
r e v c o l o m b p s i q u i a t . 2 0 1 7;4  6(3):168–177
www.elsev ier .es / rcp

Review Article

Muscle  dysmorphia  and use  of ergogenics
substances. A  systematic  review�

Jaime García-Rodrígueza, Georgina Alvarez-Rayóna,∗, Jaime Camacho-Ruízb,
Adriana  Amaya-Hernándeza, Juan Manuel Mancilla-Díaza

a Facultad de Estudios Profesionales Iztacala, Universidad Nacional Autónoma de México, Mexico
b Unidad Académica Profesional Nezahualcóyotl, Universidad Autónoma del Estado de México, Mexico

a  r  t  i  c  l  e  i  n  f  o

Article history:

Received 5 April 2016

Accepted 29 June 2016

Available online 22 July 2017

Keywords:

Body image

Body dysmorphic disorders

Performance-enhancing substances

Anabolic agents

a  b  s  t  r  a  c  t

The use of ergogenic substances (UES) is not restricted to achieving a better athletic perfor-

mance, but also it is a behaviour for body changing through muscle development; however,

little is known about the relationship between muscle dysmorphia (MD) and UES. There-

fore,  it was conducted a systematic review of those empirical papers that have studied this

relationship over the last decade (2004–2014). First it is highlighted that of the 22 articles

analysed, only 13 explicitly aimed this interest. Besides, although the documented data out-

lined some relevant aspects such as the existence of a high co-occurrence (60–90%) between

MD  and UES. In general, the evidence is still incipient and uncertain, mainly because of the

large disparity between the methodologies of the studies, particularly in terms of indicators,

parameters and measures utilised to assess UES within the context of MD.

©  2016 Asociación Colombiana de Psiquiatrı́a. Published by Elsevier España, S.L.U. All

rights reserved.

Dismorfia  muscular  y  uso  de  sustancias  ergogénicas.  Una  revisión
sistemática

Palabras clave:

Imagen corporal

r  e  s  u  m  e  n

El uso de sustancias ergogénicas (USE) no se restringe a la consecución de un mayor

desempeño  atlético, actualmente también es una conducta de cambio corporal, vía el desar-

Trastorno dismórfico corporal rollo  muscular; no obstante, poco se sabe de la relación entre dismorfia muscular (DM) y USE.

Sustancias para mejorar el
rendimiento

Anabolizantes

Por  tanto se realizó una revisión sistemática de los estudios empíricos que, durante la última

década (2004-2014), la han examinado. De entrada, destaca el hecho de que, de los 22 artícu-

los  analizados, solo en 13 se explicita este interés. Además, aunque los datos documentados
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delinean algunas vertientes relevantes, como la existencia de una alta concomitancia

(60-90%) de DM y USE, en general las evidencias son aún incipientes e inciertas, princi-

palmente debido a la gran disparidad metodológica entre estudios y, particularmente, en

cuanto a los indicadores, los parámetros y las medidas que, en el contexto de la DM, se han

venido empleando para evaluar USE.

©  2016 Asociación Colombiana de Psiquiatrı́a. Publicado por Elsevier España, S.L.U.

Todos los derechos reservados.
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eople with muscle dysmorphia (MD), as a variant of body
ysmorphic disorder, present distortion (based on their
erception of being insufficiently muscular) and extreme
ody preoccupation, which results in clinically relevant
iscomfort.1 In addition, as a behavioural expression, the per-
on adopts extreme behaviours for bodily change. Among
he most characteristic are: weightlifting, drastic changes in
iet and ergogenic substance use (ESU).2–4 Generically, the
erm ergogenic substances (ES) is applied to all products that
mprove a body’s performance5 and are usually classified
s: nutritional (such as proteins), pharmacological (such as
mphetamines) or hormonal (such as anabolic androgenic
teroids [AAS]). Meanwhile, the reasons for use can be clas-
ified as: psychophysiological, psychoemotional and social.6

In the literature on MD, ESU, and more  specifically AAS use,
re often referred to but are not considered relevant when
iagnosing MD,1,7 with the functional relationship between
he same also remaining unclear. This situation led Rohman8

o conduct a narrative review of the relationship between MD
nd AAS use, and he concluded that, although there is suffi-
ient evidence that AAS use is more  frequent in the presence of
he disorder, it is not true that MD can predict the use of AAS.
owever, given the epidemiological, nosological and clinical

elevance underlying the understanding of this relationship,
he general objective of this research is to conduct a system-
tic review of the studies that, during the last decade, have
nalysed the relationship between MD  and ESU, considering
he following premises: (a) interest on the topic has increased
ver the last decade, so the spectrum of existing evidence will
e greater; (b) the study of this relationship is not limited to
hat of a predictive approach, but will involve evidence of dif-
erent levels and scopes, and (c) ES that lead to an increase in

uscle mass are not limited to AAS, so it has therefore been
eemed appropriate to broaden the spectrum of substances
o be taken into account.

