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ABSTRACT

Muscularity-oriented disordered eating (MODE) refers to
a broad cluster of pathological eating patterns driven by
the pursuit of muscularity and leanness. Although increas-
ing attention has been devoted towards understanding
these symptoms in men, little work has been conducted
to understand MODE in women. It is also unclear whether
MODE contributes unique variance to functional impair-
ment and emotional distress beyond thinness-oriented dis-
ordered eating symptoms. We addressed these gaps in
a sample of 1,321 community-based adult women
(n = 1136) and men (n = 185). Hierarchical multiple regres-
sions revealed that MODE explained a significant propor-
tion of unique variance in functional impairment in both
men and women, even after controlling for traditional thin-
ness-oriented disordered eating symptoms. MODE also con-
tributed unique variance in symptoms of depression and
anxiety in women, but not for men. Findings highlight the
possible significance of these unique symptoms patterns
geared towards the pursuit of muscularity and leanness.
MODE symptoms may be a viable target in eating disorder
intervention or prevention programs, although further
longitudinal research is needed.

Clinical implications

e Muscularity-oriented disordered eating (MODE) may represent a unique
pattern of eating pathology that drives psychosocial impairment and
distress

e Assessing the nature and severity of MODE may provide important
information about the functioning of an individual

e Developing novel intervention strategies designed to target MODE may
be necessary for some individuals
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Introduction

The pursuit of muscularity among males is common, with recent epidemiological
data indicating that up to 30% of adolescent boys are actively trying to gain weight
(Nagata, Bibbins-Domingo et al., 2019). Alongside this pursuit has been an
increase in concerns related to both muscularity and leanness. Up to 10% of
young men express significant muscularity and leanness concerns, which is
important given that such concerns may have an adverse impact on mental health
(Field et al., 2014). Concerns revolving around the desire for muscularity and
leanness have also given rise to a unique pattern of disordered eating symptoms,
coined muscularity-oriented disordered eating (MODE; Murray et al., 2016).

Muscularity-oriented disordered eating (MODE) refers to a broad cluster of
pathological eating patterns driven by the pursuit of muscularity and leanness
(Murray et al., 2016). As the ideal body type in this context is geared towards
gaining lean muscle rather than losing weight, it naturally follows that the
dietary strategies employed to attain this ideal differ from those that are used
to achieve the thin ideal. It has been suggested that the symptoms that
characterize MODE include overconsumption of protein-based foods, fre-
quent eating (every 2 to 3 hours, sometimes during the middle of the night),
elimination of fats and/or carbohydrate-based foods, liquefying ingredients to
increase caloric intake, periodically engaging in “cheat” meals to boost meta-
bolic rate, and maintaining continual access to pre-planned foods (Murray
et al., 2016).

Emerging research shows that MODE symptoms may be associated with
numerous adverse psychological outcomes. Evidence indicates that nearly one-
quarter of men engage in MODE symptoms, with potentially important risk
factors for future MODE onset including self-perceived underweight, a lower
body mass index (BMI), depressive symptomatology, and substance use
(Nagata, Nagata, Murray et al.,, 2019). Earlier data also show that the strength
of the relationship between MODE symptoms and disability in men with
muscle dysmorphia is comparable to the strength of the relationship between
weight-control behaviors and disability in women with eating disorders
(Murray et al., 2012). Moreover, engagement in specific MODE symptoms,
including cheat meals and the use of performance-enhancing substances, has
been linked to various adverse outcomes, including eating disorder psycho-
pathology, body image problems, dating violence, and criminal offending
(Ganson & Cadet, 2019; Ganson et al.,, 2022, 2021; Murray et al., 2016).

Existing research on MODE has mostly been conducted in men, despite
growing recognition that muscularity concerns are increasingly common in
women. Whereas the muscular ideal for men is characterized by a lean and
muscular mesomorphic shape with a well-defined chest and arms (Cafri et al.,
2005), the ideal for women is characterized by a thin, toned and athletic body
with smooth muscles (Bozsik et al., 2018). In fact, prior evidence has shown
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that men and women engage in a similar frequency of muscle-related social
comparisons, and an internalization of the athletic-ideal in young women
prospectively predicted increases in compulsive exercise (Homan, 2010).
Several cross-sectional studies of women have also documented consistent
associations between a drive for muscularity and multiple indices of mental
health problems (e.g., Rodgers et al., 2018). Overall, these findings support
suggestions that concerns related to muscularity may also be a prominent
feature in women.

