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Background: Image and Performance-Enhancing Drugs (IPEDs) can enhance
mental and physical capabilities and impact one’'s overall health. Initially
confined in sport environments, IPEDs use has become increasingly widespread
in a high-performing society. The present study was aimed at profiling IPEDs use
during the COVID-19 lockdown among an international sample of young adults.

Methods: A cross-sectional observational study was carried out in eight
countries (United Kingdom, Italy, Lithuania, Hungary, Portugal, Spain, Brazil, and
Japan) between Apriland May 2020. The survey questionnaire included validated
measurements such as Exercise Addiction Inventory (EAI), Appearance Anxiety
Inventory (AAl), and Self-Compassion Scale (SCS) as well as questions about the
type of IPEDs, purchasing methods and socio-demographic information.

Results: A total of 736 IPEDs users were included in the survey. Their mean age
was 33.05years (+SD = 10.06), and 64.2% were female participants. Overall, 6.8%
were found at risk of exercise addiction (EAl >24), 27.6% presented high levels
of appearance anxiety, and 24.9% revealed low levels of emotional regulation’s
self-compassion. Most participants (55.6%) purchased IPEDs through
pharmacies/specialized shops, while 41.3% purchased IPEDs on the Internet.
Online IPEDs buyers were mainly men who had higher scores on the Exercise
Addiction Inventory. One or more IPEDs classifiable as “potentially risky” were
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used by 66.3% of the sample. Users of “potentially risky IPEDs” were younger
and primarily men. They showed higher scores both on the Exercise Addiction
Inventory and Appearance Anxiety Inventory.

Conclusion: This study profiled users of IPEDs when the most restrictive
COVID-19 lockdown policies were implemented in all the participating countries.
More targeted post-COVID 19 prevention strategies should be implemented
according to the emerged socio-demographic and psychopathological
traits and cross-cultural differences emerged. Longitudinal studies will also
be needed to determine the long-term effect of the COVID-19 lockdown on
IPEDs consumption.

KEYWORDS

body image, exercise addiction, exercise dependence, pandemic, COVID-19, image
and performance enhancing drugs

1 Introduction

On 11 March 2020 the World Health Organization (WHO)
declared the start of the coronavirus pandemic, warning about the risks
of the SARS-CoV-2 on the respiratory system (1) and on other aspects
of the central nervous system, like neural brain connectivity (2, 3). As a
result, radical preventive measures were taken to mitigate the risk of
contagion affecting the lifestyles of individuals in unprecedented ways
(4-6). Such measures also reached the world of fitness, forcing gyms,
sports clubs, and swimming pools to close to prevent the virus spread
(7). Consequently, people had to adapt their training and eating habits,
including the use of a variety of products to improve their athletic and
physical performance during the lockdowns (8).

Positive effects have been associated with the performance of
physical activity. These positive effects have been attributed to various
physiological mechanisms, such as decreased body fat mass, metabolic
rate increase, and an increase in cardio-respiratory rate reflected in
greater maximal oxygen consumption (9). Recent evidence also
suggests that high levels of physical activity can reduce the symptoms
of depression, including among the older adult who survived the
COVID-19 pandemic (10). On the other hand, although excessive
exercise is not considered to be a behavioral addiction in the 5th
edition of the Diagnostic and Statistical Manual of Mental Disorders
(11), a growing number of studies highlight its potentially harmful
physical and mental effects (12-15). Exercise Addiction (EA) is
characterized by a strong preoccupation with exercise that might
become stereotyped and routine, individuals show significant
withdrawal symptoms in the absence of exercise and the preoccupation
causes clinically significant distress or impairment in physical, social
and occupational areas of functioning (16).

Moreover, excessive exercise has been associated with image- and
performance-enhancing drugs (IPEDs) consumption (15, 17, 18).

IPEDs is an umbrella term that encompasses a wide range of
compounds used to improve physical performance, lose weight, increase
muscle functions and structures, and improve cognitive functions and
sexual activity, among others (18). In the world of sports and fitness,
anabolic steroids (also known as anabolic-androgenic steroids — AAS)
were the most widely used performance-enhancing substances initially.
Due to the exponential increase in the use of the Internet and social
networks, a wide range of unknown and unregulated substances have
spread in the market in recent years. These are often advertised as
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‘healthier and safer’ alternatives to common anabolic substances and are
publicized by influencers and social network users through very
common hashtags such as #fitspiration or #fitspo (19). For these reasons,
the IPEDs market is largely uncontrolled (20) and may pose health
threats for its users (21, 22). Also, the sale of IPEDs is often supported by
captivating marketing strategies and social media advertisements,
spreading scientifically unfounded claims and, therefore, raising serious
safety concerns (23). In fact, adverse events (especially long-term) are
only partially known and a systematic review of the literature revealed
that most people using IPEDs, especially smart drugs, are unaware of
their risks and potential addiction (24).

Athletes of all categories often use dietary supplements regardless
of the decisive aspects of sports performance, represented by constant
training, talent, motivation, and tactics. In fact, some individuals often
resort even to minimal benefits achieved through the use of
supplements (25) and many of these agents may contain undisclosed
psychoactive substances (26, 27) such as new psychoactive substances
(NPS) (23). This phenomenon is often linked with permissive and
unclear legislation (28, 29).

Although some psychological aspects could help to mitigate or
deter the use of IPEDs (18), other factors represent a fertile ground for
their consumption. Appearance anxiety is described as the fear of
being negatively evaluated or rejected by others because of one’s
physical appearance (30). People who experience appearance anxiety
usually have a negative perception of their body and may engage in
risky behaviors to improve their physical and mental health (18, 31).
In contrast, self-compassion is associated with psychological well-
being and is negatively correlated with shame, regret, and fear of
failure that individuals can experience (32). Self-compassion is defined
as an emotionally positive self-attitude, characterized by kindness and
understanding toward oneself and the possibility to hold painful
thoughts and feelings in mindful awareness rather than avoiding them
or overidentifying with them (33).