ethods

n general, the procedure for searching and selecting arti-
les was guided by the principles of the PRISMA (Preferred
eporting Items for Systematic Review and Meta-Analyses)
tatement.9,10 The search period ranged from January 2004 to

ecember 2014, and the search was performed from 26 to 30
arch 2015, on the Web of Science database, with the terms:
uscularity and muscle dysmorphia, in combination with:

nabolic androgenic steroids, ergogenic, supplement and
performance enhancing substances, in the title, abstract and
keywords. Articles were selected based on the fulfilment of
four inclusion criteria: (a) that they were empirical; (b) that
they were written in English or Spanish; (c) that they included
at least one measure and/or indicator of MD  and another of
ESU, and (d) that some of the data analyses performed involved
an intersection between MD and ESU. In addition, three exclu-
sion criteria were considered: (a) dissertations, conferences
and presentations; (b) reviews, meta-analyses, case studies
or studies with a purely qualitative methodological approach,
and (c) studies aimed at the psychometric evaluation of a mea-
sure (Fig. 1). The 22 articles retained were analysed based on
the following axes: source, purpose, methodology and main
findings.

Results

Source

The year with the highest number of published articles (5)
was 2012, while the journal with the most inclusions was
Body Image,  with five. Regarding the country of origin, the
United States featured most heavily (77.3%), one article is
multinational11 and only one corresponds to Latin America.12

As for authors who have followed the topic, Tom Hildebrandt
is worth noting, with five articles.11,13–16

Purpose

Only 13 articles (59.1%) explicitly state the authors’ interest in
analysing the relationship between MD and ESU, whether in
objectives, questions or hypotheses, and although this interest
is not explicit in the remaining articles, they included results
related thereto.

Methodology

Study type and design. All of the studies are non-experimental
and predominantly cross-sectional in nature (95.4%), with
only one longitudinal study after 6 weeks.17

Samples. All are non-probability samples of the inten-
tional or incidental type. The number of participants ranged
from 60 to 5527 (Table 1), although the most common size
was 101–500, and mainly 201–300 (27.3%); however, three

studies (13.6%) included a group with less than 25 partic-
ipants, of which two included participants diagnosed with
MD12—through a self-administered interview—or anorexia
nervosa (AN).11 Although five studies included women,15,18–21
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Systematic search
in Web of

Science N = 148

Studied evaluated
N = 60

Rejected in accordance
with the exclusion
criteria (review of
abstracts) N = 26

Extensive reviews
N = 34

Articles analysed
N = 22

Repeated records
N = 88

Qualitative Approach
N = 3 

Case study
N = 1 

Language other than
Spanish/English N = 5

Muscularity measurements
and the use of ergogenic
substances not included

N = 11 

Did not correspond to
the topic N = 8

Literature reviews
N = 9

Analysis not included that involved
an intersection between
muscularity and the use
of ergogenic substances

N = 1

 sele
Fig. 1 – Article

only one focused on them.19 As for the type of participants,
university students were predominant (59.1%), followed by
weightlifters (45.4%). It is important to note that only five
studies mentioned the sample recruitment process, which
was: through advertisements placed in gyms or nutritional
product stores13,28 or through electronic media, such as
websites,14,27,28 forums27 or email.32
Instruments and/or measures. In general, the greater use of
self-applied scales, mainly the Likert-type, stands out. To eval-
uate the correlates of MD, the most widely used instruments

Table 1 – Characteristics of the samples.

Sample Articles, n (%)

Size
≤100 5 (22.7)
101–500 11 (50)
501–1000 4 (18.2)
>1000 2 (9.1)

Type
Adolescents 2 (9.1)
University students 13 (59.1)
Weightlifters or bodybuilders 10 (45.4)
Ergogenic substance users 1 (4.5)
Muscle dysmorphia 2 (9.1)
Anorexia nervosa 1 (4.5)
ction process.

were: Drive for Muscularity Scale (DMS) (31.8%),22 Muscle
Dysmorphic Disorder Inventory (MDDI) (27.3%)23 and Muscle
Dysmorphia Inventory (MDI) (18.2%).24 As for another type of
scale, in one study13 a silhouette scale was used, the Body-
builder Image  Grid (BIG)23 and two conducted diagnostic
interviews for MD: one based on the Body Dysmorphic Dis-
order Modification of the Yale-Brown Obsessive Compulsive
Scale (BDD-YBOCS)25 and another designed for that purpose.12