Important gaps in research exist with respect to MODE symptoms. There
has been little effort to understand MODE symptoms in women, despite
evidence suggesting that around 5% of young adult women (aged 18-
24 vyears) engage in them (Nagata, Nagata, Murray et al, 2019).
Furthermore, the clinical significance of MODE is poorly understood, which
refers to the association of a symptom or set of symptoms with either marked
distress or impairment in functioning (American Psychiatric Association,
2013). Claritying these literature gaps is needed to better understand the
importance of MODE.

This study examined the relations between MODE symptoms, functional
impairment and emotional distress in women and men. Specifically, we tested
whether MODE symptoms contribute unique variance to functional impair-
ment and emotional distress beyond traditional thinness-oriented disordered
eating symptoms. Despite most research on MODE being conducted in men,
we also included men because we had an a priori aim to test whether the
strength of associations between MODE and these criterion variables differs
significantly between men and women. Based on prior research, we hypothe-
sized that MODE would contribute a significant amount of unique variance in
functional impairment and emotional distress in both men and women. No
formal hypotheses on moderation effects were derived.

Method
Participants and procedure

A total of 1,321 adults (1136 women and 185 men) were recruited in this study.
The vast majority of participants identified as Caucasian (88.0%). Other races
and ethnicities reported were Asian (4.4%), Hispanic (2.6%), Pacific Islander
(0.4%), African American (0.3%), and “other” (4.4%). The mean age was 29.59
(8D = 12.43, min = 18, max = 69) for women and 35.61 (SD = 18.37, min = 18,
max = 76) for men. The mean self-reported body mass index (BMI) was 26.06
(SD = 6.28, min = 14.04, max = 50.06) for women and 26.50 (SD = 5.26,
min = 16.01, max = 51.04) for men. The required sample size was powered
under the following assumptions: a small (f* = .04) degree of proportion of
variance increased; power set to .80; and alpha set to .05 (two-tailed); and
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seven “predictor” variables. Under these assumptions, 199 men and women
were each required. This slightly exceeded the number of men recruited in this
study.

Participants were recruited primarily through online sources, including
social media pages and online forums. Given the focus of the research,
recruitment was geared towards various health and wellness platforms and
forums. This included Facebook and Instagram pages, and advertisements
posted in threads (e.g., about exercising, weight loss diets, weight training
etc.) on Reddit and Quora. Study advertisements outlined that the research-
ers were interested in understanding factors associated with problematic
eating and body image patterns. Respondents to study advertisements
clicked on a link to access the online survey presented through Qualtrics.
Participants could complete the survey at a time and place of convenience.
The survey took approximately 20 minutes. We ensured that participants
only took the survey once by checking for any duplicate IP addresses. No
reimbursement was provided to participants. All participants provided
informed consent. Ethical clearance was granted by Deakin University.

Study variables

Covariates
Background variables. Background variables included participant age, ethni-
city, and BMI.

Disordered eating variables. To ensure that any relationship between MODE
and criterion variables was not explained by traditional thinness-oriented
disordered eating symptoms, we adjusted for three key thinness-oriented
disordered eating symptoms, each of which were assessed via the Eating
Disorder Examination Questionnaire subscales (Fairburn & Beglin, 1994).
The first was the dietary restraint subscale, which consists of five items
(e.g., “have you gone for long periods of time without eating in order to
influence your weight or shape”) rated along a 7-point scale. Scores are
averaged to create a subscale score, with higher scores reflecting higher
intentions to restrict. The second variable was purging frequency, defined
as the average number of self-induced vomiting or laxative use episodes of
the past 28 days. The third variable was fear of weight gain, assessed via
a single item (“have you had a definite fear that you might gain weight”)
rated along a 7-point scale (from 0 [no days] to 6 [everyday]). Using
a single item to assess fear of weight gain has been employed in several
prior studies (e.g, Levinson et al., 2020; Linardon et al., 2018; Messer et al.,
2021).
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Independent variable

Muscularity-oriented disordered eating

The Muscularity-Oriented Eating Test (MOET) was used to assess the broad
spectrum of MODE symptoms experienced over the past 28 days (Murray
et al.,, 2019). The MOET contains 15 items (e.g., “I have continued to eat
despite feeling full, in attempting to influence my muscularity”, “I have used
meal replacement supplements when I felt full”.) that are rated along a 5-point
scale, ranging from 0 (never true) to 4 (always true). Items are averaged to
produce a total score, with higher scores reflecting a higher severity of

MODE.