Shibata and colleagues (15) found an unprecedented correlation
between exercise addiction, poor self-compassion, and high-level
appearance anxiety. Higher levels of exercise addiction and appearance
anxiety were positively correlated with a higher tendency to excessive
IPEDs use. Higher scores on the Self-Compassion Scale (SCS), acted
as a mitigating factor toward excessive exercise and IPEDs use.

During the coronavirus lockdown, individuals might have pursued
rewarding behaviors as a coping strategy to deal with the prolonged
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periods of self-isolation. For example, in research by Dores et al., about
half of 564 participants reported a worsening in their mental health due
to social distancing, including anxiety and depression (18).

As long as we know, the present study is the first one aimed at
profiling those individuals who were most at risk of using IPEDs
during the strictest period of the COVID-19 lockdown (April-May
2020) using a cross-cultural sample. The specific objectives of the
study is to profile IPEDs users in terms of socio-demographic
characteristics and psychological discomfort (compulsive exercising,
appearance anxiety, low levels of self-compassion) and/or pre-existing
psychiatric disorders: (i) based on the type substance consumed (safe
IPEDs vs. risky IPEDs) and (ii) based on purchase method
(pharmacies and specialized shops vs. the Internet). This will provide
an up-to-date tool for practitioners to better understand and assess the
phenomenon of Image- and Performance-Enhancing Drugs intake.

2 Methods
2.1 Research design

This cross-sectional study consisted of a questionnaire sent via the
Web and based on volunteer participation.

2.2 Procedure

The research team elaborated the questionnaire and then translated
its original English version into six languages (Hungarian, Italian,
Japanese, Lithuanian, Portuguese, and Spanish). Subsequently, the
questionnaire was translated back into English for the establishment of
semantic and conceptual equivalence by the research group. The
Qualtrics online research platform (Qualtrics, Provo, UT, 2020) was used
for data collection. The survey was disseminated via the Web and using
a snowball sampling method, in which participants were invited to fill in
the questionnaire and share it with their friends and relatives.
Dissemination was also implemented through posts on social media
such as Facebook, Twitter, Instagram, LinkedIn, and WhatsApp.
Inclusion criteria were (i) age between 18 and 65, (ii) use of at least one
IPED, and (ii) consent to participate in the study. The data obtained were
securely stored on a password-protected computer at the University of
Hertfordshire, Hatfield, United Kingdom (United Kingdom).

Data collection took place during April and May 2020, which was
the peak period of lockdown in all nations taking part in the study.

2.3 Measures

The survey comprised: (i) sociodemographic questions; (ii)
questions on IPEDs use; and (iii) validated psychometric instruments,
including the Exercise Addiction Inventory (EAI), Appearance
Anxiety Inventory (AAI), and Self-Compassion Scale (SCS-
Short Form).

The EAI (34) is a tool developed to measure addictive tendencies
in exercise behavior. It includes six statements gaging the classic
symptoms of addictions (i.e., salience, mood modification, tolerance,
withdrawal symptoms, social conflict, and relapse), which are rated on
a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree). The maximum score obtainable on the EAI is 30. A person
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scoring 24 or higher may be at risk of exercise addiction. This
suggested cut-off score represents the top 15% of the total scale’s score.
The EAIL is presented as a valid and reliable psychometric instrument,
used in many studies across various countries (34-36). Cronbach’s
alpha in the present sample was 0.641, suggesting an acceptable
internal consistency.

The AAI (36, 37) is a 10-item tool that measures cognitive and
behavioral dimensions of appearance anxiety and symptoms
associated with Body Dimorphic Disorder (BDD) (36). In this study,
it is rated on a 4-point Likert scale that ranges from 1 (not at all) to 4
(all the time). Values of 21 or more correspond to the top 15% of the
total scalé€’s score. Cronbach’s alpha in the present sample was 0.876,
suggesting a very good internal consistency.

The SCS-Short Form (38) consists of 12 items and is related to self-
compassion and emotional self-regulation. It comprises six subscales:
(1) self-kindness, (2) self-judgment, (3) common humanity, (4)
isolation, (5) mindfulness, and (6) over-identification. All items are
rated on a 5-point Likert scale, from 1 (almost never) to 5 (almost
always). A higher score suggests greater self-compassion. Cronbach’s
alpha in the present sample was 0.852, suggesting a very good
internal consistency.

IPED questions. Participants were asked about the forms of
supplements or products they used to reach their fitness or physical
appearance goals during self-isolation. Further, they were asked about
their habitual mode of purchase: pharmacies, specialized shops, or the
Internet (web shops). For comparison purposes, the IPED:s listed were
the same as those in previous research conducted by Corazza et al.
(17). This list was developed in consultation with medical doctors and
sports dieticians.

The lead researchers performed an initial data familiarization to
generate two IPED categories within the dataset: (1) “non-harmful
IPEDs” and (2) “potentially risky (or hazardous) IPEDs” The extant
literature was consulted to refine the two categories and apply them to
the full sample (22). The first category includes vitamins, minerals,
proteins, amino acids, and natural extracts. The second consists of any
other IPED that does not fit in the “non-harmful” category, such as
medications, steroids, and stimulants. The list of the IPEDs in the two
categories is shown in Table 1.

2.4 Ethics statement

The Ethics Committee of the University of Hertfordshire,
United Kingdom, approved the study (permission: HSK/SF/
UH/00104). Also, ethical clearance was obtained from the Ethics
Committees of the participating institutions from the various nations.
The European General Data Protection Regulation, as well as the
norms of the Helsinki Declaration, were rigorously followed during
the work (39).

2.5 Data analysis

The IBM Statistical Package for Social Sciences (SPSS), developed
for the Windows platform, was the software used for data analyses (IBM
SPSS Inc., Chicago, Illinois). Basic descriptive statistics consisted of
mean, standard deviation, skewness and kurtosis. Only hourly values in
the question on ‘time spent online’ were not normally distributed. These
values were expressed as median (IQR). The assumptions of normality
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TABLE 1 List of IPEDs included in the survey.