In order to evaluate ESU or its correlates (as current or past use,
intention to use), 13 studies (63.6%) used deliberately-designed
items and, of these, nine only used 1–3 items (Table 2). As for
specific measures of ESU, only the Stepping Stones Inventory
is identified.26 However, it is worth noting the fact that the
MDI24 was used in four articles,19,20,27,28 fulfilling two  tasks: on
the one hand, to measure the presence of MD  symptoms and,
on the other, to evaluate ESU with two of its subscales (sup-
plements and pharmacological substances). Therefore, the
heterogeneity of indicators used in the measurement of ESU
is remarkable, a situation that could respond to: (a) the aspect
examined: use (17 items), intention to use (3), positive effects
of use (4) and negative effects of use (1); (b) excessive speci-
ficity or lack of specificity as to the substances considered,
which can range from evaluating specific ES (such as protein)
to more  or less specific sets (such as supplements), but in any

case the most widely examined ES are illegal (9 items), and in
particular AAS (8); (c) the multiplicity of ESU temporality indi-
cators: at some point (10 articles), current (9) or not specified
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Table 2 – Characteristics of the studies and main results.

Source Samples and ESU measures Main results

Hatoum et al.,30

2004; United
States

Sample, 89 male university students. Measures, two
Likert-items on SPU (at some point)

Of  the sample, 30.3% used TIM and 14.6%, TBF.
Hours dedicated to reading men’s magazines was
weakly associated with higher SPU-TIM (r = 0.28),
but not with SPU-TBF

Cafri et al.,29

2006; United
States

Sample, 269 male adolescents. Measures, three
Likert-items on illegal ESU

Frequency of use (at some point and current) AAS:
2.6 and 1.5%; ephedrine, 6 and 3.8%, and
prohormones, 4.5 and 3.8%; all or a combination,
9.8%. Significant and direct predictive effect of SP
(Wald = 4.94) and MDS (Wald = 4.32) on ESU

Hildebrandt
et al.,13 2006;
United States

Sample, 237 adult male WL. Measures, two list-items on
SPU; one list-item on illegal ESU. Time of use: not specified

Based on MDS, the LCA was broken down into five
groups: 1. MD (16.9% of the sample, all
weightlifters), 2. Those preoccupied with
musculature, 3. Those preoccupied with fat, 4.
Normal-behavioural, and 5. Normal. Greater SPU
in group 1, and lower SPU in group 5; greater
SPU-TBF in group 3 (37.8%) versus group 2 (22%),
and greater SPU-TIM in group 2 (54%) versus group
3 (34%). Frequency of illegal ESU: 62%: greater in
groups 1 (30%), 3 (10.3%) and 4 (10%)

Kanayama
et al.,34 2006;
United States

Sample, 89 adult male WL (48 AAS users and 41 non-users);
AAS subdivided, first into: experimental users (2–5 months;
n = 24) and large users (6–150 months; n = 24); and then into:
current users (n = 31) and ex-users (n = 17). Measures, not
specified; records continued from a previous study

In  users (versus non-users), significantly higher:
body preoccupation, avoidance of showing the
body and abandonment of leisure activities; no
difference between large users and experimental
users. In current users (versus ex-users): equal
body preoccupation, but significantly greater
avoidance and abandonment; in addition, this last
variable was similar among ex-users and
non-users

Dodge et al.,32

2008; United
States

Sample, 99 male university students (56 athletes and 43
non-athletes). Measures, two dichotomous items on legal
ESU; a Likert-item on intention to use and
deliberately-designed questionnaire (14 Likert-items) on
positive and negative beliefs

ESU  frequency (at some point and current): 37 and
19% (18% athletes and 21% non-athletes). The
groups did not differ in attitudinal-MDS, but
behavioural-MDS and ES-intention were higher in
athletes. Behavioural-MDS (exp  ̌ = 4.69), positive
beliefs (exp  ̌ = 1.67) and negative beliefs (exp
ˇ = 0.30) predicted current ESU; in turn,
behavioural-MDS predicted these beliefs, the
former positively (b = 0.29), and the latter
negatively (b = −0.53)

Litt et al.,17 2008;
United States

Sample. Male university students: 167 at T1 and 161 at T2 (6
weeks later). Measures, at T1 a dichotomous item on ESU
(at some point) and T2 on current use (last 6 weeks); at T1
and T2, an list-item, the response to which was branched
(yes/no)

Frequency of ESU: T1, 30% and T2, and 19%; at T1,
the most widely used ES were proteins (36%) and
creatine (12%), and the least used,
androstenedione (2%). From T1 to T2, in 78.3% the
state of use remained unchanged; 14.9% did not
use at T1, but used at T2; 4.3% reported use at T1,
but not at T2. The following were relevant in the
prediction of T2-ESU: T1-ESU (exp  ̌ = 7.89) and
behavioural-MDS (exp  ̌ = 3.24), but not
attitudinal-MDS

