � � .90)
in a sample of sexual minority men (DeBlaere & Brewster, 2017).
The internal consistency was also adequate for the 14-item DMS
subscales in high school and college samples of men of unknown
sexual orientation (MBI: � � .88; MB: � � .81), as well as for the

global score in both men (� � .87) and women (� � .82;
McCreary et al., 2004).

Appearance and Performance Enhancing Drug Use

Appearance and performance enhancing drug (APED) use was
assessed using seven items derived from the Growing Up Today
Study (see Field et al., 1999)—a national study of adolescent
children of women participating in the Nurse’s Health Study 2
(Solomon et al., 1997). These seven items assess frequency of
protein powder or shake, weight loss shake/drinks, creatine, amino
acids, beta-hydroxy-beta-methylbutyrate (HMB), dehydroepi-
androsterone (DHEA), growth hormone (without Doctor’s pre-
scription), and anabolic/injectable steroids (without Doctor’s pre-
scription) use during the past year. Response options ranged from
0 (never) to 4 (daily), and the mean frequency of use was calcu-
lated for each individual APED.

Statistical Analysis

Univariate normality of item distributions was assessed by ex-
amining frequency histograms and multivariate normality was
assessed with Mardia’s test, using the MVN package in RStudio
(Version 1.2.1335). Results indicated a nonnormal distribution of
DMS items in both men (skewness � 2173.66, p � .001; kurto-
sis � 25.66, p � .001) and women (skewness � 4120.32, p �
.001; kurtosis � 58.04, p � .001). Therefore, confirmatory factor
analysis (CFA) was conducted using the robust weighted least
squares mean and variance adjusted estimator (WLSMV) and
entering the DMS items as ordinal variables. CFA was conducted
using the lavaan package in RStudio.

Prior research has indicated support for a one-factor and two-
factor structure of the DMS in both men and women (McCreary et

Table 1
Demographic Characteristics of the Sample

Variable

SM men SM women Total sample

N (%) N (%) N (%)

Racea

White 184 (38.6%) 187 (38.7%) 371 (38.6%)
Black/African American 146 (30.5%) 148 (30.6%) 294 (30.6%)
Asian/Pacific Islander 134 (28.1%) 138 (28.6%) 272 (28.3%)
Native American/American Indian 13 (2.7%) 10 (2.1%) 23 (2.4%)

Ethnicity
Hispanic/Latino/a 120 (25.1%) 114 (23.6%) 234 (24.3%)

Sexual Identity
Lesbian/Gay 239 (49.9%) 97 (20.1%) 336 (34.9%)
Bisexual 206 (43.0%) 358 (74.1%) 564 (58.6%)
Asexual 10 (2.1%) 10 (2.1%) 20 (2.1%)
Otherb 24 (5%) 18 (3.7%) 42 (4.4%)

Sexual attraction
Only attracted to same sex 203 (42.4%) 92 (19.0%) 295 (30.7%)
Mostly attracted to same sex 89 (18.6%) 53 (11.0%) 142 (14.8%)
Equally attracted to same sex 187 (39.0%) 338 (70.0%) 525 (54.5%)

Mean (SD) Mean (SD) Mean (SD)

Age 24.03 (3.76) 23.33 (3.68) 23.68 (3.73)

Note. SM � sexual minority.
a Missing race data for two men. b Other sexual identities included but were not limited to Pansexual,
Demisexual, Queer.
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al., 2004). Therefore, in the present study, the fit of a single-factor
and two-factor model—consisting of MBI and MB factors—were
compared. Although some findings have supported the exclusion
of item 10 (“I think about taking anabolic steroids”), others have
advocated for its inclusion, including in samples of sexual minority
men (DeBlaere & Brewster, 2017). DeBlaere and Brewster (2017),
therefore, advised researchers to evaluate validity and factor struc-
ture of both the 14- and 15-item DMS. CFA models were con-
ducted separately for men and women prior to assessing measure-
ment invariance. If the CFA models, conducted separately in men
and women, demonstrated acceptable fit for a particular factor
structure, multiple group analyses were then conducted to evaluate
measurement invariance by gender (Vandenberg & Lance, 2000).
Once configural invariance was established, metric and scalar
invariance were assessed.