Variable Description

Non-harmful IPEDs

Lower risk of side effects, over-the-counter drugs, lower risk in

taking without medical supervision, lower potential for abuse

10.3389/fpubh.2024.1386721

Details

Vitamins,

Proteins,

Tea or infusions,
Multivitamin supplements,
Amino acids,

Omega 3 fish oil,
Multimineral supplements,
Mineral salts,

Green tea extracts,
Antioxidants,

Ginseng,

Fish oil,

Glutamate,

Guaran,

Turmeric,

Herbal medicine,
Glucosamine,

Beta-alanine

Potentially risky IPEDs

abuse

High risk of side effects, mostly prescription drugs, high risk of

consumption without medical supervision, high potential for

Nitric oxide,

Stimulants (e.g., amphetamine, modafinil),
Androgens (e.g., steroids),

Various hormones (e.g., EPO, insulin) or related agents (e.g., beta-2
agonists),

Diuretics,

Glucocorticoids,

Ibuprofen,

Laxatives,

Orlistat,

Beta-blockers,

Caffeine,

Taurine,

Creatine,

Carnitine,

Ketones,

Pyruvate

IPEDs, image- and performance-enhancing drugs; EPO, Erythropoietin.

were not violated for the rest of the analyzed data, which were expressed
as means, standard deviations, frequencies, or percentages, as
appropriate. Subsamples were compared with Student’s #-tests and
Mann-Whitney U tests for the continuous measures. For categorical
data, Chi-square tests and Fisher exact tests were employed. The level of
statistical significance was set at alpha (o) =0.05.

Based on previous works (15, 18) effect size was estimated to
be d=0.25. Thus, with an effect of 0.25, power set at 90% and an alpha
level of 0.05, the total sample size was calculated to be 735 participants
(allocation rate: N2/N1=1.8).

3 Results
3.1 Demographics

There were 736 IPEDs users from Brazil (n=337; 45.7%), Italy
(n=134; 18.2%), Spain (n=42; 5.7%), Lithuania (n=78; 10.5%),
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Portugal (n=51; 6.9%), the United Kingdom (n =36; 4.9%), Japan
(n=31; 4.2%), and Hungary (n=27; 3.6%). Their mean age was
33.05 (+SD =10.06) years, and most were women (1 =473; 64.2%).

3.2 Psychological measures
Among IPEDs users, 6.8% (n=>50) were susceptible to exercise
addiction (EAI >24). Another 27.6% (n=203) presented high levels of

appearance anxiety (AAI>21), and another 24.9% (n=183) revealed
low emotional regulation-related self-compassion.

3.3 Type of IPEDs used

One or more IPEDs in the “potentially risky” category was used by
488 respondents (66.3%). The remaining participants (n =248, 33.7%)
used only IPEDs in the “non-harmful” category. Comparisons between
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users of “potentially risky” and “non-harmful” IPEDs are detailed in
Table 2. Users of potentially risky IPEDs were younger (p<0.001) and
male participants (p <0.001). They exhibited more elevated scores both
on the EAI (p<0.001) and on the AAI (p<0.001). As to cross-cultural
comparisons, in Brazil there was a significantly higher use of potentially
risky IPEDs (p <0.001), while in Japan the use of non-harmful IPEDs
was prevalent (p=0.004). Users of potentially risky IPEDs reported a
higher incidence of both psychiatric disorders in general (p <0.001) and
of mood disorders other than depression, such as dysthymia,
cyclothymia or bipolar disorder (p=0.014). In the group of users of
potentially risky (hazardous) IPEDs, there were statistically significantly
more smokers (p=0.012). Among those starting the use of IPEDs
during the pandemic (n=112; 33.1%), the largest part consumed only
non-harmful products (p=0.004). However, among those using IPEDs
both before and during the pandemic (n=>524; 71.2%), most used
potentially risky ones (p=0.003).

3.4 Image and performance-enhancing
drugs purchase methods

Participants were asked about their prevalent source of IPEDs
purchase. Most participants (n=409, 55.6%) purchased IPEDs through
pharmacies, shops, or specialized shops; 304 (41.3%) purchased IPEDs
on the Internet, either on legal sites or on the black market, and 23
participants (3.1%) purchased IPEDs through other modalities.

Participants were compared based on the modality of IPEDs purchase
(see Table 3 for detailed information). Participants who purchased IPEDs
online were mostly men (p<0.001) and had more elevated EAI scores
than did their non-Internet purchasing counterparts (p=0.004).
Regarding cross-cultural differences, in Spain and Brazil there was a
significantly higher percentage of participants purchasing IPEDs from
“pharmacies/ shops/specialized shops. “Potentially risky” IPEDs were
purchased online in greater proportions than they were in pharmacies/
shops (70.1% vs. 63.3%), in contrast with “non-harmful” IPEDs, which
were purchased more frequently in pharmacies or shops (36.7%) than on
the Internet (29.9%). The difference, however, failed to reach statistical
significance (p=0.060). Although more users have consulted a health
professional about the use of IPEDs when buying from pharmacies/shops
(46.2%) than from the Internet (40.3%), the difference was not statistically
significant (p=0.114). The majority of users consumed IPEDs both before
and during the pandemic (n=504, 68.5%). Among those using IPEDs
before but not during the pandemic, the majority purchased them from
“pharmacies/shops/specialized shops” (p=0.017).

4 Discussion

In recent years, there has been an increase in the attention
dedicated to the use of IPEDs and NPS in general (40, 41) Since the
beginning of the pandemic, a growing number of studies have been
conducted to investigate its effects on the use of IPEDs. The COVID-19
breakdown yielded a sudden change in people’s habits and lifestyles.
Such a change posed unprecedented risks to overall health and
psychophysical well-being. Social distancing and the closure of
numerous fitness facilities has affected the use and supply of IPEDs
(42). The changes imposed by the pandemic on the use of IPEDs need
to be understood, in order to evaluate their long-term impact. The
present paper partly addressed this need, profiling the users of IPEDs
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in a period characterized by great tension and psychological distress
through a cross-cultural approach.

