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Background



The Dual Diagnosis Problem: a network
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Psychiatric features, classic drugs, novel products

Personality

Bipolar 
Disorder

Psychomotor 
agitation

Psychosis

BDD (Body 
Disaffection)

Supplements

Traditional 
and Novel 

Drugs

Sexual 
enhancers 

Hormones 
(AAS)



● North east of Italy (Padova-Venice)

● 40 inpatients

● All regions of Italy

● Convention with the National Health System

●Clinical Director: Prof. Giulia Perini

● 30 days recovery 

Assessment: 
Addiction and 
Mental Health 

Services

Classic and New 
Addictions               
(40 patients)

Group and 
Individual 

psychotherapy
Pharmacotherapy

Dual 
Diagnosis 

Unit



In this presentation

Part 1: NPS

Part 2: NPS and PUI (Problematic Use of Internet)

Part 3: NPS, PIEDs and Exercise Addiction 



Part 1

NPS: Novel Psychoactive Substances



NPS: Novel Psychoactive Substances

“New narcotic or psychotropic drug” which is not scheduled under Conventions 

of 1961 or 1971 but which may pose a public health threat.

“New” means recently available: many NPS are not completely “unknown”, but 

their use constitutes a novelty.

They are sold online.

Advisory Council on the Misuse of Drugs , Novel Psychoactive Report (2011)

Corazza, O., Assi, S., Simonato, P., Corkery, J., Bersani, F. S., Demetrovics, Z., ... & Deluca, P. (2013). Promoting innovation and excellence to face the rapid diffusion of novel

psychoactive substances in the EU: the outcomes of the ReDNet project. Human Psychopharmacology: Clinical and Experimental, 28(4), 317-323.



Background  – Back to the Future

Ann and Alexander Shulgin designed over 200 

compounds; anecdotally their inspiration started with an 

experience with Mescaline (Peyote Cactus).

○ PiHKAL (‘60). Phenethylamines such as MDMA, MMDA, DOM, 2C-B, 2C-

E…

○ TiHKAL (’70). Tryptamines such as: DMT, Ibogaine, LSD, 5Meo-DMT,…

○ Shulgin Index. Pharmacology of 1300 compounds, with about 130 of 

the most active and studied compounds from PiHKAL investigated in 

depth. 



Chemical Analogues: 
They are similar but different effects; structural derivatives with few chemical modifications 

- E.g.: MDMA is a chemical analogues of methamphetamine

Mimetics:
chemically different but they mimic the pharmacological effects; they bind the same CNS receptors

- E.g.: Spice drugs are mimetics of THC

Designer drugs: 
manufactured with minor modifications; new substances with similar effects

- E.g.: synthetic opioids (AH-7921)

Legal highs: 
umbrella term for many unregulated substances: they are the new alternatives to controlled drugs, with strong marketing strategies. 

- It’s a misleading term (Corazza, 2012)

- Where are they “legal”?  Are they really “safe”? Do they contain contaminants? 

NPS as a Galaxy: sometimes words have two meanings



Different 
Groups

Difficult to be Update!
Not universally agreement to 

categorise them

NPS mimic existing 
established recreational 

drugs!!

■ Synthetic cathinones

■ Spice drugs

■ Synthetic tryptamines

■ PCP/ketamine-like 

compounds

■ Ethno-drugs

■ Synthetic analogues

■ Medical products

■ PIEDs

Schifano, F. (2015). Novel psychoactive substances (NPS): clinical and pharmacological issues. Drugs and Alcohol Today, 15(1), 21-27.



The NPS World 
is actually an expanding  

Galaxy!

At least one new psychoactive substance appears on the illicit drug market every week

400 identified substances / 4000 molecules.



NPS: Problems in Clinical settings

Unpredictable effects

Present in clinical and ER settings 

Difficult assessment in traditional health services

Different populations (e.g. clubbers and psychonauts)

Risk of misdiagnosis (e.g. psychotic symptoms)

Helander, Anders, et al. "Detection of new psychoactive substance use among emergency room patients: Results from the Swedish STRIDA project." Forensic 

science international 243 (2014): 23-29. 

Schifano, F., Orsolini, L., Duccio Papanti, G., & Corkery, J. M. (2015). Novel psychoactive substances of interest for psychiatry. World Psychiatry, 14(1), 15-26.



Physicians and assessment : results from the Italian survey 
for health professional

18.10%	

47.30%	

26.70%	

7.90%	

Do	you	see	clients	who	use	or	used		NPS?	