Baghurst et al.,27

2009; United
States

Sample, 293 adult males: 66 university football players, 115
WL, 65 natural BB and 47 non-natural BB. Measures, two
MDI subscales24: supplements and substances

Significantly higher SPU and ESU in non-natural
BBs than in natural BBs, but without a difference
in MDS. Significantly higher illegal ESU in
non-natural BBs than in football players. WL
without difference in MDS (compared to natural
and non-natural BBs), but significantly lower SPU.
In football players, significantly lower MDS than in
the other three groups

Chittester
et al.,28 2009;
United States

Sample, 113 male university students. Measures, two
dichotomous items on AAS use and MDI subscale24

Frequency of AAS use: 2.6% at some point and
1.8% current. SPU was significantly associated
with higher behavioural-MDS (r = 0.77), dieting
(r = 0.53), exercise dependence (r = 0.40) and
attitudinal-MDS (r = 0.28). In the prediction of MDS,
significant positive effects of exercise dependence
(ˇ = 0.39) and SPU (  ̌ = 0.26) were identified
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Table 2 – (Continued)

Source Samples and ESU measures Main results

Walker et al.,16

2009; United
States

Sample, 549 male university students. Measures, list-items
on legal and illegal ESU: time of use, age at onset, most
recent use, reasons and perceived effects (negative and
positive)

Intention of ESU: 2%; ESU (at some point): 14.2%;
10% legal thermogenics, 3.6% illegal, 3.8%
prohormones and 2.9% AAS. One type of ES: 69%;
two types: 19%; three types: 10%, and four types:
1%. Body checking behaviour had a positive
predictive effect on ESU (Wald = 6.47)

Behar et al.,12

2010; Chile
Sample, 172 adult males (84 university students and 88
WL), divided into: those with MD (n = 76) and those without
MD (n = 12). Measure, deliberately-designed questionnaire
on MD symptoms and legal and illegal ESU (at some point)

Frequency of ESU: 1% students and 48% WL (29%
without MD and 67% with MD), with significant
differences between the groups. Frequency of AAS
use: 0 among students and 38% of WL (26%
without MD and 42% with MD), but the latter two
groups did not differ significantly

Hildebrandt
et al.,14 2010;
United States

Sample, 1000 adult male ES users. Measures, three
list-items on ESU (legal and illegal): which they have used,
which they use regularly, number and duration of cycles,
route of administration, dose, time between cycles,
intention to use, etc.

Frequency of AAS use, 94%; illegal thermogenics,
28%; growth hormone, 6%, and insulin, 3%. Based
on BD, the LCA was broken down into four groups:
1. MDS (10%, mostly BB), with intense DIM, long
periods of ESU, short periods between cycles and
long-term intention to use; 2. High BD (23%), but
with marginal DIM; 3. High BD (19%), with intense
DIM, but less negative appearance-related
self-esteem, and low risk ESU pattern, and 4. Low
BD (48%), with a lower overall impact

Parent et al.,35

2011; United
States

Sample, 270 male university students. Measures, eight
Likert-items on favourable expectations and intention to
use AAS

In  the prediction of favourable expectations, the
following were relevant: IMI, both direct (  ̌ = 0.18)
and indirectly (  ̌ = 0.20), and directly, DIM (  ̌ = 0.36).
In the prediction of intention to use, the following
were relevant: indirectly, IMI (  ̌ = 0.09); DIM, both
direct (  ̌ = 0.13) and indirectly (  ̌ = 0.19), and
directly, favourable expectations (  ̌ = 0.53).
Embarrassment and body checking were not
relevant

Babusa et al.,33

2012; Hungary
Sample, 120 adult men (60 university students and 60
non-competitive BB). Measures, a MASS subscale
(substance use)44 and a question about current AAS use

MDS and ESU were significantly higher in BBs.
Frequency of AAS use: 9.2% in BBs and 0 in
students. Significantly higher MDS in BB AAS
users than in BB non-users

Hildebrandt
et al.,15 2012;
United States

Sample, 201 university students current SUP users (100
men and 101 women). Measures, two deliberately-designed
questionnaires: Attitudes about Appearance and
Performance Enhancing Drugs (15 items on illegal ESU) and
Appearance and Performance Enhancing Drug Use
Checklist (no extension specified), on past and current SPU