Most of our sample already used enhancing substances before the
pandemic. At the same time, 15.2% started using them during the
lockdown, and 13.6% suspended their use during this period. These
supplements were mostly purchased in pharmacies, shops, or
specialized shops (55.6%).

Due to the limitations on activities imposed by the COVID-19
pandemic, such as the closure of gyms and dedicated stores, it is likely
that social distancing measures would also have a positive impact. By
decreasing some of the most prevalent everyday stressors, individuals
may be prompted to relax their exercise routines and reduce their
compulsive use of IPEDs, which in turn may lead to a decrease in
anxiety related to body image. Physical isolation, however, has been
found to be more stressful, especially for young adults (18). During
confinement, extended exposure to television and online information
and certain adverts might also affect mood, image, performance,
physical activity, and the use of IPEDs (18).

4.1 Purchase method

Some significant differences emerged between individuals who
buy IPEDs online versus those who buy them in shops. More men
tended to buy these substances on the Internet rather than in
specialized shops (43.8% vs. 30.1%; p<0.001). Conversely, more
women tended to buy IPEDs in shops rather than on the Internet
(69.9% vs. 56.3%). Cross-country comparisons showed that a
significantly greater percentage of individuals who preferred to buy
IPEDs on the Internet was from the United Kingdom. Conversely, in
Spain and Brazil, a significantly greater proportion of users reported
purchasing IPEDs from pharmacies or shops. This result is new when
compared to previous literature (17, 22), where respondents in the
United Kingdom sample predominantly purchased IPEDs also from
shops or pharmacies. This practice can be explained at times of
lockdown involving social distancing. Still, it could signal a changing
trend, which deserves more empirical attention in future works.

Internet buyers scored significantly higher on the EAI, suggesting
a higher risk of developing exercise addiction. Recent literature
suggests that excessive exercising is positively related to the
unsupervised consumption of IPEDs (15, 18), which can be endorsed
and facilitated by the online purchase of these substances. Online
commercials and false adverts could increase the use of these drugs
via misleading marketing strategies that promise physical and mental
improvement by promoting them as alternatives to controlled medical
or pharmaceutical products (43-45).

4.2 Type of substances

The majority of IPEDs users (66.3%) tended to consume
potentially risky substances. This group of users of potentially risky
IPEDs were mainly younger men who scored higher on the EAI and
the AAIL There was no significant association between self-
compassion, education level, or time spent on the Internet (both
before and during the pandemic), and the use of risky IPEDs.

The group of consumers of potentially risky IPEDs also had a
significantly higher incidence of smoking habits and of psychiatric
disorders in general (and mood disorders other than depression in
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TABLE 2 Comparison between participants using only non-harmful IPEDs and those using potentially risky (hazardous) IPEDs.

Non-harmful

Potentially risky

Statistical test

n=248 n=488
EAI - M+SD 16.88+3.67 18.11+4.00 —4.044* <0.001 0.32
EAI - 1 (%) 9.314° 0.002
<24 241(97.2%) 445(91.2%)
>24 7 (2.8%) 43 (8.8%)
AAI - M+SD 16.81+4.96 18.85+6.30 —4.813* <0.001 0.35
SCS - M+SD 31.36+£5.98 30.50+6.48 1.756* 0.080 —0.14
Age - M+SD 35.17+11.44 31.84+9.83 3.901° <0.001 —0.32
Gender - n (%) 10.194° 0.001
Male 69 (27.8%) 194 (39.8%)
Female 179 (72.2%) 294 (60.2%)
Country - 1 (%) 24.369" 0.001
Lithuania 32 (12.9%) 46 (9.4%) 0.145
Hungary 11 (4.4%) 16 (3.3%) 0.454
Spain 19 (7.7%) 23 (4.7%) 0.098
Italy 52 (21.0%) 82 (16.8%) 0.163
United Kingdom 13 (5.2%) 23 (4.7%) 0.766
Portugal 16 (6.5%) 35 (7.2%) 0.725
Japan 18 (7.3%) 13 (2.7%)* 0.004
Brazil 87 (35.1%) 250 (51.2%)* <0.001
Education - n (%) 2.095" 0.718
Secondary 46 (18.5%) 86 (17.6%)
Bachelor 97 (39.1%) 213 (43.6%)
Master 75 (30.2%) 137 (28.1%)
PhD 17 (6.9%) 34 (7.0%)
Other 13 (5.2%) 18 (3.7%)
Time on the Internet before the COVID-19 0.11
2.0 (2.0:4.0) 3.0 (2.0:4.0) 58042.5¢ 0.357
pandemic - Mdn (IQR)
Time on the Internet during the COVID-19 0.18
pandemic - Mdn (IQR) 4.0 (2.63;6.75) 5.0 (3.0;7.0) 55753.0° 0.079
Reported psychiatric disorders - n (%) 72 (29.0%) 229 (46.9%) 21.782% <0.001

(Continued)
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TABLE 2 (Continued)
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Non-harmful Potentially risky Statistical test
n=248 n=488
Anxiety 55 (76.4%) 188 (82.1%) 1.147° 0.284
Depression 23 (31.9%) 79 (34.5%) 0.159" 0.690
Other mood disorder 5(6.9%) 44 (19.2%) 6.051° 0.014
Psychosis 0 (0%) 6 (2.6%) 1.925° 0.342
Eating disorder 13 (18.1%) 48 (21.0%) 0.286" 0.593
Personality disorder 1(1.4%) 7 (3.1%) 0.589" 0.685
Other 4 (5.6%) 15 (6.6%) 0.092° 1.000
Substance addiction - 1 (%) 16 (6.5%) 44 (9.0%) 1.445° 0.229
Smoking - 1 (%) 33 (13.3%) 102 (20.9%) 6.333" 0.012
Alcohol consumption - 1 (%) 6.149° 0.188
Never 46 (18.5%) 82 (16.8%)
Once a month 76 (30.6%) 116 (23.8%)* 0.047
2-4 times per month. 86 (34.7%) 189 (38.7%)
2-3 times per week. 31 (12.5%) 83 (17.0%)
4 or more times per week. 9 (3.6%) 18 (3.7%)
IPEDS use - 1 (%) 10.492° 0.005
Started using during the pandemic 51 (20.6%) 61 (12.5%)* 0.004
We're not using during the pandemic 38 (15.3%) 62 (12.7%)
We're using before and during the pandemic 159 (64.1%) 365 (74.8%)* 0.003
Have consulted doctor over IPEDs use - n (%) 119 (48.0%) 201 (41.3%) 3.010° 0.083
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M +8SD, mean + standard deviation; Mdn (IQR), median (interquartile range); EAI, Exercise Addiction Inventory; AAI, Appearance Anxiety Inventory; SCS, Self-Compassion Scale.
*Student’s t-test; "Chi-square test or Fisher Exact test; ‘Mann-Whitney U test. The minimum level of statistical significance was a=0.05.
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TABLE 3 Comparison between those purchasing IPEDs through pharmacies/shops/specialized shops and those purchasing them on the internet.

