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Abstract: The use of prohibited performance-enhancing substances (PES) in fitness and gym settings
is a public health concern as knowledge concerning its short-term and long-term adverse health
consequences is emerging. Understanding the underlying psychosocial mechanisms of PES use and
the characteristics of the gym-goers who use PES could help identify those who are most vulnerable to
PES use. The aim of this study was to investigate the profile (e.g., sociodemographic factors, exercise
profile, gym modalities, peers, and social influence) and psychosocial determinants (e.g., attitudes,
subjective norms, beliefs, and intentions) of PES users in gym and fitness contexts. In total, 453
gym-goers (mean age = 35.64 years; SD = 13.08) completed an online survey. Neural networks
showed a global profile of PES users characterized by a desire to increase muscle mass, shape their
body, and improve physical condition; being advised by friends, training colleagues and coaches
or on the Internet; less formal education, and more positive beliefs for PES use. These results may
support public health and clinical interventions to prevent abusive use of PES and improve the health
and well-being of gym-goers.
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1. Introduction
The existing literature is clear about the various reasons that lead individuals to engage
in physical activity (PA) [1]. In addition, expected benefits of PA participation include
reasons such as obtaining a leaner or more muscular body. However, studies indicate that
one in eight fitness participants consider using illicit substances to attain an aesthetic ideal
body or to boost their physical performance [2,3].
A Performance Enhancing-Substance (PES) is any substance used in non-pharmacologic
doses aimed at increasing sports performance and physical conditioning [4]. Among these
substances are those that cause changes in behavior, arousal, and/or pain perception,
such as stimulants, anabolic-androgenic steroids (AAS), erythropoietin, human growth
hormones, or diuretics [4].
Nowadays, the increased PES use in fitness and strength and conditioning environments, especially AAS, has important public health implications; although knowledge
concerning PES’s short-term negative consequences on health are not new [5,6], obvious
long-term health effects are only now emerging [7–9]. PES is frequently used without medical or nutritional support, suggesting that their use is accompanied by a lack of awareness
of the likely perils typically associated with the unregulated consumption of prohibited or
untested substances [3].
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Bodybuilders and gym users have the highest prevalence rates for PES [10]. A recent
study [11] showed that 11.1% of Portuguese gym-goers declared PES use and 5.3% considered using them soon. As such, this group is at a particularly high-risk for PES use as
this behavior is okay and normalized by those within the gym environment [10]. The same
study [11] showed that PES use changes considerably as a function of demographic variables (e.g., education, gender) and practice-related variables (e.g., gym modality, exercise
profile). Adult men with a lower educational level, who do bodybuilding and practice frequently, are prone to the use of prohibited PES. However, according to Backhouse et al. [10],
users do not always fit the same profile, which implies the need for further investigation on
the characteristics of gym users’ PES. This information may be utilized to develop effective
educational campaigns aimed at reducing this behavior.
Furthermore, PES use has been related to other variables in doping research. Studies
with gym-goers and competitive athletes indicated that past or current behavioral choices
determine intentions and future PES use [12–15]. Indeed, studies demonstrated that gym
users who are familiar with, or are already users of, PES have more positive attitudes
towards PES use and higher risk of recurrent use [15,16].
The Theory of Planned Behavior (TPB) has been the framework of choice in doping behavior research in sport to analyze the psycho-social processes that constitute the
antecedents of PES use [17–19]. In brief, the model suggests that the behavioral intentions toward a health behavior [20] is regulated by the individuals’ attitudes toward the
behavior, their subjective norms, and their perceived behavioral control. Specifically, (i)
attitudes toward the behavior reflect “the degree to which a person has a favorable or
unfavorable evaluation or appraisal of the behavior in question; (ii) subjective norms refer
to the perceived social pressure to whether or not perform the behavior; and (iii) perceived
behavior control refers to the perceived ease or difficulty of performing the behavior and it
is assumed to reflect past experience as well as anticipated impediments and obstacles” [20]
(p. 188). Behavioral intentions are the strongest predictor of the behavior, although perceived behavioral control can directly predict behavior when it is perceived to be outside
one’s volitional control.
The effectiveness of TPB variables in predicting PES use intentions was supported
in a recent study investigating the PES use in fitness/gym context [21]. Therefore, this
theory explains PES use by hypothesizing that users show more favorable beliefs, subjective
norms, attitudes, and intention to PES use than nonusers [15,16]. Moreover, it guides the
development of strategies to prevent this behavior.
According to Whitaker, Long, Petróczi and Backhouse [22], effective prevention strategies should rely on individually tailored approaches. To reach these goals, it is necessary to
identify the underlying psychosocial mechanisms of PES use and the profile of the gym
users who are most vulnerable to PES use. Therefore, the aim of this study was to identify
the joint characteristics (e.g., sociodemographic factors, exercise profile, gym modalities,
peers, and social influence) and psychosocial determinants (e.g., attitudes, subjective norms,
beliefs, and intentions) of PES users in a gym/fitness context.
2. Materials and Methods
2.1. Participants and Procedure
An a priori sample size calculation was undertaken to identify an appropriate sample
size [23]. It was determined that 434 participants were required to obtain a power analysis
of 0.9 for an anticipated effect size of 0.2 with a probability level of 0.05. Therefore, a sample