In the present study, single-factor and two-factor models of both
the 14-item and 15-item DMS were tested, yielding a total of four
models. Because there was less than 5% missing data on all DMS
items, pairwise deletion processes were also implemented (Parent,
2013). First, model fit was assessed using the comparative fit index
(CFI), root mean square error of approximation (RMSEA), and the
standardized root-mean-square residual (SRMR). Given the ex-
ploratory nature of the present study’s analyses, the following,
more liberal, threshold values for descriptive fit indices were used
to indicate reasonable acceptable fit: CFI � .90, RMSEA � .08,
and SRMR � .08 (Bentler, 1990; Steiger, 1990). Next, the de-
scriptive fit indices of nonnested models, with and without item
10, were compared within both the single-factor and two-factor
models. The chi-square test of exact fit was also reported, though
researchers have advised against using the �2 statistic as a formal
test of goodness-of-fit given its sensitivity to sample size
(Schermelleh-Engel et al., 2003). The best fitting single-factor
model was compared with the best fitting two-factor model with a
Satorra-Bentler scaled �2 difference test (SB ��2; Satorra &
Bentler, 2001) using the “lavTestLRT” command in R. A higher
order CFA could not be conducted because there were less than
three factors examined. Standardized and unstandardized factor
loadings were reported for the best fitting model.

The best fitting model across both men and women was then
used for assessment of measurement invariance by gender, using
the marker method (Vandenberg & Lance, 2000). Significant
differences between configural and metric invariance models were
assessed using the recommended values of �CFI � .010, in
conjunction with either �RMSEA � .015 or �SRMR � .030,
which would indicate invariance (Chen, 2007). Significant differ-
ences between metric and scalar invariance models were assessed
using the recommended values of �CFI � .010, in conjunction
with either �RMSEA � .015 or �SRMR � .010 (Chen, 2007).

Internal consistency of the DMS was evaluated using Cron-
bach’s alpha (�) and omega (�; Dunn et al., 2014). Finally,
concurrent validity was assessed between the DMS factors and the
seven APED use variables, using Spearman correlations (	). Very
small, small, medium, large, and very large correlations were
established as .05, .10, .20, .30, and .40, respectively (Funder &
Ozer, 2019). Correlation analysis was completed using SPSS (Ver-
sion 26), and all other analyses were completed using RStudio
(Version 1.2.1335).

Results

Confirmatory Factor Analysis

The model fit indices of all baseline models, for men and
women separately, are summarized in Table 2. Based on descrip-
tive fit indices, across both men and women, the 14-item factor
models demonstrated better fit than the 15-item models. Therefore,
the one- and two-factor 14-item models were then compared, in
both men and women. The SB ��2 test indicated that the 14-item
one-factor model fit significantly worse than the 14-item two-
factor model in men (SB ��2[1] � 180.79, p � .001) and women
(SB ��2[1] � 126.79, p � .001). Table 3 illustrates the standard-
ized and unstandardized factor loadings for the 15-item two-factor
model, demonstrating significant factor loadings on both factors.
The interfactor correlation was very large and statistically signif-
icant for men, r � .630, p � .001 and women, r � .786, p � .001.

Measurement Invariance by Gender

The results of measurement invariance analyses are summarized
in Table 4. The configural invariance model demonstrated reason-
ably acceptable fit based on one of three descriptive fit indices
(CFI � .969, RMSEA � .108, SRMR � .086), although factor
loadings appeared similar across men and women. Constraining
factor loadings to be equal across groups led to �CFI, �RMSEA,
and �SRMR within recommended thresholds, indicating metric
invariance (Chen, 2007). Constraining item intercepts to also be
equal across groups led to �CFI, �RMSEA, and �SRMR within
recommended thresholds, indicating scalar invariance.

Concurrent Validity and Scale Reliability of Best
Fitting Model

The total sample mean and standard deviation (SD) of the DMS
MB subscale was 2.03 (SD � 1.10) and 2.61 (SD � 1.27) for the
DMS MBI subscale, with individual scores ranging from 1 to 6.
Internal consistency was adequate for the DMS MB subscale (� �
.94, 95% CI [.93, .94]; � � .94, 95% CI [.93, .94]) and the MBI
subscale (� � .93, 95% CI [.92, .94]; � � .93, 95% CI [.92, .94]).