Pharmacies/shops/specialized Internet Statistical test
shops
n =409 n=304

EAI- M+SD 17.35+3.84 18.20+3.91 —-2.914* 0.004 0.22
EAI - n(%) 1.512° 0.219

<24 385 (94.1%) 279 (91.8%)

>24 24 (5.9%) 25 (8.2%)

AAI- M+SD 17.99+5.92 18.39+6.01 —0.886" 0.376 0.07

SCS - M+SD 31.10+£6.43 30.40+6.16 1.459* 0.145 —0.11

Age - M+SD 33.20+£10.58 32.58+10.42 0.785* 0.433 —0.06
Gender - n(%) 14.174° <0.001

Male 123 (30.1%) 133 (43.8%)

Female 286 (69.9%) 171 (56.3%)
Country - n(%) 27.211° <0.001

Lithuania 41 (10.0%) 34 (11.2%) 0.606

Hungary 10 (2.4%) 15 (4.9%) 0.071

Spain 32(7.8%) 9 (3.0%)* 0.007

Ttaly 66 (16.1%) 65 (21.4%) 0.071

United Kingdom 10 (2.4%) 23 (7.6%)* 0.001

Portugal 32 (7.8%) 19 (6.3%) 0.443

Japan 15 (3.7%) 15 (4.9%) 0.431

Brazil 203 (49.6%) 124 (40.8%)* 0.020
Education - n(%) 5.521° 0.238

Secondary 68 (16.6%) 63 (20.7%)

Bachelor 182 (44.5%) 117 (38.5%)

Master 109 (26.7%) 95 (31.3%)

PhD 31 (7.6%) 18 (5.9%)

Other 19 (4.6%) 11 (3.6%)
Time on the Internet before the 0.04
COVID-19 pandemic - Mdn (IQR) 2.5 (2.0;4.0) 3.0 (2.0;4.0) 60578.5¢ 0.553
Time on the Internet during the 0.02
COVID-19 pandemic - M (IQR) 4.50 (3.0;7.0) 5.0 (3.056.75) 61301.0° 0.749
Reported psychiatric disorders - 7(%) 187 (45.7%) 107 (35.2%) 7.970° 0.005

(Continued)

‘leyo eonqaQg

12£985T%202'uand}/6855 0T



U1eaH J1gNd Ul S491UO0S

60

610" uISIa1U0L

TABLE 3 (Continued)

Pharmacies/shops/specialized
shops

n =409

Internet

n=304

Statistical test

Anxiety 152 (81.3%) 85 (79.4%) 0.148" 0.700
Depression 66 (35.3%) 34 (31.8%) 0.375° 0.540
Other mood disorder 31 (16.6%) 17 (15.9%) 0.024° 0.878
Psychosis 6 (3.2%) 0 (0%) 3505 0.090
Eating disorder 41 (21.9%) 19 (17.8%) 0.728° 0.394
Personality disorder 6(3.2%) 2(1.9%) 0.461° 0.715
Other 11 (5.9%) 7 (6.5%) 0.052° 0.820
Substance addiction - 7(%) 30 (7.3%) 26 (8.6%) 0.357° 0.550
Smoking - 1(%) 64 (15.6%) 65 (21.4%) 3.869° 0.049
Alcohol consumption - 71(%) 1.414° 0.842
Never 67 (16.4%) 55 (18.1%)
Once a month 104 (25.4%) 83 (27.3%)
2-4 times per month. 155 (37.9%) 113 (37.2%)
2-3 times per week. 67 (16.4%) 44 (14.5%)
4 or more times per week. 16 (3.9%) 9 (3.0%)
IPEDS use - n(%) 5.926 0.052
Started using during the pandemic 61 (14.9%) 45 (14.8%)
We're not using during the pandemic 64 (15.6%) 29 (9.5%)* 0.017
We're using before and during the 284 (69.4%) 230 (75.7%)
pandemic
IPED:s type - n(%) 3.541° 0.060
Non-harmful 150 (36.7%) 91 (29.9%)
Potentially risky 259 (63.3%) 213 (70.1%)
Have consulted doctor over IPEDs use - 189 (46.2%) 122 (40.3%) 2.502° 0.114
1n(%)

M +SD, mean + standard deviation; Mdn (IQR), median (interquartile range); EAI, Exercise Addiction Inventory; AAI, Appearance Anxiety Inventory; SCS, Self-Compassion Scale.

*Student’s t-test; "Chi-square test or Fisher Exact test; Mann-Whitney U test. The minimum level of statistical significance was a=0.05.
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particular), when compared with the non-harmful substances group.
The most frequently represented psychiatric disorders in the group of
users of potentially risky IPEDs (which were the same as in the group
of non-risky substance users) were anxiety (82.1%), depression
(34.5%), and eating disorders (21.0%). An interesting finding was that
individuals who were already using IPEDs before the COVID-19
pandemic, and continued doing so during the pandemic, used
significantly more potentially risky substances when compared with
both those who stopped taking IPEDs and those who started taking
IPEDs during the pandemic. The new users of IPEDs during the
pandemic predominantly preferred substances in the “non-risky”
category, suggesting that those who initially approach these substances
tend to prefer those considered (and advertised) as “safer” Moreover,
they might have started taking supplements during the pandemic as a
way to reinforce their immune system against the virus. More
individuals taking non-dangerous substances saw a doctor about the
consumption of these products (48.0%) than did those taking
potentially dangerous substances (41.3%), although the difference was
statistically non-significant (p=0.083). Nevertheless, even though
negative effects connected with the use of supplements such as
creatine, caffeine, and steroids have been broadly documented in the
literature (46, 47), the newest IPEDs remain marginally studied and
regulated (20, 48). As observed in other studies (49), the consumption
of supplements among people who consistently use them is generally
perceived as safe, acceptable, and needed for achieving the ideal body
form, or weight, and fitness objectives.