Yes	

No		

I	don't	know	

Missing	

Simonato P, Corazza O, Santonastaso P et al. Novel psychoactive substances as a novel challenge for health professionals: results

from an Italian survey Human Psychopharmacology: Clinical and Experimental, Volume 28, Issue 4, pages 324–331, July 2013



Physicians and assessment:  most used NPS
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1) Stimulant NPS

2) Cannabinoids NPS

3) Hallucinogenic NPS

4) Depressant NPS



1. STIMULANT NPS

● Euphoria, wellbeing, “high”

● Many compounds: related to amphetamines and cocaine, related to MDMA

● Increase serotonin, dopamine, noradrenaline (neuronal reuptake pump/ 

active releaser)

● Agitation, anxiety, hyper vigilance, cardiovascular toxicity, seizures, renal 

disease, respiratory failure

● Psychiatric consequences: impulsive behaviour, cognitive impairment, 

lability in mood



Synthetic cathinones

- Cathinones derivate from Catha edulis (khat plant): cathinone is considered the 

prototype of this group, with amphetamine like effects

- Synthetic cathinones (e.g. mephedrone) has been developed from this 

substance (1920s ---- 2000s) (e.g. mephedrone was discovered in 1929 but 

appeared online in 2007)    Examples: butylone; EC; 3 and 4 FMC; mephedrone; 

ephedrone; MDPV; methylone; naphyrone; pyrovalerone …

- Synthetic cathinones are closed related to phenethylamines (amphetamine, 

methamphetamines, mescaline, MDMA..)



Phenethylamines: stimulant /entactogenic / hallucinogenic 
compounds

Controlled: amphetamine, methamphetamine, MDMA, mescaline
“Ring –substituted” 

• 2-c   Series (2C-E; 2C-I; 2c-c NBOME ; 25 I- NBOME) 

• D Series (DOM, DOI)

• BenzoDifurans (Bfly)

• Others ( 5APB; 6APB; PMA and PMMA)

Actions:

SSRA : Selective Serotonin Releasing Agents

Phenethylamines



2. Cannabinoid NPS

● 150 Synthetic cannabinoid receptor agonists (!) (Spice drugs)

● Relaxation, “stoned”

● Full agonists, without CBD: different from cannabis !!!

● Stimulating/sedative compounds, anxiogenic/anxiolytic drugs, paranoia, 

psychotic symptoms, agitation, cardiovascular toxicity , renal and pulmonary 

issues (…) 

● Higher potential for addiction and withdrawal effects



Synthetic Cannabinoids: analogues of TetraHydroCannabinol (THC); they are the first NPS, 
the second used substance in high schools.

○ HU 210 : first synthesized in ‘88 

○ CP compounds : developed in ’80 as analgesic

○ AminoAlkylindoles compounds: JWH compounds and AM serie

○ AKB-48 and similar

They are full agonist of CB 1 and 2; severe effects without the protective effect of CBD 
(Cannabidiol).

Synthetic Cannabinoids





3. Hallucinogenic NPS 

DISSOCIATIVES (ketamine and PCP like compounds) [Methoxetamine]

● Death, impulsive and aggressive behaviours, psychotic symptoms

PSYCHEDELICS [5MeoDALT, NBOMe and 2C group]

● Psychedelic effects: mystical experiences, synaesthesia

● Agonist of 5-HT2a (not only)

● Agitation, hallucinations, tachycardia, hypertension, hyperthermia, 

rhabdomyolysis, serotonin syndrome, and seizure 



Tryptamines : mono amine alkaloids, hallucinogenic and psychedelic compounds; they may be 

found in plants/animals/fungi.

Psylocybin and psilocin (magic mushrooms); DMT , DET

Bufotenin (5HO DMT) from Bufo Alvarius (Colorado River Toad)

NPS: 

• Ayahuasca

• 5 MeO DMT (Alpha O): synthesized in ‘39, discovered in nature in ’59 (Yopo snuff); it’s a sacrament in the Church of 

the Tree of Life; euphoric effects, NDE and no hallucinations

• 5-MeO DiPT (Foxy Methoxy)

• Alpha – MT  

Actions:

SSRA: Selective Serotonin Releasing Agents

Tryptamines



Botanical Sources of Ayahuasca

Banisteriopsis caapi

“ayahuasca”

(Malpighiaceae)

Psychotria viridis

“chacruna”

(Rubiaceae)

Diplopterys cabrerana

“chagro-ponga”

(Malpighiaceae)

Traditionally, ayahuasca is a 

decoction prepared from the 

stems of B. caapi and the leaves

of either Psychotria viridis or

Diplopterys cabrerana



Chemistry  of Ayahuasca
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N,N-dimethyltryptamine (DMT)

The vine Banisteriopsis caapi

contains three ß-carbolines

as major active constituents.

Harmine and harmaline are

potent, reversible, selective 

inhibitors of MAO-A.

Tetrahydroharmine is weaker

as an MAOI but relatively 

potent as a serotonin uptake

inhibitor. 

The leaf admixtures, Psychotria

viridis or Diplopterys cabrerana

contain the potent, short-acting

hallucinogen, DMT.

DMT is orally inactive unless taken 

in conjunction with an MAO inhibitor



Piperazines: they are stimulants, “failed pharmaceuticals”; potential therapeutic agents never brought 
to market.

Antihelminthic drugs (‘50); Antidepressants (‘70)

BZP :Alternatives to MDMA and methamphetamines or adulterant in other preparations

BZP

MCPP (widespread, entactogenic, metabolite of trazodone)

TFMPP; MBZP

Actions: increase serotonin levels (5ht transporter, non selective agonists of 5ht receptors)

Piperazines





4. Depressant NPS

Similar to classic drugs: clinicians are not aware of their consumption! 

