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Abstract

Background: The prevalence of use and misuse of novel psychoactive substances (NPS) has been escalating at an
exponential rate in the past two decades. Studies on NPS are highly concentrated in relevance to the developed
world, while few have been undertaken in the developing countries.

Materials and Methods: This study is observational and cross-sectional in nature; it relies on a web-based survey
distributed to a population of (ab)users of psychedelics and NPS; this community was accessible via dedicated
online platforms psychedelics users located on the Facebook social communication medium. The aim of the study
is to estimate the level of knowledge and the extent of (mis)use in connection with psychoactive substances,
including the novel ones (NPS).

Results: The number of participants who responded to the survey reached 458 responders. The level of knowledge
and (ab)use was relatively high. The majority of participating individuals were Caucasians males from the
developed world including the US, the UK, India, and western European countries. The primary religious
affiliation was either agnosticism or atheism. Approximately, 26% were diagnosed with the neuropsychiatric
condition.

Conclusion: The NPS phenomenon is still a major concern primarily in the developed world. Additional studies
are required in virtual and non-virtual populations. The targeted populations should include; students, medical
professionals, academics, patients with psychiatric and neurological abnormalities, convicts and criminals, and
even terrorists.

Keywords: Novel Psychoactive Substances, NPS, cross-sectional studies, surveys and questionnaires,
hallucinogens, prevalence, epidemiology, public health, community medicine, students

1. Background

Novel psychoactive substances (NPS), also known as research chemicals and designer drugs, poses a major health
problem and an economic concern in the developed world (Brew, 2016; Dargan and Wood, 2013). The burden of
the prevalence of substance (mis)use and the extent of electronic commerce (e-commerce) phenomenon in the
developing world, including the Arab world and the Middle East, has been marginally studied (Al-Imam et al.,
2016; Al-Imam et al., 2017; Dargan and Wood, 2012; Wood et al., 2014). A critical question remains unanswered;
how to estimate the prevalence of the (ab)use of NPS? Can that be estimated via modalities other than
observational studies of the web? The answer is yes; it can be inferred by modes other than web analytics, for
example; cross-sectional studies and surveys in a real (non-virtual) population of users, and retrospectively from,;
seized batches of illicit substances, databases from criminal records, hospital emergency units, border patrol
agencies, police departments, and counter-terrorism units. Those modalities of research have been extensively
implemented by regulating bodies including; the World Anti-Doping Agency (WADA), the United Nation Office
on Drugs and Crime (UNODC), the International Police Organization INTERPOL), and the European Monitoring
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Centre for Drugs and Drug Addiction (EMCDDA) (Burns, 2014; Ferri et al., 2015; Mackey & Liang, 2013).

Most of the previous studies used to assess the extent of substance (ab)use were carried out in the western societies
and the developed countries, while very few attempts were prosecuted in the developing world, and even fewer
attempts were committed for the region of the Middle East and Arabic countries. For instance, the work
accomplished by Al-Hemiary and colleagues (Al-Diwan et al., 2015; Al-Hemiary et al., 2014; Al-Hemiary et al.,
2015; Al-Hemiary et al., 2016; Al-Imam et al., 2016; Al-Imam, 2017a; Al-Imam, 2017b; Al-Imam et al., 2017,
Bigdeli et al., 2013). Nevertheless, the advent of intranet networks and virtual social communication enabled
experts to conduct surveys and cross-sectional analyses promptly and efficiently via the surface web (Best et al.,
2014; Hirst et al., 2014; Jensen, 2013; Joh et al., 2017; Lin & Atkin, 2014; Moorhead et al., 2013).

In this study, a cross-sectional analysis will be deployed; it will rely on a web-based survey targeting a population
of NPS and psychedelics users on the surface web. The studied population exist virtually on the Facebook social
communication medium; The aim is to assess the level of knowledge and the extent of (ab)use in connection with
psychoactive substances including novel ones (NPS). Several private groups on Facebook were approached for
this purpose

2. Materials and Methods

This study has been ethically approved by the institutional review board of the College of Medicine at the
University of Baghdad (IRB meeting number 8, on the 20" of December 2016); the study is observational and
cross-sectional; it is based on a survey targeting a virtually-placed population of psychedelics and NPS users.
Those groups were accessible via an online platform, the Facebook social communication medium. The aim of the
study is to conclude an inference in relation to; the level of knowledge and the extent of (ab)use in connection with
psychoactive substances; several demographic parameters were consulted.