Table 2
Model Fit Indices by Gender for 14-Item and 15-Item DMS
Factor Structures

Model �2 df p CFI RMSEA SRMR

14-item, one-factor
Men 1194.087 77 �.001 .925 .174 .156
Women 842.838 77 �.001 .940 .144 .107

14-item, two-factor
Men 480.980 76 �.001 .973 .106 .084
Women 524.293 76 �.001 .965 .111 .077

15-item, one-factor
Men 1303.338 90 �.001 .921 .168 .164
Women 916.272 90 �.001 .943 .138 .114

15-item, two-factor
Men 540.603 89 �.001 .971 .103 .091
Women 575.665 89 �.001 .967 .107 .08

Note. CFI � comparative fit index; RMSEA � root mean square error of
approximation; SRMR � standardized root mean square residual.
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As indicated in Table 5, DMS MB subscale demonstrated signif-
icant positive very large correlations and the DMS MBI subscale
demonstrated significant positive small-to-large correlations with
APED use, including frequency of protein, weight loss shakes,
creatine, amino acids, DHEA, growth hormone, and AAS use, in
both men and women.

Discussion

The factor structure of the DMS has been evaluated in hetero-
sexual samples of men and women as well as in a sample of sexual
minority men. The present study was the first known to confirm
the factor structure in a sample of cisgender sexual minority
women and explore measurement invariance by gender. Results
indicated that a two-factor structure excluding item 10 demon-
strated adequate fit for both sexual minority cisgender men and
women. However, the two-factor model including item 10 also
demonstrated good fit in the sample of sexual minority women.
Using the 14-item two-factor model, measurement invariant anal-
yses indicated that the DMS was invariant across men and women.
The 14-item two-factor DMS also demonstrated appropriate reli-
ability and validity, such that the MB and MBI subscales were
strongly and positively correlated with the use of APEDs, includ-
ing illicit substances such as AAS. The present study was novel in
its assessment of criterion validity of the DMS through associa-
tions with frequency of APED use.

The current study is consistent with prior literature in that the
two-factor solution was supported in sexual minority men (De
Blaere & Brewster, 2017). Sexual minority men in the current
sample also had comparable mean subscale scores to those of prior
studies (e.g., DeBlaere & Brewster, 2017; McCreary et al., 2004).
The similar mean scores and factor structures among men in the
present study and prior studies may strengthen the reliability and
generalizability of the factor structure and measurement invariance
findings. However, DeBlaere and Brewster (2017) found support
for the inclusion of item 10 (“I think about taking anabolic ste-
roids”), whereas in the present study, the 15-item factor solution
demonstrated poorer statistical and descriptive fit in sexual minor-
ity men, compared with the 14-item factor structure. Sexual mi-
nority men in the present study may have demonstrated better
descriptive and statistical fit with the exclusion of item 10 because
of the age range of the sample. The current sample ranged in age
from 18 to 30 years, whereas DeBlaere and Brewster (2017)
included a sample of sexual minority men ranging in age from 18
to 62 (M � 28.80, SD � 14.50)—a wider age range that is more
representative of men who misuse AAS and individuals at risk for
AAS misuse onset (Hildebrandt et al., 2007). Similarly, an explor-
atory factor analysis of the DMS among Scottish, primarily het-
erosexual men also supported the inclusion of item 10 with an
older sample (M � 38.9, SD � 9.80; McPherson et al., 2010).
Therefore, the inclusion of the item 10 may depend on the age

Table 3
Standardized and Unstandardized Factor Loadings From the 14-item Two-Factor CFA in Men and Women