of 453 participants (mean age = 35.64 years; SD = 13.08; % females = 61.1; % males = 38.6)
was recruited.
Participants were recruited by directly contacting gyms and fitness centers by e-mail
and Facebook.
Once prospective participants were identified, a web link with to an informed consent
page, where a participant information sheet contained detailed information concerning
the study, was sent to the survey participants. In addition, ethical matters were addressed,
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including anonymity, confidentiality and the right to withdraw. Participants provided
informed consent by acknowledging understanding of the information and stating agreement with the participation. The questionnaire was then accessed and a web-based survey
was administered via REDCap software (Version 5.11.4, Vanderbilt University). The survey
took approximately 15 min to complete.
Data collection took place between October and November 2017. Data were anonymized
at the point of data collection and encryption procedures during data transfer were employed.
Variables assessed included (1) demographic data, (2) self-reported use of PES (doping behavior), and (3) attitudes, subjective norms, beliefs, and PES use intention.
This study was approved by the Ethical Committee of the Faculty of Human Kinetics
of the University of Lisbon (study protocol no. 38/2017).
2.2. Measures
2.2.1. Sociodemographic Characteristics, Exercise Profile, Gym Modalities, Peers, Social
Influence of PES Use and Self-Reported Use of PES
The first section of the questionnaire [11] measured general information such as demographic, (i.e., age, gender, education level, marital status, occupation), training schedule
characteristics and participation on competitive sport. The second section addressed the
use of PES by self-report based on the WADA prohibited substance list (2017) (type/name,
length of use, location of purchase, reason for use, ways of administration, and possible
adverse effects). Finally, other substance consumption behaviors were also measured by
self-report, specifically, a history of smoking and alcohol use.
To measure PES use, participants answered “yes” or “no” to the following question:
“As part of your practice, have you ever taken performance-enhancing substances?” Participants were classified into two groups: (a) no experience of PES use and (b) past or
current experience of PES use. This classification determined participants’ risk of PES [24].
The WADA Prohibited List was followed as a criterion for the identification of PES; hence,
vitamins and dietary supplements were not deemed to be performance enhancement substances. Questions related to a history of smoking and alcohol use are not included in the
present study.
2.2.2. Questionnaire of Attitudes towards Doping in Fitness (QAD-Fit)
Attitudes, subjective norms, beliefs, and PES use intention were measured through
the QAD-Fit [25]. This instrument was composed of 16 items that measure four dimensions
of the TPB: attitudes (five items; e.g., “Selling PES should be punished”), subjective norms
(three items; e.g., “I would take PES, if most people I know approved of it”), beliefs (three
items; e.g., “Performance enhancing substances help to improve physical abilities”) and
intention (five items; e.g., “I would take PES to achieve my goals in the practice of physical
activity”). The score for each dimension was calculated by the mean of its items. These were
answered on a seven-point Likert-type scale ranging from (1) totally disagree to (7) totally
agree (see Supplementary Materials). QAD-Fit is a psychometrically valid instrument for
Portuguese gym/fitness users. The total composite reliability (CR) was 0.85, with values of
0.74 for beliefs, 0.84 for attitudes, 0.86 for subjective norms and 0.97 for intentions [25].
2.3. Processing and Data Analysis
The Statistical Package for the Social Sciences (SPSS, V.26 for Windows) was used for
data analysis. To assess the importance of sociodemographic factors, exercise profile, gym
modalities, peers and social sources, and psychosocial determinants in PES use, neural
networks were used with multilayer perceptron, where 70% of the sample was considered
for training (which allows training a neural network from a set of data with known output
values) and 30% for testing (which allows the assessment of the performance of the trained
network in predicting the output values) [26–29]. As outputs, tables are presented with the
importance and normalized importance of the independent variables for the prediction
of the dependent variable, PES use (yes/no). The percentage of incorrect predictions in
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the test phase tends to be higher than in the training phase because 70% of the sample
is present in the latter. The most important independent variable receives a percentage
of 100 and the remaining ones receive a percentage proportional to their importance. To
identify the trend of associations between the categories of independent variables with
the dependent variable (use of PES/no use of PES), i.e., to study the profile of PES users,
multiple correspondence analysis was utilized. This process is especially suitable for
describing matrices with a large volume of discrete data and without a clearly defined a
priori structure. Multiple correspondence analysis is used to explore the relationships of
three or more categorical variables [30–33].
3. Results
3.1. Sociodemographic Characteristics
A convenience sample of 453 Portuguese gym/fitness center users (age range = 16–79 years;
mean age = 35.64 years; SD = 13.08) participated in this research. Of all participants, 277 were
females (61.1%), 175 were males (38.6%), and one did not respond (0.3%). Participants were
involved in several gym activities (e.g., 57% cardio fitness, 56.5% bodybuilding, 27.8% stretching,
27.2% localized), 11.1% of which (n = 50) used PES at the time.
Considering the sociodemographic characteristics, the most important factor (that is,
what contributes most) to the use of PES (yes/no) is occupation, followed by gender and
education (Table 1). The model presented revealed 11.8% incorrect predictions in the neural
network training phase and 8.7% in the test phase.
Table 1. Importance and normalized importance of the sociodemographic characteristics for the
use of PES.
Independent Variable Importance