The questionnaires of the survey were pilot-tested, and it was later transferred into an electronic form (e-form)
which was composed of three main sections; demographic parameters of participants (1), knowledge and (ab)use
of substances (2), and the smoking, alcohol drinking habits, and other social habits (3). The survey questionnaires
were addressing several parameters including; age, gender, handedness, ethnicity, religious affiliation, number of
siblings, place of residence, marital and social status, past medical and psychiatric history, the knowledge on the
topic of NPS, the knowledge of specific psychoactive substances, the frequency and the chronicity of use of
substances, the experienced adverse effects, drinking and smoking habits, and other social practices. The screened
parameters may have a differential effect either on the level of knowledge or the extent of (ab)use of traditional as
well as novel psychoactive substances.

The e-form was pilot-tested to ensure the absence of any errors and to estimate the average duration of time
required to complete the survey. The time necessary to fill the e-survey was estimated to be around six minutes.
The survey itself (e-survey) was created with Google Forms; the survey was then distributed via specific groups on
Facebook; these groups were private and dedicated for NPS and psychedelics users. Further, the e-survey has been
circulated after acquiring an official permission from the administrators of these groups (Facebook, 2017). The
members of those groups have been prompted about the nature and the topic of the survey prior to its distribution.
Once the survey was distributed, each participant had only one attempt to fill the questionnaire and submit it. All
responses were anonymous; these were stored on a 256 bit-encrypted computer implementing firewall
technologies. The responses were later downloaded as comma-separated values (.csv) file format, which was
converted into a database on Microsoft Excel 2016, upon which analyses were carried out. Alpha (a) value of 0.05
was set as the cutoff margin for statistical significance. The overall level-of-evidence is estimated to be of level-3b
in accordance with the system imposed by the Oxford Center for Evidence-Based Medicine (Howick et al., 2011).

3. Results

The total number of individuals who responded to the survey was 458; they were a proper representative of the
studied population as they accounted for almost a quarter (26.3%) of the studied population. The age of the
participants was ranging from 14 to 73 years with an average of 28.92 (+/- 11.83) years (Figure 1); the vast
majority of participants were aged 18 years (7%) and 21 (7%), while those aged 17, 19, and 20 represented 6% for
each. Hence the majority of the population are aged 17-21 years which constitute 32% of the total number of
responders. Responders aged of 30 and 32 years has 4% representation for each. It can be assumed that a bimodal
peak of age for responders exist (17-21 years and 30-32 years) which sum up to 40% of the total number of
responders. On the other hand. Statistical outliers include responders who are aged 57 years and older. Males were
predominant (77.3%), while females and transgender individuals accounted for 21% and 1.7% respectively. The
majority were right-handed (88%), and no ambidextrous individuals were detected. Regarding the sexual
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orientation, most were heterosexual (79.4%), while homosexual (gay and lesbians) individuals accounted for 2.6%.
Bisexual people represented a considerable percentage (16.9%), while asexual participants and those with
zoophilia represented a minute fraction of 0.9% and 0.2% respectively. Caucasians were the predominant ethnic
group 82% (Figure 2), while Hispanic and Latin individuals represented 5.8% combined. Other ethnicities were
minorities including; Asians and Pacific Islanders (5.1%), Native Americans and American Indians (2.6%), Arabs
(1.9%), and Blacks and Africans (1.7%); other ethnicities included Kurdish people although their contribution was
negligible. Blacks and Africans also represented a minority although it is well known that the social networking
sites are being utilised by African Americans at a higher rate than by the non-Hispanic whites (Chou et al., 2009;
Moorhead et al., 2013).
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Figure 1. Age of the Responders: Pareto Chart
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Figure 2. Ethnic Contribution of the Responders: Pie Chart
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Geographic mapping (geo-mapping) of the participants (Figure 3) shows that the main contributing countries were

located in North America, India, and western Europe. In fact, the top ten contributing countries (out of 57 countries)
accounted for approximately 80% of the total. These countries (in descending order of frequency); US, UK,

Canada, Australia, India, New Zealand, Sweden, Denmark, Belgium, and France. The Middle East contribution to

the geo-map was minimal at 2.36%. Middle Eastern and Arabic countries included (in ascending order of
frequency); Iraq, Isracl, Morocco, Bahrain, Tunisia, and Turkey. Concerning the religious affiliations (Figure 4),

the majority adopted either atheism (29%) or agnosticism (24%). Other affiliations included; spiritualism (14%),

pantheism (8%), and Christianity (8%). Buddhists and Muslims contributed to 7% and 3% respectively, while

Pagans, Hindu, and Taoists accounted for 2%, 1%, and 1% respectively. The rest of the religious affiliations

lumped for a minority of 3%. Those responders could be Baha'is, Deist, Jewish, Rastafari, Santo Diame, Shamanist,
Yogi, and Theosophy. It is possible that a particular religious affiliation may have a differential effect, in addition

to the ethnic and sociocultural norms, on the individual’s level of knowledge or the extent of (ab)use of the

psychoactive substance, both traditional and novel.
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Figure 3. Geographic Mapping (Geo-mapping) of the Responders
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Figure 4. Religious Affiliations of the Responders