DMS item

Men Women

MB MBI MB MBI

1. I wish I were more muscular .695 (0.856) .776 (0.90)
2. I lift weights to build more muscle .804 (0.96) .800 (1.01)
3. I use protein or energy supplements .838 (1.04) .792 (0.99)
4. I drink weight gain or protein shakes .858 (1.07) .852 (1.06)
5. I try to consume as many calories as I can in a day .691 (0.86) .706 (0.88)
6. I feel guilty if I miss a weight-training session .806 (1.00) .839 (1.05)
7. I think I would feel more confident if I had more muscle mass .813 (1.17) .860 (1.11)
8. Other people think I work out with weight too often .764 (0.95) .855 (1.07)
9. I think I would look better if I gained 10 points of bulk .780 (1.12) .820 (1.06)

11. I think I would feel stronger if I gained a little more muscle mass .798 (1.15) .821 (1.06)
12. I think that my weight-training schedule interferes with other aspects of my life .730 (0.91) .862 (1.08)
13. I think that my arms are not muscular enough .884 (1.27) .846 (1.09)
14. I think that my chest is not muscular enough .903 (1.30) .800 (1.03)
15. I think that my legs are not muscular enough .810 (1.17) .791 (1.02)

Note. Unstandardized factor loadings are presented in parentheses; DMS � Drive for Muscularity Scale; MB � Muscularity-Oriented Behavior; MBI �
Muscularity-Oriented Body Image.

Table 4
Measurement Invariance by Gender: Model Fit Indices

Model �2 df p CFI RMSEA SRMR � �2 � CFI � RMSEA � SRMR

Configural model 1001.172 152 �.001 .969 .108 .086 — — — —
Metric invariance: Factor loadings equal across groups 952.606 166 �.001 .971 .099 .089 
48.566 .002 
.009 .003
Scalar invariance: Factor loadings & intercepts equal

across groups 1242.086 220 �.001 .963 .098 .086 240.914 
.008 
.001 
.003

Note. CFI � comparative fit index; RMSEA � root mean square error of approximation; SRMR � standardized root mean square residual.
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group of men being assessed. Nevertheless, in the present study,
the differences in descriptive fit indices between the 14- and
15-item two-factor models are marginal, which also indicates that
further research is needed to confirm the most appropriate factor
structure of the DMS in sexual minority men.

Although confirmation of the two-factor solution corroborates
prior CFAs, the lack of support for a one-factor solution is incon-
sistent with findings from a CFA of the Italian version of the DMS,
among sexual minority men (Nerini et al., 2016), and with findings
from studies with samples of unknown sexual orientation (e.g.,
McCreary et al., 2004). This inconsistency may indicate cultural
bias or noninvariance of the DMS across sexual orientation groups.
An additional difference between studies was the racial breakdown
of the sample; the present study included a more diverse sample
such that only 38.6% identified as White. The DMS may, there-
fore, perform differently as a function of race. Future research is
needed to evaluate measurement invariance by sexual orientation
and race.

The present study also deviates from investigations of the factor
structure of the DMS in women of unknown sexual orientation,
among whom only a 14-item one-factor solution was supported (de
Carvalho et al., 2019; McCreary et al., 2004). In contrast, the
current study found support for the two-factor structure with or
without item 10. This difference may be explained by the charac-
teristic differences between the current sample and previous in-
vestigations of the DMS factor structure in women. For example,
in the present study, 25.5% of women indicated illicit APED use
during the past year, and the sample was more racially diverse than
the majority White samples of prior studies (de Carvalho et al.,
2019; McCreary et al., 2004). Additionally, the MB and MBI
subscale mean scores endorsed by the sexual minority women in
this sample are comparable to women with medium to high levels
of body image concerns (Hoffmann & Warschburger, 2018). Al-
though prior literature has indicated that risk for disordered eating
and thinness-oriented behaviors may be similar among sexual
minority and heterosexual women (Matthews-Ewald et al., 2014),
sexual minority women have demonstrated higher drive for mus-
cularity than heterosexual women (Yean et al., 2013). Therefore,
the DMS may have a different factor structure in sexual minority
versus heterosexual women, although future research is needed to

test differences by sexual orientation. Alternatively, the current
study’s sample of sexual minority women may not be reflective of
the average drive for muscularity in the sexual minority female
population. Further research is needed to better understand mus-
cularity attitudes and behaviors in sexual minority women. Future
investigations of the DMS factor structure should also consider
APED use among their samples, in order to better understand the
performance of item 10 in different populations.