Can be sold as other NPS!

BENZODIAZEPINES [diclazepam and flubromazepam]

● modulators of the GABA receptor, enhancing inhibitory signalling in the central 

nervous system 

● There are reports of NPS benzodiazepine induced confusional states lasting 

several days. Acute withdrawal may cause seizures. 





NPS BDZ

● Phenazepam (Russia)

● Etizolam (Japan)

● Pyrazolam (no country)

● Flubromazepam

● Diclazepam

● Meclonazepam

● Nifoxipam

● Adinazolam



OPIODS [AH-7921 MT-45 novel fentanyl drugs]

● Little is known about any specific subjective effects of NPS opioids to 

differentiate them from established recreational opioids 

● Animal data suggest AH-7921 has a higher overdose risk than morphine 





Fentanyl and synthetic opioids



The synthetic opioids problem

● Fentanyl 

● Fentanyl analogues 

Fentanyl and fentanyl analogs are full 

agonists at the m-opioid  receptor and 

potencies of these medications, typically in 

relation to morphine, are described 

throughout the medical literature. However, 

sound evidence supporting statements of 

potency are lacking. 

Fenanyl's potency being approximately 

50-100 times the potency of morphine or 

carfentanil's potency being 10,000 times 

that of morphine 

● Novel synthetic opiods

- AH 7921, U47700, MT 45

Novel synthetic opioids have not been 

studied in humans and therefore, 

pharmacokinetic data does not exist. 

In general, novel synthetic opioids are highly 

selective for the m-receptor. 

Such models revealed that U-47700 is 7.5 

times more potent in binding to opioid 

receptors than morphine 





Users 

Addiction 

Psychiatry 

GPs

Private 
Practice

Pediatrics 

Emergency 
Rooms

Acute 
Symptoms 

Dual Diagnosis

Misdiagnosis

Treatment 

NPS and Clinical Impact





● (a) increased central dopamine levels, typically seen with novel 

psychedelic phenethylamines, novel stimulants and synthetic cathinones; 

● (b) significant cannabinoid CB1 receptor activation, which is 

associated with high potency synthetic cannabimimetics; 

● (c) 5-HT2A receptor activation, seen with latest generation 

phenethylamines, tryptamine derivatives and hallucinogenic plants; 

● (d) antagonist activity at n-methyl-D-aspartate/NMDA receptors, 

observed with ketamine, methoxetamine/MXE, and their latest derivatives; 

● (e) k-opioid receptor activation, which is typically associated with both 

Salvia divinorum and Mitragyna speciosa/‘Kratom’ intake. 

The clinical Role of NPS: psychosis  



Are clinicians aware of NPS?

Difficult assessment in traditional health services

Different populations: clubbers, psychonauts , psychiatric patients a

Unpredictable effects and risk of misdiagnosis

Assessment, management, treatmentb

Martinotti, Giovanni, et al. "Novel psychoactive substances in young adults with and without psychiatric comorbidities." BioMed research 

international 2014 (2014).

Novel Psychoactive Treatment: UK Network (Neptune): Guidance on the clinical management of acute and chronic harms of Club Drugs and 

Novel Psychoactive Substances













NPS: The International Conferences





Part 2

NPS and PUI (Problematic Use of Internet)



PUI and novel forms of substance misuse: a 
controversial relation

Pierluigi Simonato 
MD, Psychiatrist , PhD

University of Hertfordshire (UK)
Casa di Cura Parco dei Tigli (Italy)



Main points

Clinical Case: Marvin the Paranoid Android

NPS (Novel Psychoactive Substances)
Deep web
PUI (Problematic Use of Internet)



Is there a connection between 
PUI and NPS? 



Clinical Case: Paranoid Android

The Hitchhiker's Guide to the 

Galaxy series by Douglas Adams



Marvin: his arrival at our Unit

• 28 years old, single, studied at Liceo Scientifico, attempted 2 years University (Tecniche

Erboristiche)

• Substances induced psychosis (previous) and depressive mood (last weeks): reality check at the 

arrival seemed to be stable, without evidence of delusions/hallucinations 

• Patient was followed only by the Mental Heath Service when he arrived at our Unit (Treatment: 

Risperidone 4 mg/die ; Venlafaxine 75 mg/die ; Delorazepam mg1/die)

• He had two previous hospitalisation



Marvin: anamnestic events

16 y.o.: intense use of THC (cannabis and skunk) with first psychotic episode with 

visual and auditory hallucinations – Mental Health Service

Not followed by Local Addiction Service (at the time) 

He revealed (after strong security reassurances) a strong use of NPS starting from 18 

years old



Marvin: a psychonaut.

He became a psychonaut. He surfed the web compulsively to 

- Explore the drug market

- Inform himself on novel compounds available online

- Find the best substance for himself

- Search in the open/closed webfora and the dark net (he didn’t want to reveal the 

exact sites !)