Occupation
Gender
Education
Marital status

Importance

Normalized Importance

0.296
0.279
0.272
0.153

100.0%
94.4%
92.0%
51.9%

Figure 1 illustrates the results of the profile analysis of PES users. It can be observed
that men, low education, and unemployed are the categories of independent variables
closest to the “yes” category of PES use, suggesting that these are the characteristics of
individuals who use PES.
3.2. Exercise Profile and Gym Modalities
Regarding the exercise profile and gym modalities, the most important factor for
the use of PES was the frequency of training, followed by bodybuilding (Table 2). The
percentage of incorrect predictions was 11% for the neural network training phase and
11.8% for the test phase.
Figure 2 identifies the trend of association between the categories of independent
variables with the use of PES or not through the analysis of the training profile and the
modalities practiced. PES users tend to train more frequently and practice bodybuilding, as
these are the categories of independent variables closest to the “yes” category of PES use.
3.3. Peers and Social Influence of PES Use
Concerning the importance of the sources sought for advice concerning the use of
doping (yes/no), it was found that friends are the most important factor, followed by the
Internet and the coach (Table 3). The model showed 7.4% of incorrect predictions in the
neural network training phase and 10.2% in the test phase.
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Figure 1. Profile of PES users, regarding sociodemographic characteristics.

Table 2. Importance and normalized importance of the profile of training and gym modalities
practiced.
Independent Variable Importance

Training frequency
Bodybuilding
Time spent during each workout
Pilates
Body Combat
Muay Thay

Importance

Normalized Importance

0.306
0.294
0.163
0.115
0.078
0.044

100.0%
95.9%
53.2%
37.7%
25.5%
14.3%

Figure 2. Profile of PES users, in relation to the profile of training and gym modalities practiced.
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Table 3. Importance and normalized importance of the profile of those who advise to use PES.
Independent Variable Importance

Friends
Internet
Instructor
Fitness magazines
Social media
Training colleagues
Family

Importance

Normalized Importance

0.249
0.219
0.207
0.124
0.105
0.073
0.023

100.0%
88.0%
83.2%
49.7%
42.3%
29.3%
9.2%

Identifying the trend of association between the categories of independent variables
with the use of PES or not, through the analysis of the profile of PES users, suggests that
their friends, instructors, and training colleagues are the most important social influences
who advised them to use these substances since these are the categories of independent
variables closest to the “yes” category of PES use (Figure 3).

Figure 3. Profile of PES users, in relation to who advises them on taking these substances.

Regarding the reasons for PES use, the most important factors were to improve
physical condition, followed by reaching a specific goal, increasing performance, and
increasing muscle or body shaping (Table 4). In the neural network training phase, 1.6% of
incorrect predictions were detected while in the test phase this value increased to 3.6%.
Table 4. Importance and normalized importance of the reasons for PES use.
Independent Variable Importance

Improve physical condition
Achieve specific objective
Increase performance
Increase muscle growth/body shape
Recover faster from injury

Importance

Normalized Importance

0.233
0.216
0.212
0.201
0.138

100.0%
92.5%
90.9%
86.2%
59.2%
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As for the association trend between the categories of independent variables and
the use of PES, concerning the reasons to take these substances, the profile of PES users
suggests that consumption is motivated by a desire to improve their physical condition and
increase muscle mass or shape the body, as they are the categories of independent variables
closest to the “yes” category of PES use (Figure 4).