Although the present study was novel in its analysis of the factor
structure in sexual minority women and measurement invariance
by gender, there were several limitations. Heterosexual men and
women were not recruited for the current study, which would have
allowed for an evaluation of measurement invariance by sexual
orientation in addition to gender. Another limitation is the lack of
consensus in guidelines for model fit comparisons as well as for
evaluating measurement invariance, when using the WLSMV es-
timator. For example, recent literature cautioned against the use of
descriptive fit indices to assess measurement invariance using this
estimator (Sass et al., 2014). In addition, although model compar-
ison tests have been developed to compare the fit of nested models,
no such tests have been developed for nonnested model compar-
ison using the WLSMV estimator. Therefore, the present study
compared nonnested models (14-item DMS vs. 15-item DMS) by
exploring descriptive fit indices. Moreover, cutoff values for de-
scriptive fit indices and change in descriptive fit indices should be
used and interpreted with caution, despite their common use in the
field (Barrett, 2007; Marsh et al., 2004). Additionally, although the
present study provided support for criterion validity of the DMS in
sexual minority men and women, convergent and discriminant
validity could not be investigated. Finally, the present study did
not include individuals who identify as transgender. Prior literature
has indicated that transgender sexual minority compared with
cisgender heterosexual individuals may be at elevated risk for
disordered eating behaviors (Diemer et al., 2015). This group is,
therefore, important to investigate in the context of drive for
muscularity, and the DMS may perform differently in this popu-
lation. Given limitations, the findings from the present study
should be interpreted with caution and treated as exploratory.

Table 5
Bivariate Spearman Correlations Between DMS Subscales and APED Use

Variable 1 2 3 4 5 6 7 8 9

1. DMS MB subscale — .653�� .636�� .497�� .502�� .509�� .473�� .506�� .481��

2. DMS MBI subscale .519�� — .397�� .284�� .359�� .354�� .338�� .361�� .368��

3. Protein use .664�� .334�� — .552�� .424�� .415�� .386�� .398�� .380��

4. Weight loss shake use .533�� .210�� .508�� — .532�� .509�� .514�� .542�� .498��

5. Creatine use .572�� .256�� .473�� .615�� — .685�� .725�� .677�� .505��

6. Amino acids use .585�� .279�� .494�� .525�� .683�� — .705�� .593�� .566��

7. DHEA use .537�� .205�� .425�� .632�� .691�� .730�� — .721�� .681��

8. Human growth hormone use .499�� .164�� .352�� .575�� .592�� .576�� .758�� — .780��

9. Anabolic-Androgenic steroid use .500�� .132�� .323�� .576�� .624�� .583�� .739�� .775�� —
Mean (SD)

Men 2.55 (1.20) 3.45 (1.35) 1.26 (1.35) 0.97 (1.28) 0.76 (1.17) 0.80 (1.22) 0.63 (1.13) 0.60 (1.12) 0.53 (1.03)
Women 2.03 (1.10) 2.60 (1.27) 1.01 (1.24) 0.99 (1.32) 0.46 (1.00) 0.56 (1.09) 0.39 (0.94) 0.37 (0.93) 0.37 (0.94)

Note. Correlations are above the diagonal for women and below the diagonal for men. DMS MB � Drive for Muscularity, Muscularity-Oriented Behavior;
DMS MBI � Drive for Muscularity, Muscularity-Oriented Body Image; DHEA � Dehydroepiandrosterone.
�� p � .01.
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Conclusion

The present study confirms the factor structure of the DMS in
cisgender sexual minority men and women and establishes that the
14-item two-factor DMS performs similarly in both men and
women. The two-factor DMS with the inclusion of item 10 may
also be supported in sexual minority women and needs further
examination in men. Thus, researchers interested in exploring
gender differences in the DMS among sexual minority population
are encouraged to use the 14-item two-factor solution of the DMS.
The present study is unique not only in its inclusion of sexual
minority women but also in its racial diversity. Future research is
needed to explore the factor structure of the DMS in transgender
individuals and the measurement invariance by sexual orientation
and race.
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