SPU (current): 54.7% TBF (35% men and 74.3%
women) and 52.7% TIM (86% men and 19.8%
women); both SUP (39.6% men and 4% women).
Illegal ESU (current): 15.9%, and all used AAS (28%
men and 4% women); SPU always preceded ESU. In
the prediction of SPU, the following were relevant:
negative (  ̌ = 0.44) and positive perfectionism
(ˇ = 0.30), MDS (  ̌ = 0.40), SP (  ̌ = 0.36), PW (  ̌ = 0.29)
and use of illicit drugs or alcohol (  ̌ = 0.16). In the
prediction of illicit ESU, the following were
relevant: MDS (  ̌ = 0.36), negative perfectionism
(ˇ = 0.28), SP (  ̌ = 0.23), PW (  ̌ = 0.20), use of illicit
drugs or alcohol (  ̌ = 0.18), and compulsive exercise
(  ̌ = 0.10). In addition, in the prediction of illegal
ESU, the following were relevant: social influence
(ˇ = 0.66) and SPU-TIM (  ̌ = 0.43), and to a lesser
extent SPU-TBF (  ̌ = 0.23). When only taking
women into account: though these predictive
effects are confirmed, the relevance of social
influence (  ̌ = 0.31) and SPU-TIM (  ̌ = 0.22)
decreased, while SPU-TBF increased (  ̌ = 0.35)

Murray et al.,11

2012; Australia,
United States,
Ukraine and
Singapore

Sample, 60 adult males (21 with MD, 24 with anorexia
nervosa and 15 WL). Measures, a question about ESU (at
some point), including AAS, growth hormone, laxatives and
diuretics

ESU: 90% MD, 33% anorexia nervosa and 33% WL.
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Table 2 – (Continued)

Source Samples and ESU measures Main results

Pope et al.,25

2012; United
States

Sample, 233 adult male WL. Measures, “face to face”
statement on AAS use (at some point) and urinalysis
(current use)

AAS  use (at some point and current): 43.8 and
14.6% (33.3% of the former); age at onset, 22.8 ± 5.1
years, with only 6% starting before the age of 17.
AAS users (versus non-users): significantly higher
average age and more years of weightlifting.
Higher muscular dissatisfaction (HR = 2.0), lower
athleticism (HR = 2.2) and MDS (HR = 3.3) present
during adolescence predicted a higher risk of later
AAS use; the first two variables doubled it and the
latter tripled it

Tod et al.,21 2012;
United
Kingdom

Sample, 651 university students (342 men and 309 women).
Measure, checklist for 14 ES (such as protein, AAS and
growth hormone)

Although  in both sexes ESU was significantly
associated with greater motivation to increase
muscle tone, it was higher in men (r = 0.34) than in
women (r = 0.25)

Hale et al.,19

2013; United
States

Sample, 74 adult female WL: 19 fitness and 55 BB (26
experts and 29 beginners). Measures, MDI subscales on
supplements and substances24

SPU was significantly higher in BB (than in fitness
enthusiasts); there were no differences between
the groups regarding the use of other ES

Karazsia et al.,26

2013; United
States

Sample, 448 male university students. Measures, Stepping
Stones Inventory, but only records on the use of four ES
were maintained: protein, creatine, androstenedine and
AAS

Use (at some point and current) of: protein (60.9
and 30.6%), creatine (36.2 and 10%) and
testosterone derivatives (5.8 and 2.5%). With
progression in mean age at onset, but no
difference between androstenedine and AAS.
Among those who used the latter, 96.2 and 84.6%
had a history of protein and creatine use. In the
prediction of current protein use, the following
were relevant: IMI (  ̌ = 0.09), BD (  ̌ = 0.20) and DIM
(ˇ = 0.07); for creatine: protein use (  ̌ = 1.86) and BD
(ˇ = 0.07); for testosterone derivatives: creatine use
(  ̌ = 2.08) and body comparison (  ̌ = 0.15). A history
of protein use increased the likelihood of creatine
use six-fold, and the use of creatine increased the
likelihood of using testosterone derivatives
eight-fold

Skemp et al.,20

2013; United
States

Sample, 133 adult WL athletes, first divided into: 85
competitive (55 men and 30 women) and 48
non-competitive (24 from each sex), and then into: 51
focused on appearance (25 men and 26 women) and 82
focused on performance (54 men and 28 women).
Measures, MDI subscales on supplements and substances24

Significantly greater use of SUP and illegal ES in
WL focused on appearance (versus performance).
Significantly higher SPU in men (than in women),
as well as in competitive athletes (compared to
non-competitive athletes); with no difference in
illegal ESU on the basis of sex or competitive status

Bo et al.,18 2014;
Italy

Sample, 440 university students (200 men and 240 women).
Measures, questioned about SPU. No number or type of
items are specified; nor time of use

SPU: 10.4%. Of the cases with MDS (5.9%), 61% with
SPU and 8.9% of those without MDS

Field et al.,31

2014; United
States

Sample, 5527 male adolescents. Measures, one item on
current ESU (such as creatine, growth hormone, AAS)

9.2% reported a high preoccupation with being
muscular, but only 2.4% ESU; this condition was
more common in the 16–22 age group (7–8%)
compared to the 13–15 age group (1.9%)

LCA: latent class analysis; DIM: desire to increase musculature; MD: muscle dysmorphia; AAS: anabolic androgenic steroids; BB: bodybuilders; HR:
hazard ratio; BD: body dissatisfaction; IMI: internalisation of the muscular ideal; BMI: body mass index; MASS: Muscle Appearance Satisfaction
Scale; MDI: Muscle Dysmorphia Inventory; TIM: to increase musculature; SP: sports practice; WL: weightlifters; PW: preoccupation with weight;
TBF: to burn fat; MDS: MD symptoms; ES: ergogenic substances; SUP: supplements; T1: time 1; T2: time 2; ESU: ergogenic substance use; SPU:
supplement use.