Figure 4. Profile of PES users, regarding the reasons that lead to PES use.

3.4. Psychosocial Determinants
Concerning the psychosocial determinants, behavioral intentions were the most important for the use of PES, followed by beliefs (Table 5). In the neural network training
phase, 8.1% of incorrect predictions were detected while in the test phase this value increased to 11.8%.
Table 5. Importance and normalized importance of the psychological factors for PES use.
Independent Variable Importance

Intention
Beliefs
Subjective norms
Attitudes

Importance

Normalized Importance

0.581
0.305
0.067
0.048

100.0%
52.5%
11.5%
8.2%

In relation to the psychosocial determinants, PES users are individuals with a positive
intention to take PES (score ≥ 3.5) and a positive attitude towards taking PES (score ≥
3.5). However, the profile also includes individuals with positive beliefs for taking these
substances (score ≥ 3.5), as these are the categories of independent variables closest to the
“yes” category of PES use (Figure 5).
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Figure 5. Profile of PES users, regarding psychosocial determinants.

3.5. Global Profile of PES Users
To obtain a global model which better characterizes PES users’ profile, several models
were built. The model that presented the best precision and that best discriminated PES
users from non-users was based on the models previously obtained, where those variables
that had a normalized importance greater than 50% were considered as independent
variables. The model presented revealed 2.6% of incorrect predictions in the training phase
and 5.0% in the test phase of the neural network analysis. The obtained global model has
an excellent discriminatory capacity between PES users and non-users (Figure 6). The
model has excellent specificity and sensitivity and the area under the ROC curve for PES
users and for non-PES users is 0.967 for both, which means that 96.7% of cases are well
discriminated. Table 6 shows that the most important factors for PES use are to improve
physical condition, increase muscle growth/body shape, and achieve a specific objective.
Figure 7 illustrates the global profile of PES users, which allows for joint identification
of the tendency of association between the categories of the independent variables with
the categories of the dependent variable, by analyzing the points closest to the “yes”
category of PES use. PES users are those who want to achieve a specific objective, increase
muscle mass/shape the body, improve their physical condition, increase performance,
recover faster from injury, train more frequently, are advised by friends or influenced by
information on the Internet, and have lower education attainment and higher positive
beliefs and intention for PES use. This general profile of PES users shows that the association
between factors and use of PES has changed because the combination of all factors alters
their importance.
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Figure 6. ROC curve for analyzing the sensitivity and specificity of the model and its discriminatory capacity.
Table 6. Importance and normalized importance of the sociodemographic factors, exercise profile,
gym modalities, peers and social sources, and psychosocial determinants for PES use.
Independent Variable Importance

Improve physical condition
Increase muscle growth/body
shape
Achieve specific objective
Friends
Internet
Education
Beliefs
Intention
Training frequency
Instructor
Time spent during each
workout
Increase performance
Occupation
Bodybuilding
Gender
Recover faster from injury

Importance

Normalized Importance

0.228

100.0%

0.113

49.6%

0.075
0.070
0.067
0.059
0.059
0.058
0.049
0.046

33.1%
30.8%
29.6%
26.1%
25.7%
25.5%
21.7%
20.0%

0.042

18.3%

0.040
0.038
0.027
0.019
0.009

17.5%
16.8%
11.9%
8.2%
3.9%
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Figure 7. Global profile of PES users, in relation to sociodemographic factors, modalities and training
profile, who advises, reasons, and psychological factors.