- Buy novel substances 

- Review NPS that he tried

- Avoid legal actions (anonymous package, neighbours address)



The Deep Web 
and Dark Web



The Deep/Dark web

● The deep web is the part of World Wide Web content not indexed by 

standard search engines. 

● The dark web is a “secret and anonymous” part where you can buy drugs, 

weapons or other illegal materials. 

● Most of online drug marketplaces, particularly those selling illegal 

substances, are located on the “dark net of the deep web.” 

Van Buskirk, J., Griffiths, P., Farrell, M., & Degenhardt, L. (2017). Trends in new psychoactive substances from surface and “dark” net monitoring. The Lancet Psychiatry, 4(1), 

16-18.



What does it mean? ( McGuigan, 2011)

• The traditional search engines see only a small amount of the information that is 

available whereas the deep web is several orders of magnitude larger than the surface 

web.

• It has been estimated by Google that the amount of Internet is 5.000.000 of terabyte.

• While Google is able to find 200 terabyte.

• We are talking of 0.004%of the data. 

Corazza, O., & Roman-Urrestarazu, A. Novel Psychoactive Substances.

Mack, R. (2019). Combating the Illicit Goods Trade on the Dark Web.





Gulati, S., Sharma, S., & Agarwal, G. (2018). The Hidden Truth Anonymity in Cyberspace: Deep Web. In Intelligent Computing and Information and Communication (pp. 719-

730). Springer, Singapore.



Who are the e-psychonauts?

- New populations of users: attitude towards self-experimentation

- They are “invisible” to traditional health services (Addiction services)

- They consider themselves different from “junkies” 

- They are the “latest generation of drug users”: educated and informed

- They post their experiences online

- “Psychonauts” refers to users of different drug categories (synthetic 

cannabinoids, opioids, dissociatives, etc.)

Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J. M., Bonaccorso, S., ... & Vento, A. (2019). New/emerging psychoactive substances and associated psychopathological

consequences. Psychological medicine, 1-13.

Orsolini, L., Chiappini, S., Corkery, J. M., Guirguis, A., Papanti, D., & Schifano, F. (2019). The use of new psychoactive substances (NPS) in young people and their role in mental health care: a 

systematic review. Expert review of neurotherapeutics



Who are the e-psychonauts?

- A definition is not available: we do not have a clear psychopathological 

profile   

- The web has become a strategic source of information about the spread of 

new substances, their effects and possible risks (Soussan and Kjellgren, 

2014a, b; Davey et al., 2012; Deluca et al., 2012).

Orsolini, L., Ciccarese, M., Papanti, D., De Berardis, D., Guiguis, A., Corkery, J., & Schifano, F. (2019, January). Psychedelic fauna for psychonaut hunters. In European

Neuropsychopharmacology (Vol. 29, pp. S472-S473).

Orsolini, L., Papanti, G. D., Francesconi, G., & Schifano, F. (2015). Mind navigators of chemicals' experimenters? A web-based description of e-psychonauts. Cyberpsychology, 

Behavior, and Social Networking, 18(5), 296-300.



What a psychonaut can do? 

- Anonymize himself (e.g. Tor)

- Search for substances (e.g. Grams)

- Read the description of the product (e.g. Sellers review, drug fora)

- Buy the compounds (e.g. crypto-currencies)

- Receive the anonymous package

- Review the sellers and the product

Orsolini, L., Papanti, G. D., Francesconi, G., & Schifano, F. (2015). Mind navigators of chemicals' experimenters? A web-based description of e-

psychonauts. Cyberpsychology, Behavior, and Social Networking, 18(5), 296-300.

.



Marvin: Exploring NPS galaxy (1)

JWH 2210 (not AH): alone; dissolved in alcohol, 1g → 15 mg per dose 

4 HO Met [4-hydroxy-N,N-ethyl-methyltryptamine ] : 15-20 mg ; tried 1 time; laugh and low mood ; he 

observed that he was using anti-psychotic medications 

2 C-E [4-ethyl-2,5-dimethoxyphenethylamine ] : 18 mg ; tried once , no effects

MDPV: low dosage; dissolved in water; two times , he observed a middle stimulation

Kratom : 1 time , sweating , middle visual effects , miosis , heat

Amanita muscarina

Salvia divinorum: few times



Ketamine : 3- 4 times, pleasant effects but he perceived it ‘harmful’.

Methoxetamine: ‘another planet’, 1 time at 50 mg, powerful, few seconds of psychotic experience.

Pentedrone (α-methylamino-valerophenone): 2-3 times, middle effect

Ethyl-phenidate: ‘strange effect’, dissociative symptoms.