This study presents new data on the subject, but also has some
limitations. First, the questionnaire was disseminated online and
contained self-reported measures, without any biological tests to
confirm the data collected on substance use. The second limitation is
that it is based on a non-stratified sample of volunteers, which may
result in selection bias and, consequently, this sample may not
represent the population. For example, it is possible that, because the
questionnaire was accessed online by respondents who use the
Internet, Internet buyers of IPEDs are overrepresented in the sample
(e.g., in the United Kingdom, comparing to previous studies on IPEDs
use). Also, the sample sizes by country are quite different, with the
Brazilian sample being the largest. Third, within the two groups of
(“potentially risky” and “non-harmful”) IPEDs, categories should
be broken down further for a better understanding of the tendencies
found regarding purchasing risky IPEDs online, and (not) seeing
doctors about IPEDs use.

5 Conclusion

Previous research has shown a significant correlation between
IPEDs use and the likelihood of exercise addiction or body image
disorders (13, 17, 18, 23). This work opens up new research scenarios
in the field of IPEDs profiling of the most at-risk users at
challenging times.

Men most often use hazardous substances and most often
purchase them online. Both behaviors correlated with higher levels of
physical activity dependence and with smoking habits (although not
with substance addiction). The former behavior was also associated
with younger ages, appearance anxiety and with a higher prevalence
of mental discomfort. The data revealed no significant differences in
the amount of time spent on the Internet prior to, and during the
pandemic, as well as no differences in self-compassion levels. There
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was a tendency for potentially risky IPEDs to be acquired online more
than in pharmacies/shops (in contrast with non-harmful IPEDs,
which were mostly bought in pharmacies/shops), although statistical
significance was not reached for this association. In addition, people
who purchased on the Internet and used potentially risky IPEDs
showed a greater tendency to take them without medical supervision,
although this association was statistically non-significant.

Cross-cultural comparisons revealed that, in Brazil, there was a
significantly higher use of potentially at-risk IPEDs, while in Japan,
the use of non-harmful IPEDs was prevalent. In Spain and Brazil,
there was a considerably higher percentage of participants purchasing
IPEDs from pharmacies or shops while a higher number of
participants from the United Kingdom purchased IPEDs on
the Internet.

This work reiterates the importance of a more complete and
thorough understanding of IPEDs consumption. Their intake is
expected to exponentially grow in the future (50). This gives us the
extent of a society increasingly driven toward performativity and
achievement, at the expense of physical and mental well-being, and
underlines the need of an ethical and social perspective on the
consumption physical and mental enhancers (24) It is essential that
clinicians and mental health professionals are more aware of the risks
associated with IPEDs
psychopathologies or correlated dysfunctional behaviors, both online

consumption and possible related

and offline (23). Identifying an at-risk population has been the first

step to facilitate the implementation of evidence-based

targeted interventions.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by The Ethics
Committee of the University of Hertfordshire, United Kingdom,
approved the study (permission: HSK/SF/UH/00104). Also, ethical
clearance was obtained from the Ethics Committees of the
participating institutions from the various nations. The European
General Data Protection Regulation, as well as the norms of the
Helsinki Declaration, were rigorously followed during the work. The
studies were conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study.

Author contributions

IL: Writing - original draft, Methodology, Conceptualization. FC:
Writing - original draft, Methodology, Conceptualization. JB: Writing —
review & editing, Formal analysis, Data curation. AD: Writing - review
& editing, Investigation. IPC: Writing - review & editing, Investigation.
MG-M: Writing - review & editing, Investigation. AS: Writing — review
& editing, Investigation. HF: Writing - review & editing, Investigation.
CB: Investigation, Writing - review & editing. MN: Writing — review
& editing, Visualization. MM: Writing - review & editing, Visualization.

frontiersin.org



De Lucaetal.

GS: Writing - review & editing, Visualization. DL: Writing - original
draft. MP: Writing - review & editing, Visualization. MG: Writing -
review & editing, Visualization. IC: Writing — review & editing,
Visualization. GE: Writing — review & editing, Visualization. GM:
Writing - review & editing, Project administration, Methodology,
Conceptualization. TZ: Writing - review & editing. OR: Writing —
review & editing. OC: Writing - review & editing, Project
administration, Methodology, Conceptualization.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

References

1. Liu S, Yang L, Zhang C, Xiang YT, Liu Z, Hu S, et al. Online mental health services
in China during the COVID-19 outbreak. Lancet Psychiatry. (2020) 7:e17-8. doi:
10.1016/S2215-0366(20)30077-8

2. De Berardis D, Di Carlo E, Di Giannantonio M, Pettorruso M. Contents legacy of
neuropsychiatric symptoms associated with past COVID- 19. World J Psychiatry. (2022)
12:773-8. doi: 10.5498/wjp.v12.i6.773

3. Esposito F, Cirillo M, De Micco R, Caiazzo G, Siciliano M, Russo AG, et al.
Olfactory loss and brain connectivity after COVID-19. Hum Brain Mapp. (2022)
43:1548-60. doi: 10.1002/hbm.25741

4. Burkauskas J, Fineberg NA, Ioannidis K, Chamberlain SR, Bowden-Jones H,
Griskova-Bulanova I, et al. Online Behaviours during the COVID-19 pandemic and
their associations with psychological factors: an international exploratory study. Int |
Environ Res Public Health. (2022) 19:8823. doi: 10.3390/ijerph19148823