Most of the responders were residents of urban areas while rural area residents accounted for 29.1%; the majority
of those either lived with their parents (32.5%) or with a male/female partner (30.6%), while those who lived alone
or with friends accounted for 19.3 and 15.8% respectively, and a minority of participants lived on-campus (1.7%).
A good percentage were unemployed (40.5%). With regard to their social and marital status, 64.5% were single,
while individuals who were either married or in a de facto relationship accounted for 14.6% for each. Participants
who were either divorced (5.6%) or widowed (0.9%) made a combined percentage of 6.5%. Only 26.3% were
diagnosed with either neurological or psychiatric condition; most were related to the neurotic spectrum rather than
psychotic conditions. Neurotic conditions include; bipolar disorder, personality disorders, anxiety and generalized
anxiety disorder (GAD), depression, dysthymia, insomnia, mania, panic disorder, post-traumatic stress disorder
(PTSD), attention deficit disorder (ADD) and attention deficit hyperactivity disorder (ADHD), body integrity
identity disorder, body dysmorphic disorder, phobias including social phobia and agoraphobia,
obsessive-compulsive disorder, dermatillomania, autism, Asperger's syndrome, depersonalization-derealization
disorder, obstructive sleep apnea syndrome, dyslexia, dyspraxia, and multiple sclerosis.

Psychotic conditions were less diverse; they included; schizoaffective disorder, schizophrenia, and Dissociative
identity disorder. However, those psychotic conditions did not exceed 4% of the entire spectrum of
neuropsychiatric conditions. On the other hand, 32.5% of the participants disclosed their need to be evaluated by a
psychiatrist either for social support or to treat their existing psychiatric condition, while 22.9% of the participants
stated that they have attempted to commit suicide. Approximately 69.4% were habituated to drink caffeinated
beverages (Pepsi, Coca Cola, etc.), and 37% were habituated to energy drinks, while Smokers accounted for 56.7%.
Participants who drank alcohol accounted for 63.6%, while 62.3% of the participants confessed that they have
suffered from alcoholism and alcohol dependence syndrome (ADS).

In relation to the level of knowledge among (ab)users, 90.6% of the participants declared their awareness of the
terms; novel psychoactive substances, NPS, research chemicals, legal highs, designer drugs, and street drugs. Of
those who are knowledgeable of psychoactive substances and NPS, the level-of-knowledge was either negligible
(7.7%), basic (31.9%), intermediate (39.4%), or advanced (21%). Participants have also identified their source of
knowledge to be from the Internet (81.2%), friends and family (52.9%), drug fora (33.8%), textbooks (22.5%),
lectures (21.8%), newspapers and media (7.1%), other undesignated resources (16.5%). The top known
psychoactive and novel psychoactive substances were (Figure 5); cannabis, hashish, and synthetic cannabinoids
(96.6%), amphetamines and amphetamine-type stimulants (88.4%), Ayahuasca (87.4%), opium and opioid-related
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substances (85.9%), Salvia Divinorum (82.9%), valium (79.9%), Xanax (79.2%), shrooms and Psilocybin (77.7%),
Krokodil (56.7%), Kratom (50.1%), crystal Meth (49.5%), Khat (34.3%), NBOMe (33.8%), captagon (14.1%),
Haldol (18%), Olan (12.8%), and octodrine (8.1%).

The (ab)use of these substances was categorised based on the frequency of use into; few occasions per year
(33.4%), on a monthly basis (15%), and on a weekly basis (18.4%), while those who (ab)used NPS on a daily basis
accounted for 24.2%. In relation to chronicity of (ab)use, these were categorised into; few months (4.7%), 1-5 year
(40.3%), more than 5 years (14.6%), more than 10 years (18.4%), more than two decades (7.3%), and more than 30
years (7.9%). The responders declared that they used to purchase substances from friends and family members
(66%) and from the internet via e-commerce (7.9%). Some (1.9%) were able to cock (design) their own substances
of interest, while others (12.2%) acquired their substances either from pharmacies via prescriptions, local chemists,
or street dealers.

Amphetamines 413 (88.4%)
Captagon (Fenethyl. .. 66 (14.1%)
Octodrine (DMHA) —38 (8.1%)
NBOMe-Fly-Solaris 158 (33.8%)
Valium (Diazepam) —372 (79.7%)
Olan ( Olanzapine) 60 (12.8%)
Haldol (Haloperidol) —84 (18%)
LSD 371 (79.4%)
Shrooms and Psiloc. .. —363 (77.7%)
Xanax (alprazolam) 370 (79.2%)
Magnolia 55 (11.8%)
DMT 356 (76.2%)
Khat (Yemen Khat) 160 (34.3%)
Ice-Shaboo-Crystal. .. —231 (49.5%)
Ayahuasca 408 (87.4%)
Salvia Divinorum 387 (82.9%)
Karatom (Mitragyna... 234 (50.1%)
GHB (Liquid X) —252 (54%)
Special M (MKET.... 119 (25.5%)
Krokodil (Desmomo. .. —265 (56.7%)
Cannabis and Hashi... 450 (96.4%)
Opium and Opioids-... 401 (85.9%)

None, | have not he... }—3 (0.6%)
0 50 100 150 200 250 300 350 400 450

Figure 5. Mapped Knowledge of the Responders in Connection with Psychoactive Substances.