Marvin: Exploring NPS galaxy (2)



25 C and I NBOME: 2 times , stimulant effect

Oxycodone: 1 time

AH-2971 

MT-45

DMT: 1 time, vaporized

Marvin: Exploring NPS galaxy (3)



Alpha PVP (α-Pyrrolidinopentiophenone) 

• Powder form: insufflated or smoked, every day for 3-4 days, for 5-6 months Dosage till 300 -

400 mg [suggested dosage in online fora is 25 - 30 mg] 

• Effects :  Stimulation (+++), mental (euphoria); physical (energy) ; sexual (arousal)

• ‘Panic attacks’: especially after at high dosage Hyperpyrexia: 40°C

• Delusions (Ekbom’s syndrome, persecutory delusion)

• Arrival at psychiatric ward and then at our Unit where he revealed the use of compounds for 

the first time 

Marvin: Exploring NPS galaxy (4)



Marvin: Assessment phase 
(we can use current classifications*)  

• Stimulant (NPS) and cannabis dependence

• Psychotic episode induced by substances

• Schizoid Personality Disorder 

He participated to the Program (40 days) with individual and group psychotherapy; change of AD, he progressively 

integrated to the group changing his mind about NPS.

(*Clinical interviews, SCID I II; SCL-90; MMPI-2)



Are we satisfied ?

Psychiatric disturbances? 

Personality ? What about “Dark traits”*? 
(Machiavellianism, psychopathy, narcissism, sadism)

Addictions? What is the role of Internet ?

* Kircaburun, K., Jonason, P. K., & Griffiths, M. D. (2018). The Dark Tetrad traits and problematic online gaming: The mediating role of online gaming motives and 

moderating role of game types. Personality and Individual Differences, 135, 298-303.

.



PUI : Problematic Use of Internet

- Problematic Use of the Internet (PUI) is an umbrella term. 

- According to literature there’s a range of repetitive impairing behaviors (excessive and 

compulsive video gaming, compulsive sexual behaviour, buying, gambling, streaming or social 

networks use).

- The actual scientific effort is bringing together scientists and clinicians from across 

different fields (impulsive, compulsive, and addictive disorders) to better understand the 

phenomenon [European Cooperation in Science and Technology (COST) Action 

Programme (CA 16207)]

Fineberg, N. A., Demetrovics, Z., Stein, D. J., Ioannidis, K., Potenza, M. N., Grünblatt, E., ... & Grant, J. E. (2018). Manifesto for a European research network into

Problematic Usage of the Internet. European Neuropsychopharmacology, 28(11), 1232-1246.

.



- There’s a great debate about it.

- A spectrum of Internet usage, from controlled to uncontrolled, is recognized (Billieux et 

al., 2017). 

- Psychiatry is beginning to acknowledge PUI.

- Key point: “old” psychopathological phenomena that have been reconfigured and others 

are intrinsically linked to cyberspace. 
Aboujaoude, E. (2010). Problematic Internet use: an overview. World Psychiatry, 9(2), 85-90.

Spada, M. M. (2014). An overview of problematic Internet use. Addictive behaviors, 39(1), 3-6.



Two potential processes: 

(1) Problematic Internet Use may predispose to develop psychiatric disease

(1) Psychiatric patients can develop Problematic Internet Use as a coping 

strategy

The studies, so far, were not designed or statistically powered to detect the nature 

of the association (cause, effect, or independent). 



Our work as clinicians is challenging.

Our clients are changing.
Our environment is changing. 

● New population of clients

● New drug scenario 

● New psychopathologies

● New pervasive role of 

Internet 



Be ready.



Part 3

NPS, PIEDs and Exercise Addiction



The health risks of looking fit. Supplement use, appearance 
anxiety and exercise addiction 

Pierluigi Simonato
MD, PhD, Psychiatrist

Dual Diagnosis Unit - Parco dei Tigli, Padova (Italy)
School of Life and Medical Sciences University of Hertfordshire (UK)





The setting of the Keep Fit Study 

● A large cross-sectional sample (N=1711) was surveyed in fitness settings using the Exercise

Addiction Inventory (EAI), Appearance Anxiety Inventory (AAI) and Rosenberg’s Self Esteem

Scale (RSE)

● Questions surrounding the use of fitness supplements.

● Participants were over 18 years old with membership to a fitness club. To recruit a suitable sample,

a snowballing technique was used.

● Four countries

● https://humanenhancementdrugs.com

https://humanenhancementdrugs.com/


Overall 1711 participants were recruited from the

United Kingdom (377), Italy (494), Netherlands

(189) and Hungary (651).

The sample consisted of both female (66.3%) and

male participants, and had a mean age of 30

(±10.26).

Most respondents were employed (63.6%), while

29% were students, 5.3% unemployed and 1.2%

retired at the time of the survey.

The overall sample was engaged in a

heterogeneous class of fitness activities,

including walking (53.3%), running (79.2%) and

body weight exercises (28.7%).



The problem

BDD EA PIEDS



What is the BDD (Body Dysmorphic Disorder)?

Body dysmorphic disorder (BDD) is a common, severe disorder characterized by distressing or impairing preoccupation with perceived

imperfections in one’s physical appearance and time-consuming rituals (e.g., excessive mirror checking, cosmetic surgery seeking) aimed at

checking, hiding, or fixing “flaws.”