(
u
i
o

d
(
s

5), and (d) the variability in the criterion for defining current
se, which was only specified in three articles, ranging from

n situ measurement (by urine analysis),25 to the last 30 days29

r the last 6 weeks.17

Scope of the study. Taking into account the type of

ata analysis performed, predictive (50%) and comparative

40.9%) studies were predominant, with only two correlational
tudies.21,30
Main  results

Frequency  of  ergogenic  substance  use
Of the 22 articles, 66.7% estimated the frequency of ESU
(Table 2). In university students, the percentage of ESU (at

some point/legal and illegal) ranges from 1%12 to 30%,17

increasing in weightlifters (33–48%) and even more  so in
those with MD (67–90%).11,12 With regard to current ESU, in
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university students this was estimated at 19%,17 which is sub-
stantially higher than in adolescents (2.4–8%).31 Taking into
account legal ESU (at some point), the frequency did not dif-
fer according to sports practice (18% of athletes versus 21%
of non-athletes)32; however, it did differ based on the pres-
ence/absence of MD  symptoms (61 vs 10.4%, respectively)18

or gender, since the use of supplements to increase muscu-
lature by men  doubled that of thermogenics (30.3 vs 14.6%),30

a tendency that is inverted in women.15 Finally, for specific
supplements, protein is the most commonly used substance
(at some point), with a frequency among men  that ranges
from 36 to 60.9%, followed by creatine (12–36.2%). Moreover,
a progression in the age of onset is identified, a condition
that seems to extend to illegal ESU.17,26 With respect to the
latter, in male and female supplement users who, because
of this condition, are considered to be at a higher risk,
the frequency was 15.9%,15 and with regard to the use of
specific substances, in adolescents and university students
the following are reported: ephedrine, 3.8–6%29; testosterone
derivatives, 2–5.8%,26 and prohormones, 3.8–4.5%.16,29 How-
ever, special mention should be made of AAS, and this is
evidenced by the fact that they were taken into account
in 60% of the articles that estimated an indicator of con-
sumption frequency. In adolescent and university males, the
percentage of use ranges from 0 to 3.3%,12,16,26,28,29,33 while
in supplement users it can reach 4% of women and 28% of
men.15 Finally, in weightlifters, it stood at between 9.2 and
43.8%.11,12,25,33

Characterisation-comparison  between  samples
In addition to frequency comparisons, the authors have also
been interested in examining the intersection between MD
and ESU, considering them as grouping variables. In this sense,
9 of the 22 articles show some comparison between groups
(Table 2). In women, although the use of supplements was
greater among bodybuilders than among fitness enthusiasts,
there was no difference in the use of other ES.19 In male univer-
sity students, on comparing athletes and non-athletes, it was
found that although the former presented more  behaviours
aimed at muscle gain and a greater ESU intention, the groups
did not differ in their desire to increase musculature.32 More-
over, although bodybuilders and university students differed
(in the expected direction) regarding all symptomatic indica-
tors of MD, including ESU, this was not the case in muscle
satisfaction.33 In light of this, Skemp et al.20 underpinned the
relevance of considering the motivation underlying the exer-
cise, as they found that the use of supplements and illegal
ES was greater among athletes focused on appearance rather
than performance.

However, the complexity of the phenomenon has inevitably
led to a comparison between more  than two groups.
Thus, although it has been found that MD symptoms are
significantly more  present among weightlifters (such as body-
builders) than in university football players, the illegal ESU
present in these was comparable to that estimated in non-

natural bodybuilders.27 These results indicate that ESU does
not respond unequivocally to the presence of MD symptoms,
or at least not when this is assessed by combining attitudes
and behaviours. In this sense, even though initially Kanayama
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et al.34 identified that three correlates of MD  (body preoccu-
pation, avoidance of showing the body and abandonment of
leisure activities) were more  present in the AAS users than
in non-users, on subdividing the former based on the extent
(experimental versus large users) and time of use (current vs
ex-users), they found that two behavioural correlates were
reactive, but not attitudinal. As such, given the heterogene-
ity brought about by the intersection between MD and ESU,
other studies have opted to identify which groups are under-
lying, on the one hand, for weightlifters13 and, on the other,
ES users.14 Regarding the former, based on the symptoms of
MD, five groups were created:

1. MD.
2. Preoccupation with being muscular.
3. Preoccupation with fat.
4. Normal behaviour (but not attitude).
5. Normal.