Criterion variables

Functional impairment

The 16-item Clinical Impairment Assessment was used to assess impaired
psychosocial functioning secondary to eating behaviors over the past
28 days (Bohn et al., 2008). Items (e.g., “to what extent have your eating
habits, exercising, or feelings about your eating, shape, or weight interfered
with your relationships with others”) are rated on a 4-point scale, ranging
from 0 (not at all) to 3 (a lot). Items are summed to produce a total score,
with higher scores reflecting greater impairment in psychosocial
functioning.

Depressive and anxiety symptoms

The 4-item Patient Health Questionnaire was used to assess symptoms of
depression and anxiety experienced over the past two weeks (Kroenke et al.,
2009). Two items each make up the depression (“how often have you been
bothered by feeling down, depressed, or hopeless”) and anxiety (“how often have
you been feeling nervous, anxious, or on edge”) subscale. Items are rated along
a 4-point scale, ranging from 0 (not at all) to 3 (nearly every day). Items are
summed to produce a subscale score, with higher scores reflecting more severe
depression and anxiety symptoms.

Results
Preliminary analyses

A small amount of missing data (2%) was observed for participant BMI.
These data were missing completely at random and were thus estimated
using expectation maximization techniques. Multivariate outliers were
detected, but given these cases comprised less than 1% of the total sample,
they were retained in the final analyses. Skewness and kurtosis values for
study variables were lower than the critical limits that may cause problems in
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regression analyses (skew values > 3 and kurtosis values > 10; Kline, 2010).
Residuals in each regression model were also normally distributed, centering
on zero.

Descriptive statistics

Descriptive statistics and correlations between study variables are presented in
Table 1. Internal consistency estimates for study measures are also presented
in Table 1. For women, MODE was significantly and positively correlated with
each of the study variables (rs = 0.19-0.74). For men, MODE was also
significantly and positively correlated with each of the study variables (rs = -
0.36-0.72), except purging frequency.

Hierarchical multiple regressions

Three hierarchical multiple regressions were performed to examine the inde-
pendent contribution of MODE to functional impairment, depressive symp-
toms, and anxiety symptoms. In Step 1, covariates included were age, BMI,
ethnicity (Caucasian vs other), dietary restraint, purging frequency, and fear of
weight gain. In Step 2, MODE was added to evaluate its unique contribution.
Although we had an a priori aim to test whether associations between MODE
and criterion variables are moderated by gender, a post-hoc decision was made
to omit such tests of moderation due to the small number of men recruited
(and subsequent issues with statistical power). Instead, analyses are stratified
by gender and results are presented separately for women (Table 2) and men

Table 1. Pearson correlations between study variables.

Variable 1 2 3 4 5 6 7
1. Muscularity oriented disordered T2xR* .06 ATHE* 70%** 36%** A0%**
eating

2. Dietary restraint T4¥x 14% 54xx*® S55%¥* 35%¥* .38%¥*

3. Purging 19xxx 25%¥%% .03 .08 .05 .05

4. Fear of weight gain S4xx* AO*F* 7xF* S5%** 39*x* 36%%*

5. Functional impairment T 3ExX 1% 26**¥* 65**¥* 61**¥* 65***

6. Depressive symptoms Ry Rl Rl 5% A2xF* 60*** 69***

7. Anxiety symptoms ATFE* 39%** 27%** A2%** B7%** 70%**

M (5D) women 16.97 245 1.26 3.51 16.65 2,62 2.29
(12.10) (1.80) (5.82) (2.49) (12.24) (1.98) (1.94)

Range 0-59 0-6 0-50 0-6 0-48 0-6 0-6

a .89 .83 - - .96 .90 .89

M (5D) men 12.25 1.72 0.64 1.71 8.19 1.51 1.55
(11.40) (1.60) (4.31) (2.28) (10.53) (1.70) (1.81)

Range 0-51 0-6 0-50 0-6 0-48 0-6 0-6

a .90 77 - - .96 .87 .85

Above the diagonal line are the values for men (n = 185) and below the diagonal line are the values for women
(h=1136).

®%p < 001

** p< .01

*p < .05
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Table 2. Results from the hierarchical multiple regressions for women (n = 1136).