BDD has similarities to OCD (Phillips et al., 2007, Phillips et al., 2010) and is classified as an obsessive-compulsive and related disorder in the

fifth edition of Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2013)

Although OCD and BDD share many similarities, they also have important differences, such as poorer insight and more frequent comorbidity with

depression and substance use disorders in BDD.

Major depressive disorder is the most common comorbid disorder in BDD (lifetime rates of 75–82%), and depressive symptoms (e.g.,

anhedonia, low energy, difficulty concentrating, hopelessness) can thwart one’s motivation or engagement in CBT.

Hardardottir, Hrefna et al. "Body dysmorphic disorder: Symptoms, prevalence, assessment and treatment.” Laeknabladid 105.3 (2019): 125-131.

Greenberg, Jennifer L., et al. "Predictors of Response to Cognitive-Behavioral Therapy for Body Dysmorphic Disorder." Behavior Therapy (2019).



In adult population–based studies, the point prevalence rates range from 0.7% to 2.4% on the basis of DSM-III-R or DSM-IV criteria

(Bouman et al., 2017, Franca et al., 2017, Mollmann et al., 2017, Morselli et al., 2016). Other studies report rates in the general population

that are as high as 5.8% (Mollmann et al., 2017).

In aesthetic specialties, rates are noticeably higher, with a reported prevalence of 6.7% among general dermatology patients, 14.0%

among cosmetic dermatology patients, 10% in the maxillofacial setting, and 21% in patients seeking rhinoplasty (Bouman et al., 2017,

Brito et al., 2016, Locatelli et al., 2017).

Most studies report a higher prevalence in women, although two reviews report equal prevalence in men and women with differentiating

factors being the areas of preoccupation.

Historically, the literature has cited BDD as a clear contraindication to cosmetic surgeries and procedures (Lee et al., 2017).



Muscle dysmorphia (MD), a condition in which the principal symptom is a marked preoccupation with one’s body being insufficiently muscular, has

been the subject of considerable nosological debate in recent years.

In the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM5), it is currently classified as a subtype of body dysmorphic

disorder (BDD)

Sreshta, Nina, et al. "Muscle dysmorphia." Body Dysmorphic Disorder: Advances in Research and Clinical Practice (2017): 81.



Veale, David, et al. "The Appearance Anxiety Inventory: Validation of a process measure in the treatment of body dysmorphic disorder." Behavioural and 

Cognitive Psychotherapy42.5 (2014): 605-616.

AAI

Comparison of appearance

Repetitive check 

Avoiding behaviours 

Camouflaging 

Avoiding reflective surfaces

….



What is EA (Exercise Addiction)?

Exercise addiction falls within the field of behavioural addictions, similar to gambling disorder, but due to the lack of

sustained and methodologically rigorous evidence for exercise addiction as a morbidity, the disorder is not listed

as a mental dysfunction in the latest (fifth) edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5)

Pattern of behaviour in which there’s a loss of control of the exercise: the subject acts compulsively, exhibits

dependence, and experiences negative consequences to health as well as in his or her social and professional life.

Several terminologies are used for describing exercise addiction, including: exercise dependence, compulsive exercise,

obligatory exercise, and exercise abuse .

Szabo, Attila, et al. "Focus: addiction: methodological and conceptual limitations in exercise addiction research." The Yale journal of biology and medicine 88.3 (2015): 303.

Bircher, Julianna, et al. "Exercise addiction and personality: a two-decade systematic review of the empirical literature (1995-2015)." Baltic Journal of Sports and Health Sciences 3.106 

(2017): 19-33.



Exercise has been widely considered to be beneficial to health (Biddle & Mutrie, 2007; Warburton, Nicol, & Bredin, 2006).

When done without limit, however, exercise can be harmful; it can become a compulsive and addictive form of

exercise behaviour, particularly when it is performed for body image improvements or as a stress reliever (Griffiths, 1996;

Terry, Szabo, & Griffiths, 2004).

The Four Phases Model of the exercise addiction (Freimuth et al., 2011) : 

1- Recreational exercise (pleasure) 

2- At-risk exercise (escape) 

3- Problematic exercise (daily life) 

4- Exercise addiction (main activity)

Exercise addiction researchers provided valid tools to assess the prevalence of EA, which is low, ranging between 0.3%

and 0.5% among the general adult population (Mónok et al., 2012), and between 3.0% and 6.0% among athletes or regular

exercisers (Szabo et al., 2016). Nonetheless, this prevalence rate may reach over 20% in elite endurance athletes such

those participating in triathlon and/or ironman races (Blaydon & Lindner, 2002; Youngman & Simpson, 2014). Studies

suggest that men generally show higher scores in EA than women.

Dumitru, Delia & Dumitru, Teona & J. Maher, Anthony. (2018). A systematic review of exercise addiction: Examining gender differences. 10.7752/jpes.2018.03253. 



EAI

Szabo, Attila, and Mark D. Griffiths. "The exercise addiction inventory: A new brief screening tool." Addiction research and theory 12.5 (2004): 489-499.