5. Di Carlo E Sociali A, Picutti E, Pettorruso M, Vellante F, Verrastro V, et al.
Telepsychiatry and other cutting-edge technologies in COVID-19 pandemic: bridging
the distance in mental health assistance. Int J Clin Pract. (2021) 75:1-9. doi: 10.1111/
ijcp.13716

6. Martinotti G, Alessi MC, Di Natale C, Sociali A, Ceci F, Lucidi L, et al
Psychopathological burden and quality of life in substance users during the COVID-19
lockdown period in Italy. Front Psych. (2020) 11:1-8. doi: 10.3389/fpsyt.2020.572245

7. Lim MA. Exercise addiction and COVID-19-associated restrictions. ] Ment Health.
(2021) 30:135-7. doi: 10.1080/09638237.2020.1803234

8. Ammar A, Trabelsi K, Brach M, Chtourou H, Boukhris O, Masmoudi L, et al.
Effects of home confinement on mental health and lifestyle behaviours during the
COVID-19 outbreak: insights from the ECLB-COVID19 multicentre study. Biol Sport.
(2021) 38:9-21. doi: 10.5114/biolsport.2020.96857

9. Wang M, Baker JS, Quan W, Shen S, Fekete G, Gu Y. A preventive role of exercise
across the coronavirus 2 (SARS-CoV-2) pandemic. Front Physiol. (2020) 11:1-8. doi:
10.3389/fphys.2020.572718

10. Callow DD, Arnold-Nedimala NA, Jordan LS, Pena GS, Won ], Woodard JL, et al.
The mental health benefits of physical activity in older adults survive the COVID-19
pandemic. Am J Geriatr Psychiatr. (2020) 28:1046-57. doi: 10.1016/j.jagp.2020.06.024

11. American Psychiatric Association. Diagnostic and statistical manual of mental
disorders - DSM V. Washington, DC: American Psychiatric Publishing (2013).

12. Berczik K, Szabé A, Griffiths MD, Kurimay T, Kun B, Urbén R, et al. Exercise
addiction: symptoms, diagnosis, epidemiology, and etiology. Subst Use Misuse. (2012)
47:403-17. doi: 10.3109/10826084.2011.639120

13. Ceci F, Di Carlo E, Burkauskas J, Salone A, De Luca I, Cicconcelli D, et al. Physical
activity and exercise addiction during the Covid-19 pandemic in Italy. Int ] Ment Heal
Addict. (2023) 21:3678-98. doi: 10.1007/s11469-022-00815-z

14. Raggatt M, Wright CJC, Carrotte E, Jenkinson R, Mulgrew K, Prichard I, et al. T
aspire to look and feel healthy like the posts convey”: engagement with fitness inspiration
on social media and perceptions of its influence on health and wellbeing. BMC Public
Health. (2018) 18:1-11. doi: 10.1186/512889-018-5930-7

15. Shibata M, Burkauskas J, Dores AR, Kobayashi K, Yoshimura S, Simonato P, et al.
Exploring the relationship between mental well-being, exercise routines, and the intake
of image and performance enhancing drugs during the coronavirus disease 2019
pandemic: a comparison across sport disciplines. Front Psychol. (2021) 12:1-10. doi:
10.3389/fpsyg.2021.689058

16. Veale D. Does primary exercise dependence really exist? In: ] Annet, B Cripps and
H Steinberg, editors. Exercise addiction: Motivation for participation in sport and exercise.
Leicester: The British Psychological Society (1995). 1-5.

Frontiers in Public Health

11

10.3389/fpubh.2024.1386721

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

17. Corazza O, Simonato P, Demetrovics Z, Mooney R, van de Ven K, Roman-
Urrestarazu A, et al. The emergence of exercise addiction, body dysmorphic disorder,
and other image-related psychopathological correlates in fitness settings: a cross
sectional study. PLoS One. (2019) 14:¢0213060-17. doi: 10.1371/journal.pone.0213060

18. Dores AR, Carvalho IP, Burkauskas J, Simonato P, De Luca I, Mooney R, et al.
Exercise and use of enhancement drugs at the time of the COVID-19 pandemic: a
multicultural study on coping strategies during self-isolation and related risks. Front
Psych. (2021) 12:1-17. doi: 10.3389/fpsyt.2021.648501

19. Cataldo I, Burkauskas J, Dores AR, Carvalho IP, Simonato P, De Luca I, et al. An
international cross-sectional investigation on social media, ﬁtspiration content exposure,
and related risks during the COVID-19 self-isolation period. J Psychiatr Res. (2022)
148:34-44. doi: 10.1016/j.jpsychires.2022.01.032

20. Reuter P, Pardo B. Can new psychoactive substances be regulated effectively? An
assessment of the British psychoactive substances bill. Addiction. (2017) 112:25-31. doi:
10.1111/add.13439

21. Caplan A, Elliott C. Is it ethical to use enhancement technologies to make us better
than well? PLoS Med. (2004) 1:e52-e175. doi: 10.1371/journal.pmed.0010052

22. Mooney R, Simonato P, Ruparelia R, Roman-Urrestarazu A, Martinotti G, Corazza
O. The use of supplements and performance and image enhancing drugs in fitness
settings: a exploratory cross-sectional investigation in the United Kingdom. Hum
Psychopharmacol. (2017) 32:1-6. doi: 10.1002/hup.2619

23. Catalani V, Negri A, Townshend H, Simonato P, Prilutskaya M, Tippett A, et al.
The market of sport supplement in the digital era: a netnographic analysis of perceived
risks, side-effects and other safety issues. Emerg Trends Drugs Addict Health. (2021)
1:100014. doi: 10.1016/j.etdah.2021.100014

24. Esposito M, Cocimano G, Ministrieri F, Rosi GL, Di Nunno N, Messina G, et al.
Smart drugs and neuroenhancement: what do we know? Front Biosci. (2021) 26:347-59.
doi: 10.52586/4948