4. Discussion
The present study investigated gym goers’ characteristics and psychosocial determinants toward PES use in a gym/fitness context. Several characteristics were identified as
important factors that contribute to this behavior, suggesting a profile of PES users. The
most important sociodemographic characteristic associated with the use of PES was occupation, followed by gender and education, translating into a profile compatible with being
a male participant with low education and being unemployed. This finding is consistent
with other studies as males tend to be more susceptible toward PES use, and therefore are
at greater risk than females [10,19,34]. According to Leite, et al. [35] gender differences
can be explained by the different values males and females place on muscularity; while
a muscular body is judged as undesirable by females, having large muscles represents a
desirable aesthetic standard for males.
On the other hand, a low education level could make individuals less conscious of the
negative implications of PES use, leading to the use of such substances. Moreover, lower
educational levels are linked to less differentiated body image valuations and more subject
to stereotypes about masculinity, showing that individuals with lower levels of education
tend to use the gym for body building purposes, due to the overvaluation of the muscular
dimension of the body [36].
Indeed, according to Eurostat [37] people with less education are also more prone to
higher unemployment rates. However, this evidence of correlation does not mean causality. However, studies suggest an interconnection between unemployment and substance
use [38,39]. Compared to employed individuals, the unemployed ones are more likely to
use illicit and prescription drugs, and to have alcohol- and drug use-related disorders [38].
The reasons for the relationship between unemployment and substance abuse may be
multi-faceted. In some cases, substance abuse can be the result of the immediate impact
of unemployment, which can lead to financial instability, and in turn to addiction (e.g., illicit drugs, alcohol, gambling). Ultimately this process negatively affects the individual’s
mental health. In other cases, those struggling with substance abuse may prioritize these
substances over everything else in their lives, including their jobs [40].
Concerning exercise profile and gym modalities, results showed that the most important factor for the use of PES was the frequency of training and bodybuilding practice. This
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is not surprising as bodybuilders naturally know that the muscle hypertrophy they seek
requires high training frequency alongside the help of “supplements”. However, according
to Dores et al. [41], “excessive exercising” and “exercise addiction” [42] could be associated
with appearance anxiety, low self-esteem, and the use of a variety of fitness supplements
taken without medical consultation, which is a matter of increasing global concern [43].
Moreover, individuals who engaged in amateur bodybuilding tend to have higher rates
of body dissatisfaction, such as muscle dysmorphia [43]. However, in the present study,
these variables were not measured and, therefore, we cannot affirm that there is evidence
of a relationship between the frequency of bodybuilding training and the addiction to
exercise affecting PES use. Nevertheless, it seems that novices with this profile are more
predisposed to taking greater risks. Future studies should explore this hypothesis.
Taking into consideration the importance of those who advise the use of PES, it
was found that PES users tend to consult with friends, the Internet, and their instructors.
According to Lima [44], in certain groups of peers (e.g., friends, gym colleagues, instructors),
the pressure felt by group members can be so strong that it may lead to the anticipation
of choices, reducing decisions to a status of quasi-routines. It should also be noted that
the norms of a reference group (group to which an individual belongs or aspires to belong
to) can also be very influential in determining attitudes and behaviors of its members [44].
Indeed, a sense of belonging and identification with a personally meaningful group involves
the belief that one fits in the group, the expectation of being accepted by its members, and
a willingness to make sacrifices for the sake of the group [45] (p. 10).
It was also found that the influence of the Internet as sources of “pressure” triggers
promoting and reinforcing effects on attitudes and intentions towards the use of substances.
Just as observed with females, the idealized male body portrayed in the media is increasingly unachievable, which also makes males vulnerable to the negative effects of media
exposure [46]. Males taken from the general population who were exposed to tv ads
that portrayed ideal bodies became significantly more depressed and dissatisfied with
their muscular features than those who were exposed to neutral ads [47]. Moreover, in
a sample of young male gym users, image-centric social media use was associated with
the use of dietary supplements and anabolic androgenic steroids [48]. Considering that
PES users engage in higher levels of physical activity to achieve the ideal body, and also
present clinical and psychopathological features (e.g., substance abuse, body dysmorphic
disorder) compared to non-users [49], social media may exert a significant attraction on
these individuals to take these substances to improve their physical condition and increase
their muscle mass or shape their body. These motives suggest that for these individuals,
physical exercise is a vehicle to improve body-image in an attempt to improve well-being.
The issue is that the ideal body image held is often unrealistic or requires extreme methods
(hence the psychopathological profile of these individuals) [43].
The profile of PES users in relation to psychosocial determinants highlight the role
of positive intention, attitude, and beliefs on PES use. Among the group of PES users,
beliefs may be related with intentions to use PES; they believe that the use of PES, especially
anabolic-androgenic steroids, will improve their appearance or enhance their physical
abilities, (e.g., enhanced appearance, strength, performance) [50]. Indeed, studies using