Impairment Depressive symptoms Anxiety symptoms

Independent variable B s np? B s> np? B s2 np?
Step 1

Age —. 5% .02 .04 —.14%%* .02 .02 15%%* .02 .02
Caucasian (coded 1) -.03 .00 .00 .00 .00 .00 03 .00 .00
BMI .08*** .01 .01 .02 .00 .02 .01 .00 .00
Restraint 35%xx .08 16 27%%* .02 .00 10%* .01 .01
Purging 09*** .01 .02 09*** .01 .01 05 .00 .01
Fear of weight gain A3FE* 13 23 28%** .06 .07 34%%* 09 .09

R? = 57%** R? = .25%** R? = 217+

Step 2

Age —.09*** .01 .02 —.10%** .01 .01 12%%* .01 .01
Caucasian (coded 1) -.02 .00 .00 .00 .00 .00 03 .00 .00
BMI .08*** .00 .02 .02 .00 .00 01 .00 .00
Restraint .08** .00 .01 .03 .00 .00 -.05 .00 .00
Purging 09*** .01 .01 09*** .01 .01 05 .00 .00
Fear of weight gain 2% .07 17 22%** .03 .04 28%** .05 .06
MOET scores 45%** .08 17 27F** .03 .04 Q5% 03 .03

R? change = .08***

R? change = .03***

R? change = .02%**

Ethnicity was operationalized as Caucasian (coded as 1) and non-Caucasian (coded as 0) given the small number of
individuals identifying as non-Caucasian; 8 = standardized regression coefficients; sr* = semi = partial correlation.
np’ = partial eta squared

*P<.05

**P<.01

*** P <.001

(Table 3). Given the number of tests performed, the threshold for statistical
significance was adjusted to .008 (.05/6 tests). Analyses were performed for
men and women separately.

Functional impairment

For both women and men, the overall regression model explained a significant
proportion of variance in functional impairment. Inclusion of MODE in Step 2
significantly increased the proportion of variance in functional impairment
accounted for by the two regression models. MODE explained 8% of unique
variance in functional impairment scores for women (f = .45), and 10% for
men ( = .51).

Depressive symptoms

The overall regression models explained a significant proportion of variance in
depressive symptoms for men and women. Inclusion of MODE in Step 2
significantly increased the proportion of variance in depressive symptoms
accounted for by the regression model for women, explaining 3% of unique
variance in depressive symptoms ( = .27). MODE did not contribute unique
variance in depressive symptom scores for men (§ = .10).
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Table 3. Results from the hierarchical multiple regressions for men (n = 185).

Impairment Depressive symptoms Anxiety symptoms

Independent variable B sr? np> B sr? np> B sr? np?
Step 1

Age —.24%%* .05 .08 —.20%* .04 .04 -17* .02 .03
Caucasian (coded 1) -.00 .00 .00 -.02 .00 .00 .06 .00 .01
BMI -.04 .00 .00 —-.08 .00 .01 -.16* .02 .03
Restraint 30%** .06 .08 9% .02 .02 15 .01 .01
Purging .03 .00 .02 .02 .00 .01 .03 .01 .00
Fear of weight gain 5% .09 14 23%* 04 .05 29%** .06 .07

R? = 46%** R? = 23%** R? = 25%**

Step 2

Age -.10 .01 .02 —-.18* .02 .03 -.16* .02 .02
Caucasian (coded 1) .02 .00 .00 -.01 .00 .00 .06 .00 .00
BMI .00 .00 .00 -.07 .00 .01 —.15% .02 -3
Restraint -.00 .00 .00 A3 .01 .01 12 .01 .01
Purging .04 .00 .00 .02 .00 .00 .03 .00 .00
Fear of weight gain 29%** .05 12 21 .03 .04 29%** .05 .07
MOET scores o) Rl .10 A7 .10 .00 .00 .05 .00 .00

R? change = .10%** R? change = 00 R? change = 01

Ethnicity was operationalized as Caucasian (coded as 1) and non-Caucasian (coded as 0) given the small number of
individuals identifying as non-Caucasian; 8 = standardized regression coefficients; sr* = semi = partial correlation. .
np’ = partial eta squared

*P<.05

** P <.01

*** P <.001

Anxiety symptoms

The overall regression models explained a significant proportion of variance in
anxiety symptoms for men and women. Inclusion of MODE in Step 2 sig-
nificantly increased the proportion of variance in anxiety symptoms accounted
for by the regression model for women, explaining 3% of unique variance in
anxiety symptoms (f = .25). MODE did not contribute unique variance in
anxiety symptom scores for men (f = .05).