1. Salience

2. Mood modification

3. Tolerance

4. Withdrawal symptoms

5. Conflict

6. Relapse. 



PIEDS (Performance and Image Enhancing Drugs) 

PIEDS are used to make us look and feel better. 

More than a billion people apply, ingest or inject performance and image enhancing drugs and substances (PIEDS) daily to swell

muscle mass, shed fat, sustain endurance, resist fatigue, stimulate energy, improve mood, tolerate pain, deflate inflammation, enhance

relaxation, promote concentration, sharpen reactions, maintain alertness, reduce fluid, control steadiness, augment body shape, induce

euphoria and strengthen confidence.

Whilst anabolic-androgenic steroids (AAS) have been studied since the 1980s [48], an increasingly wide range of fitness enhancing

products are advertised online with misleading marketing strategies, such as drastically improving one’s appearance in a faster and

‘safer’ way than traditional medicines or method.

It’s an unexplored field: new context and aims, relationship with social context, relationship with Behavioural Addictions,

relationship with sports.

PIEDS are enlisted as NPS.

Corazza, Ornella, et al. "The diffusion of performance and image-enhancing drugs (PIEDs) on the internet: the abuse of the cognitive enhancer piracetam." Substance Use & Misuse 49.14 (2014): 1849-1856.

Brennan, Rebekah. An Ethnopharmacological Study of The Injecting Use of Performance and Image Enhancing Drugs (PIED) Volumes I & II. Diss. Waterford Institute of Technology, 2018.

Smith, Aaron, et al. Performance and Image Enhancing Drugs and Substances: Issues, Influences and Impacts. Routledge, 2018.



• Muscle drugs (e.g. AAS, hormones, GHB, CJC-1295)

• Weight loss drugs (e.g. diuretics, MHRA, sibutramine)

• Image enhancing drugs (e.g. Melanotan I II, finasteride)

• Sexual enhancers (e.g. Viagra, Tribulus terrestris)

• Cognitive enhancers (e.g. Piracetam, Modafinil)

• Mood and behavioural enhancers (e.g. diazepam, stimulants)

Evans-Brown, M (2012). Human Enhancement Drugs: The emerging challenges to public health. 

PIEDS (Performance and Image Enhancing Drugs) 



Fitness products in the Keep Fit study

We asked about “Fitness products” (39.8%)

- Supplements

- Pharmaceuticals 

- Legal

- Illegal 

- Online and Fitness Shop

- Side effects (8.6%)



Keep Fit : results



Exercise Addiction Inventory (EA) and Appearance Anxiety Inventory (BDD)



An average score of 18.51±4.2 was reported in the Exercise

Addiction Inventory with no significant differences between

male and female.

- EA was detected in 11.7% of the overall sample, considering

the cut-off of the scale (24 points) as suggested in literature.

The latter was higher amongst male (15%), who scored over

24 points in the Exercise Addiction Inventory.

The Appearance Anxiety Inventory indicated an alarmingly

high prevalence of appearance anxiety and low body

satisfaction across the four countries.

- On the Appearance Anxiety Inventory, 38.5% of the overall

was found at risks of BDD.

EA and BDD



EAI and AAI in the four countries 



Fitness supplements users



Respondents who declared the use of fitness 

supplements scored significantly higher (p<0.001) in 

both the Appearance Anxiety Inventory and the 

Exercise Addiction Inventory (Table 4) with an average 

score of m=19.62 in the Exercise Addiction Inventory, 

m=18.91 in the Appearance Anxiety Inventory scale and 

m=12.27 in the Rosenberg Self-Esteem scale. 

However, no significant difference was recorded in the 

Rosenberg Self-Esteem scale. Across the sample, a 

higher prevalence of EA was found among those using 

fitness enhancing products compared to non-users 

(m=19.62±4.24 vs 17.78±4.24 p<0.001) across both the 

male and the female sample (Table 4).

Users vs Non Users 



What can we say about BDD, EA and PIEDs use? 



Three different logistic models were created according 

to the gender of participants (Table 6). 

1. Across the whole sample, EA emerged as a strong 

predictor of the consumption of fitness 

supplements. This risk appeared to be over three 

times higher in those reporting Exercise Addiction 

Inventory scores over the cut-off (p<0.001, OR = 3.03 

with a Confidence Interval (CI) ranging from 2.15 to 

4.28.

2. The risk of using supplements was much higher in 

the male sample reporting Exercise Addiction 

Inventory score over the clinical cut-off (OR = 3.25, CI 

1.81-5.86).  In those cases where EA was identified, 

the risk of using sport supplements was over five 

times higher, making EA the strongest predictor 

for this group.

3. Although EA was also a significant predictor for 

supplement use, but to a lesser extent in the female 

group (OR= 2.50), two additional psychopathological 

factors emerged: Appearance Anxiety (OR = 1.5; CI 

1.20-2.12) and low self-esteem as measured by the 

Rosenberg Self-Esteem scale (OR = 1.08; CI 1.02-

1.15).



What can we understand so far….

In our study a medium level of EA was recorded across the whole sample (Table 2) indicating higher 

exposure to physical injuries and withdrawal symptoms, like depression, anxiety and mood swings. 