For the latter, based on body image,  four groups were cre-
ated:

1. MD.
2. High body dissatisfaction not focused on muscularity.
3. High body dissatisfaction focused on muscularity.
4. Low body dissatisfaction with ESU, which stands out in

groups 1 and 3, but particularly in the first.

Association-prediction  between  muscle  dysmorphia  and
ergogenic  substance  use
As for the association between MD correlates and those of ESU,
or of the predictive capacity of the former over the latter, 11
articles included some analysis that was conducive to such
purposes (Table 2), the results of which can be grouped under
three items:

1. Socio-cultural influences. In men, reading more  male mag-
azines was associated with a greater use of supplements
to increase musculature, but not thermogenics30; in addi-
tion, social influence proved relevant in ESU prediction15

and, more  specifically, the internalisation of the muscular
ideal predicted greater protein use26 and more  favourable
expectations regarding and intention to use AAS.35

2. Body image.  It has been identified that preoccupation,15

dissatisfaction, comparison26 and body checking16 predict
ESU (legal and illegal); however, it should be noted that
one study did not find the latter behaviour to be relevant
in predicting favourable expectations or intention to use
AAS.35

3. MD symptoms.  In general, considering both their attitudinal
and behavioural dimensions, it is agreed that MD  symp-
toms have a predictive effect on ESU.15,25,29 Regarding the
attitudinal dimension, although it has been documented
that said symptoms are associated with greater ESU21,28

and predict more  favourable expectations and a greater
intention to use AAS,35 the only longitudinal study ana-

lysed did not find that the desire to increase musculature
present at time 1 predicted ESU at time 217; however, in
terms of the behavioural dimension, it was found that they
are associated with more  favourable beliefs,32 intention to
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use and ESU28,32 and, more  particularly, that excessive exer-
cise is associated with increased supplement use28 and
that practising sports predicts ESU.15,29

Moreover, Cafri et al.15 warn that the MD symptoms also
ct as mediators of the predictive effect of other variables
egarding ESU, such as: body mass index, advertising influence
nd body dissatisfaction. Likewise, it is important to note that
n the prediction of ESU, the iatrogenic effect of the use of these
ubstances could also have an effect; for example, it has been
ocumented that the use of supplements makes later illegal
SU more  likely,15,26 albeit with a certain degree of distinction
etween the sexes, since in men  the use of supplements to

ncrease musculature was more  relevant and, in women, that
f thermogenics.15

iscussion

his review shows the relationship between MD and ESU to be
 topic that is largely unexplored in Hispanic America; more-
ver, it is important to note that, although a total of 22 articles
ere defined, which would indicate that, on average, two
rticles were published per year during the last decade, the
nterest in analysing this relationship was only explicit in just
ver half. With respect to their methodology, practically all of
hem are non-experimental, cross-sectional studies, based on
ntentional samples, predominantly university students. This
ituation is contrary to that documented by Suffolk et al.,36

ho  analysed the methodological characteristics of the arti-
les published on MD  between 1993 and 2013, and found
hat the majority had focused on samples of bodybuilders or
eightlifters. In addition, it is notable that in the selection
f their participants, the researchers pondered at least one
f three items: gender (predominantly men), exercise (mainly
eightlifting) and ESU (mostly AAS), which in turn resulted in

he inclusion of multiple comparison groups and subgroups.
herefore, although the heterogeneity of the samples, groups
nd subgroups examined, which range from community to
linical samples, including those with different levels of pre-
umed risk, is noteworthy, university students have been most
idely examined. There are two reasons as to why this may
e the case: on the one hand, it is considered that during late
dolescence and early youth we begin to consolidate most of
ur lifestyle habits37 and, on the other, the undeniable fact
hat university students usually constitute easily accessible
amples.

In relation to the measures aimed at evaluating the MD
orrelates, the increased use of two of them—DMS and
DDI—is noteworthy; although both instruments are widely

sed around the world, the former also has a large body of
vidence supporting its reliability and validity.38–41 As a coun-
erpart, the great heterogeneity of parameters or indicators
hat have been used in the evaluation of ESU is worrying,
hich has been mostly based on a very small number of items

between 1 and 3); or, for example, the very delimitation of the

egality or illegality of an ES proves somewhat unclear, so it is
ecommended that future research specify which substances
re considered illegal or that the laws  applied be indicated.
herefore, an initial problem to be solved is the formulation
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of ESU parameters, indicators and measures, since, although
important progress is identified in the development of meas-
ures aimed at evaluating the symptoms and correlates of MD,
this does not make ESU extensive.