25. Garthe I, Maughan RJ. Athletes and supplements: prevalence and perspectives. Int
J Sport Nutr Exerc Metab. (2018) 28:126-38. doi: 10.1123/ijsnem.2017-0429

26.Booth N, Saxton ], Rodda SN. Estimates of caffeine use disorder, caffeine
withdrawal, harm and help-seeking in New Zealand: a cross-sectional survey. Addict
Behav. (2020) 109:106470. doi: 10.1016/j.addbeh.2020.106470

27. Panel E, Nda A. Scientific opinion on the safety of caffeine. EFSA J. (2015) 13:4102.
doi: 10.2903/j.efsa.2015.4102

28. Pereira C, Barros L, Ferreira ICFR. Dietary supplements: foods, medicines, or
both? A controversial designation with unspecific legislation. Curr Pharm Des. (2017)
23:2722-30. doi: 10.2174/1381612823666170117122801

29.Shi Z, Yan A. Dietary supplements: are current policies adequate for promoting
health? Nutrients. (2020) 12:1-4. doi: 10.3390/nul12113449

30. Hart TA, Flora DB, Palyo SA, Fresco DM, Holle C, Heimberg RG. Development
and examination of the social appearance anxiety scale. Assessment. (2008) 15:48-59.
doi: 10.1177/1073191107306673

31. Papapanou TK, Darviri C, Kanaka-Gantenbein C, Tigani X, Michou M, Vlachakis
D, et al. Strong correlations between social appearance anxiety, use of social media, and
feelings of loneliness in adolescents and young adults. Int ] Environ Res Public Health.
(2023) 20:4296. doi: 10.3390/ijerph20054296

32. Reis NA, Kowalski KC, Mosewich AD, Ferguson L]. Exploring self-compassion
and versions of masculinity in men athletes. ] Sport Exerc Psychol. (2019) 41:368-79. doi:
10.1123/jsep.2019-0061

33.Barnard L, Curry J. Self-compassion: conceptualizations, correlates &
interventions. Rev Gen Psychol. (2011) 15:289-303. doi: 10.1037/a0025754

frontiersin.org



De Lucaetal.

34. Terry A, Szabo A, Griffiths M. The exercise addiction inventory: a new brief
screening tool. Addict Res Theory. (2004) 12:489-99. doi: 10.1080/16066350310001637363

35. Griffiths MD, Urbén R, Demetrovics Z, Lichtenstein MB, de la Vega R, Kun B, et al.
A cross-cultural re-evaluation of the exercise addiction inventory (EAI) in five countries.
Sports Med Open. (2015) 1:1-7. doi: 10.1186/540798-014-0005-5

36. Veale D, Eshkevari E, Kanakam N, Ellison N, Costa A, Werner T. The appearance
anxiety inventory: validation of a process measure in the treatment of body dysmorphic
disorder. Behav Cogn Psychother. (2014) 42:605-16. doi: 10.1017/S1352465813000556

37. Mastro S, Zimmer-Gembeck MJ, Webb HJ, Farrell L, Waters A. Young adolescents’
appearance anxiety and body dysmorphic symptoms: social problems, self-perceptions
and comorbidities. J Obsessive Compuls Relat Disord. (2016) 8:50-5. doi: 10.1016/j.
jocrd.2015.12.001

38. Neff K. The development and validation of a scale to measure self-compassion. Self
Identity. (2003) 2:223-50. doi: 10.1080/15298860309027

39. World Medical Association Declaration of Helsinki. Ethical principles for medical
research involving human subjects. JAMA. (2013) 310:2191-4. doi: 10.1001/
jama.2013.281053

40. Chiappini S, Mosca A, Miuli A, Semeraro FM, Mancusi G, Santovito MC, et al.
Misuse of anticholinergic medications: a systematic review. Biomedicines. (2022)
10:1-27. doi: 10.3390/biomedicines10020355

41. Peacock A, Bruno R, Gisev N, Degenhardt L, Hall W, Sedefov R, et al. New
psychoactive substances: challenges for drug surveillance, control, and
public health responses. Lancet. (2019) 394:1668-84. doi: 10.1016/S0140-
6736(19)32231-7

Frontiers in Public Health

12

10.3389/fpubh.2024.1386721

42. Dunn M, Piatkowski T. Investigating the impact of COVID-19 on performance
and image enhancing drug use. Harm Reduct ]. (2021) 18:124-8. doi: 10.1186/
512954-021-00571-8

43. Corazza O, Assi S, Simonato P, Corkery J, Bersani FS, Demetrovics Z, et al.
Promoting innovation and excellence to face the rapid diffusion of novel psychoactive
substances in the EU: the outcomes of the ReDNet project. Hum Psychopharmacol Clin
Exp. (2013) 28:317-23. doi: 10.1002/hup.2299

44. Kamber M. Development of the role of national anti-doping organisations in the
fight against doping: from past to future. Forensic Sci Int. (2011) 213:3-9. doi: 10.1016/j.
forsciint.2011.07.026

45. Molinero O, Marquez S. Use of nutritional supplements in sports: risks, knowledge,
and behavioural-related factors. Nutr Hosp. (2009) 24:128-34.

46. Maughan RJ, King DS, Lea T. Dietary supplements. J Sports Sci. (2004) 22:95-113.
doi: 10.1080/0264041031000140581
47. Underwood M. Exploring the social lives of image and performance enhancing

drugs: an online ethnography of the Zyzz fandom of recreational bodybuilders. Int J
Drug Policy. (2017) 39:78-85. doi: 10.1016/j.drugpo.2016.08.012

48. Corazza O, Roman-Urrestarazu A. Novel psychoactive substances: Policy, economics
and drug regulation. Berlin: Springer, pp. 1-177. (2017).

49. Mataix J. Cult of the body beautiful: at what cost? Actas Dermosifiliogr. (2012)
103:655-60. doi: 10.1016/j.ad.2011.11.008

50. Cakic V. Smart drugs for cognitive enhancement: ethical and pragmatic
considerations in the era of cosmetic neurology. ] Med Ethics. (2009) 35:611-5. doi:
10.1136/jme.2009.030882

frontiersin.org