Higher levels of EA of clinical concern (over the clinical cut-off score) were found among the 11.7% of 

the sample, especially male (p<0.001).

Overall participants were concerned about their physical appearance. This was confirmed by the high 

risk of manifesting a BDD among the sample that was significantly higher amongst females (Table 2). 

This result was much higher not only than the scores reported among the general population (where BBD 

prevalence ranges from 0.7% to 2.3%), but also of those found among at risk populations.



What can we understand so far….

A large percentage (39.8%) of respondents reported the use of different fitness products.

The diffusion of fitness products, especially PIEDs, remains marginally studied and regulated, and 

deserves prompt responses from authorities informed by evidence base. 

Online advertising (41.4%) and peer-pressure (14.6%) appeared to be key drivers for the use of 

sporting and muscular enhancing products at gyms. 

Medical supervision for the use of these substances was sought only by 4.5% of the sample.



What can we understand so far….

The applied logistic regression models revealed for the first time an association between the 

consumption of fitness supplements and the level of EA across sample, suggesting a predictability 

of use (Table 6). 

Although preliminary, these findings indicate that intake of fitness enhancing products could be 

motivated by such underlying psychopathological and image-disturbance features.

The statistical significance of EA was particularly high for males, where the risk of fitness supplements 

intake was from 1.8 to 5.8 times higher than that reported among females (Table 6).

Conversely, the substance intake by the female group was more influenced by appearance anxiety 

and self-esteem. 

Such gender differences underlying the intake of fitness supplements must be explored very carefully in 

future analysis.



Limitations

Although Keep Fit made a significant contribution to the field, authors remain aware of the study 

limitations, which can be summarised as follows:

(a) the assessment of a non-stratified population with different recruitment procedures among countries

(b) the absence of a structured psychiatric interview able to assess the emerged underlined pathologies;

(c) the use of fitness products was self‐reported and not validated by any biological testing; 

(a) the lack of information on the frequency and duration of the exercise and use of fitness products.



Case study: Little Wolf



Case study 
Admission in our Unit: cocaine 

Treatment: Valproic Acid (not compliance); Alprazolam 

Age: 33 years old 

Anamnestic features:

○ Normal childhood, family 

○ Studies: Liceo Scientifico

○ Jobs: several, different low level jobs; last one: logistic administration 

○ Previous issues: misuse of ecstasy as recreational drug, psychotherapy and psychiatric support (24-27 yo), 

not main psychiatric events

○ Persistent problems with cocaine through years , nasal consumption 



Case study: the assessment  

AAI: scoring of 23 (cut-off 19 points)

○ Important anxiety regarding the physical aspect; presence of a undiagnosed BDD; important 

bulling history starting 13 years old.

○ The physical appearance became the only way to appreciate. 

○ At 16 yo started gym, several activities, bodybuilding 

○ Statement of the father: “You will be healed when you close the mirror in the closet”

○ Great attention to aliment and supplement



Case study: the assessment  

EAI:

○ Over the clinical cut-off of the scale (24) (cut off 24)

○ Training twice day during our recovery

○ Training 6 times at week during his routine: the key motivation was to fell better and fell 

accepted

○ He follow several Bodybuilders and athletes online



Case study 
PIEDS

To enhance his performance he used in the meantime amino acids, protein and 

creatine but they did not produce desire effects.

When he was 30 years old, his use of NPS increased and he started with 

androgen and anabolic steroid (AAS):
• SUSTANON 250 mg /TESTOVIS 100mg  (testosterone proprionate) 

• WINSTROL (Stanozolol) 2mg cpr

• DECA DURABOLIN (Nandrolone) 25 mg im

• DIANABOL (methandrostenolone) 5 -15 mg cpr

• TRENBOLONE im



Case study 

The use of PIEDs was recommended by his personal trainer and a nurse;

1-2 times in the year, 3-6 weeks 

They also suggested a cycle of 2 or 3 AAS with blood exams every 3 months; 

interestingly he never had side effects. 

He never took growth hormone (GH) even if he desired it.



Case study 

- He was interviewed with ASI (Addiction Severity Index),SCL-90-R test/re-test 

(Symptom Checklist), BDI-II (Beck Depression Inventory), AUDIT (Alcohol use 

disorders identification test), SCID-5-PD(Structured Clinical Interview for 

DSM‐5 ).

- The interview with SCID-5-PD, revealed a personality disorder, Body Dismorfic

Disorder (BDD) and a stimulants use disorder (cocaine).

- AAI : 23  EAI; 24



Case study 

Choose of a correct pharmacotherapy: not gain loss; SSRI high dosage, (not 

mood stabiliser) [Vortioxetine 20 mg; Trazodone 150 mg]

○ Suggest a personal psychotherapy CBT 

○ Continue with the local Addiction Service  

In the second recovery in our unit, the patient scored lower in the AAI and EAI, 

declared less anxiety especially towards his body and decided to start a 

community program according with SERD. 



…. We cannot forget….







Thanks for you attention 