Discussion

This study investigated whether MODE symptoms in men and women con-
tribute unique variance to functional impairment and emotional distress. Two
main findings emerged. The first was that MODE contributed unique variance
to functional impairment in both men and women even after controlling for
thinness-oriented disordered eating symptoms. The second was that MODE
contributed unique variance to symptoms of depression and anxiety in
women, but not in men. Importantly, the proportion of additional variance
accounted for by MODE was mostly small in regression models (0-10%),
suggesting that these symptoms may not explain as much variation in impair-
ment and distress indices than other markers of disordered eating.

Results suggest that MODE could signify a unique and key pathway through
which psychopathology manifests. Certain features that characterize MODE,
such as meticulous macro-nutrient tracking, obsessions with protein-rich
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food, and the importance placed on dietary regimes, may begin to take
precedence over, and negatively affect other, important areas of life (e.g.,
work performance, interpersonal relationships etc.), potentially explaining
its unique contribution to functional impairment in these domains.

It was interesting to see that MODE contributed variance to emotional
distress in women but not men. This might be explained in a couple of ways. In
regards to women, it may be that women who engage in MODE may also
experience heightened psychological distress because of an outside perception
that these symptoms are, relative to thinness-oriented disordered eating,
atypical among women in the general population. With respect to men,
perhaps the mean age (M = 35.6 years) of men in this study accounted for
the null associations. It could be that MODE symptoms are less important in
explaining variability in general emotional distress than other factors known
to contribute to mental health problems in middle adulthood, such as percep-
tions of handling the transition to fatherhood, satisfaction with career perfor-
mance, or financial security (Rochlen et al., 2008). Alternatively, sample size
could have been a problem; it could be that the small number of men we
sampled prevented us from detecting any smaller, but significant contribu-
tions of MODE to emotional distress.

Unexpectedly, the relative contribution of the three thinness-oriented dis-
ordered eating symptoms to criterion variables was similar across genders. For
instance, fear of weight gain explained just as much variance in impairment
and distress measures in men compared to women. It is likely that there are
subgroups of men for whom thinness is a major concern and a subgroup for
whom muscularity is the primary concern. Being able to predict this with
accuracy is a necessary future direction. Taking into account the small sample
size, findings further demonstrate that the experience of eating and body
image disturbances in men is complex and warrants additional investigation.

On a practical level, present findings suggest that health care professionals
may benefit from enquiring about, or screening for, the presence and severity
of MODE among men and women who are at risk for eating and body image
disturbances. Doing so may provide a more comprehensive case formulation
of the precipitating factors contributing to a client’s current psychological and
interpersonal functioning, potentially leading to more targeted forms of care.
Furthermore, pending replication in rigorous prospective studies, considera-
tion of incorporating strategies designed to specifically target MODE in
established eating disorder prevention and early intervention programs may
be warranted. If these symptom patterns emerge as strong determinants of
functional impairment and emotional distress, finding novel ways to address
them is necessary for improving the mental health of those affected. Overall,
the present findings will ideally generate additional prospective or experience
sampling studies designed to investigate the prognostic importance of MODE.
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Strengths and limitations

There are a number of strengths associated with this study, including the
recruitment of a large sample from the general population, a focus on under-
studied populations (men), and an investigation of a novel class of disordered
eating symptom that have received limited research attention. However, there
are also limitations. First, we recruited mainly from health and wellness social
media and online forums, which introduces potential selection biases. It is
important to examine the role of MODE in cohorts that are representative of
the wider population, or in populations for whom MODE is a significant
problem (bodybuilders). Second, the assessment of key covariates is
a limitation. The replicability of the EDE-Q restraint subscale has been called
into question (Rand-Giovannetti et al., 2020), while a single item measure of fear
of weight gain may not fully capture the complexity of this construct.
Additionally, concerns have been raised about the construct validity of the
MOET (Cooper et al., 2020), as it may tap into some restrictive eating patterns
that are characteristic of thinness-oriented disordered eating. Although the
MOET total score contributed unique variance to criterion variables beyond
dietary restraint, replicating these findings with a different measure of MODE
may be necessary (Cooper et al., 2020). Third, other than checking for duplicate
IP addresses and unusual response patterns, no attention check items were
administered. Fifth, the number of men recruited was much smaller than the
number of women recruited, preventing us from formally testing for gender
differences as originally planned due to issues with statistical power.

In sum, the present study examined the associations between MODE, func-
tional impairment, and emotional distress. MODE was shown to contribute
unique variance to functional impairment and emotional distress in adult
women beyond traditional thinness oriented disordered eating symptoms.
MODE also contributed unique variance to functional impairment in men.
Pending replication in a larger sample with more diverse measures, practitioners
may benefit from enquiring about the degree of MODE in certain individuals.
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