samples of gym users showed that individuals who are familiar with or are already users
of PES tend to have more favorable attitudes towards PES use and higher risk of recurrent
use [15,16]. As stated by Lazuras et al. [14], the use of PES leads to the development of
more favorable attitudes towards PES use, as well as to a stronger wish for approval of
PES use under specific circumstances (e.g., beliefs about performance improvement and
perceived use by others). Therefore, attitudinal beliefs should be considered differently
to reduce the future risk of PES use. For example, teaching gym users how to resist
the influence to engage in PES use under risk-promoting circumstances, highlighting
the negative consequences of these substances for health (e.g., several adverse effects on
cardiovascular system, neuropsychiatric and cognitive pathological alterations, emotional
and behavioral dysfunctions) [51], and changing positive attitudes to PES use into negative
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ones, may decrease intentions to engage in PES use, even among gym users with a history
of past/current use [14].
In sum, the global profile shows that PES users are those who (a) want to achieve a
specific objective, unattainable through regular methods, (b) considerably increase muscle
mass, or over shape the body, (c) improve their physical condition to a much higher
level than what is possible with regular methods or (d) recover faster from an injury, (e)
resist engaging in excessively frequent training schedules, (f) are advised by friends, or
seek encouragement on the Internet and (g) those with less education and (h) positive
beliefs and intentions for PES use. Understanding the profile of gym users who use PES
may help to identify those who are most vulnerable to PES use. This information may
be used to develop educational campaigns, harm reduction initiatives, or set up rules
and regulations aiming to cease use and persuade potential users from adopting such
behavior [22,52]. On the other hand, when designing prevention strategies, it is important
to consider personality traits and characteristics that can influence substance use, such as
low self-esteem [53], having a greater tendency to have behavioral or emotional problems,
superman complex [54], and perfectionism [55]. Considering this information, educational
strategies ought to be adapted to the target groups, improving public policies with the aim
of preventing abusive use of PES in these settings. The development of these strategies
should consider the following guidelines [56]: (a) guarantee the quality and accuracy of the
content of the messages that are intended to be “passed on”, as well as the way in which
these are transmitted, reinforcing the negative health consequences of these substances
which often appear years after the beginning of PES use; (b) use of emerging information
and communication technologies as means for disseminating educational and informational
content (e.g., Facebook, Instagram, Twitter) which have great viral potential and appeal to
the emotional side of readers; (c) involvement of instructors/personal trainers who work
in gyms and fitness centers who must be trained to educate gym-goers about the negative
impact of taking illicit substances and about healthy alternatives [57]; (d) involvement of
the exercise participant himself in the development of strategic prevention programs, in
order to develop personalized tools and resources, promoting the active engagement of
target groups, thus increasing the likelihood of success of the intervention.
Finally, it is important to emphasize that any educational intervention must be subject
to recurrent evaluation to ascertain its effectiveness or allow its restructuring to reduce
behavior or intention to use illicit substances that improve performance.
While providing insightful findings about gym goers’ characteristics and psychosocial
determinants toward PES use in a gym/fitness context, this study has some limitations.
First, the results of this study cannot be generalized to the population of Portuguese gymgoers as a random-stratified sampling technique was not used. However, a census of gym
users is inexistent, hence a convenience sampling procedure is a reasonable strategy to
target specific groups and has been used frequently in similar studies [16]. Secondly, causal
inferences cannot be made because of the cross-sectional design of this study. Studies
that feature longitudinal designs would be extremely valuable to examine any causal
relationships between socio-demographic variables and identify significant predictors and
PES use [10]. Thirdly, PES use was measured by self-report and therefore it is subject to
response bias and social desirability [58]. However, this issue might have been minimized
by guaranteeing participants’ anonymity and confidentiality; specifically, participants
received the questionnaires by mail and through a social network (Facebook) and completed
the questionnaires in complete privacy with no personal identification being collected.
Fourth, we assessed self-reported PES use only in terms of current use. Future research
should also explore how dissatisfaction with one’s own body image and related anxiety
about one’s appearance (e.g., social physique anxiety) might motivate PES use aimed at
improving psychological well-being [41].
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5. Conclusions
The present study provides information which can contribute to building interventions
targeting persistent PES users in a gym/fitness context. A major conclusion is that the
global profile of PES users shows that PES users are those who want to achieve specific
objectives, increase muscle mass, or shape the body, improve their physical condition,
increase performance, recover faster from injury, with higher training frequency, are advised
by friends or encouraged by the Internet, and those with less education and positive beliefs
and intention for PES use. By identifying and characterizing those who use PES in a
gym-fitness context, public health and clinical interventions can target specific groups and
be more sustainable, thereby decreasing the need to use these substances, improving health
and well-being, and restoring occupational and personal/social life.
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