The only measure that showed a certain constancy of use
among the studies is the MDI, an instrument, whose origin
and purpose, however, are based on the measurement of MD
symptoms, and not on ESU. It will therefore be necessary to
evaluate whether or not this condition assumes a bias when
evaluating the relationship between MD  and ESU, when the
same approach of the items may be presupposing it. Moreover,
in terms of the scope of the research, it is noteworthy that,
in terms of the statistical analysis applied to the data, 40%
was predictive, thus revealing that interest in identifying its
feasible aetiological relationship has increased over the last
decade.

Summarising the meticulous methodological analysis per-
formed in this review, it is possible to discern a certain pattern
that characterises the bulk of the studies: (a) cross-sectional
studies; (b) non-probability samples; (c) intentional selec-
tion; (d) based on male university students, and (e) use of
self-applied measures, mainly deliberately-designed items. In
turn, there are also some methodological limitations, such
as: (a) not mentioning the recruitment system; (b) continu-
ing records from previous studies without complete data,34

and (c) using self-administered interviews to diagnose MD.
These are some methodological aspects to be solved in future
research, taking into account that aspects such as these define
the methodological quality of the research conducted.

Now, in spite of the methodological variations and limi-
tations, the results documented in relation to the frequency
of ESU shed light on certain relevant aspects: (a) the feasi-
ble existence of a pattern of progression in ESU, which goes
from legal substances at one end to illegal, with AAS at the
other, thereby underpinning the relevance of extending the
spectrum of ES to be examined, also taking into account that
people usually use more  than one16,29; (b) in men, although
ESU is considered in order to increase muscle mass, it may
coexist with the use of other substances aimed at burn-
ing fat,4,42 confirming not only the general complexity of
studying behaviours for effecting body change, but also spe-
cific ESU; (c) although practising sports does not seem to be
related to a higher frequency of ESU, the evidence indicates
that weightlifting does, which underlines the importance of
analysing the reason behind participating in exercise (appear-
ance vs performance), assuming that, although in both the
function is to achieve a change in body structure or composi-
tion, the two purposes do not necessarily converge, and (d) it
is evident that the presence of a MD diagnosis does not pre-
suppose ESU, but it does make it likely, so that 7–9 out of 10
patients with MD have used an ES and 4 out of 10, an AAS.

However, other aspects are noteworthy among the results
of the sample characterisation-comparison: (a) the attitudi-
nal MD correlate does not show the capacity to differentiate
between ES users and non-users, but the behavioural one,
which indicates the need to evaluate these correlates dif-

ferently, does36,43; (b) weightlifters and, more  specifically,
bodybuilders, represent two samples at a greater risk of MD
and ESU, and (c) in the context of MD, ESU (mainly illegal)
is a clinically relevant behaviour for effecting body change.
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Finally, with regard to the predictive relationship between
MD and ESU, this was only examined in nine articles, and
it is clear that research concerning the topic is incipient.
Nevertheless, according to the documented data, exclusively
considering the results that coincide between at least two
studies, four variables have proven relevant in the prediction
of ESU: the internalisation of the muscular ideal, body preoc-
cupation/dissatisfaction, MD symptoms and sports practice,
and the finding that the use of supplements makes illegal ESU
likely is also notable.

Conclusions

Although ESU is not a problem exclusive to men, weightlifters
or bodybuilders, the presence thereof is confirmed to be pre-
dominant among them. Moreover, it is evident that substances
used for the purpose of developing muscle mass are not
limited to AAS, but comprise a wide range which includes
those generally referred to as supplements and which are
erroneously considered to be harmless. Therefore, there is an
imminent need to work on the formulation of strategies that
not only seek to influence the promotion of a healthy body
image, and to thus prevent MD, but also awareness about the
risks that in the medium and long term can lead to the use
and, above all, abuse of ES.

Moreover, it is noteworthy that, despite the nosological rel-
evance that ESU can have for MD, the number of research
studies aimed at analysing its predictive relationship is scant.
In addition, although it is clear that ESU is not present in all
patients with MD and that not all users of these substances
have MD,  both conditions coexist in a high proportion of cases,
which highlights the need for future research to define the
clinical significance ESU in the context of MD.

In general, although this review is based on a growing inter-
est in identifying the relationship between MD and ESU, the
results obtained to date are still uncertain, mainly as a result
of the lack of clarity and lack of consistency in the definition
of indicators, parameters and measures used in and between
the different studies. Therefore, one pressing need to over-
come is to use ESU measures with adequate reliability and
validity properties. Finally, it is important to point out two
important limitations of this research: firstly, restricting the
literature search to a single database and, secondly, limiting
the selection of articles to those written in English or Spanish.
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