Additionally. Approximately, 67.9% were aware of the presence of e-commerce activities. Only 7.3% of NPS
(ab)users admitted to being taken to the hospital due to severe adverse reactions (Figure 6), these included;
hallucinations (66.2%), delusions (33.6%), loss of consciousness (18.2%), aggression and violent behaviour
(7.3%), hypersensitivity and allergic reactions (6.6%), cardiac and vascular problems (22.1%), respiratory
problems including asthma and suffocation (4.7%), musculoskeletal problems (2.6%), epileptic seizures (1.9%),
and blood-transmitted diseases including AIDS (1.1%). There was no statistically significant difference in age and
gender among the top ten contributing countries of the Geo-map. On the other hand, there was a statistically
significant difference in age between responders from the developed countries versus those from the Middle East
(p-value=0.037); Middle Eastern responders were a bit older. It is possible that westerners are more of novelty
seekers than those of the eastern culture in connection with psychoactive and novel psychoactive substances.
However, the proportional contribution of males and females in between the two subpopulations (developed versus
Middle Eastern) was not significantly different (p=0.44).
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Figure 6. Most Commonly Encountered Adverse Reactions

4. Discussion

In the past two decades, designer drugs represented a significant evolving threat to health and economy; the
phenomenon has been escalating at a logarithmic pace, paralleled only by the explosive collateral evolution within
the discipline of information and communication technologies (Al-Imam et al., 2016; Al-Imam et al., 2017; Brew,
2016; Dargan & Wood, 2013; Lin et al., 2014). The technologic advancement in the developed western world
made it feasible for the NPS, its e-commerce, and the collateral e-phenomena on both divisions of the web, to
flourish to unprecedented levels beyond the control of legal authorities and regulating bodies. Accordingly, the
NPS phenomena are more diffused in the developing world (Al-Imam et al., 2016; Al-Imam et al., 2017; Bigdeli et
al., 2013). In 2014, Best and colleagues studied the online platforms including the social media in connection with
the adolescent well-being; their systematic review of the literature was based on assessing 43 original studies that
were committed for the purpose of evaluating the harmful and beneficial effects of these online platforms. There
was a contradictory evidence although it was concluded that online platforms and technologies could have a
detrimental effect on health well-being and yet can also be exploited for health and social care purposes (Best et al.,
2014). Few research attempts were dedicated to the NPS phenomenon in the developing world as in the case of the
Middle East, Latin and Central America, Africa, and Asia (Dargan & Wood, 2013).

This observational cross-section of a renowned social online platform represents one of the few attempts to analyse
selected populations of virtually-placed individuals, and assess the proportional contribution of the developed
versus the developing countries in connection with the extent of spread and (ab)use of psychoactive substances on
the surface web. However, there have been prior attempts dating back to the end of the last decade (Al-Hemiary et
al., 2010; Dargn & Wood, 2013).

Al-Hemiary and colleagues have led one of the earliest attempts in Iraq. By 2012, they have concluded that the
most commonly used substances were alcohol, cannabis, and prescription-related chemicals; Novel drugs (NPS)
started to appear on the drug scene as in the case of amphetamine-type substances (ATS) including captagon and
crystal (methamphetamine). Other traditional psychoactive substances were also found in abundance including;
tramadol, Afghan opium, teriac (an opioid), and heroin (Al-Hemiary et al., 2010; Al-Hemiary et al., 2014;
Al-Hemiary et al., 2016). Subsequent research attempts by Al-Imam and colleagues in 2016 has confirmed that
captagon was infiltrating the destabilized countries of the Middle East; captagon was available in e-commerce
within the UAE, Syria, Iraq, and Turkey; the substance was diffuse in a dozen of e-markets on the darknet,
including AlphaBay, Agora, Valhalla, and Hansa (Al-Imam et al., 2017). Further, Al-Diwan and coworkers
inferred that high household density (crowding density) and low educational status were correlated with alcohol
and substance abuse; the peak of age for using psychoactive substances was found to be 24-35 years which is
concordant with the data provided in our study (Al-Diwan et al., 2015). In 2013 and 2014, Bigdeli and colleagues
discovered the existence of fourteen new substances; data were extrapolated from 104 websites. The majority of
these substances were either herbal, synthetic, pharmaceutical, or combinatory chemicals that are promoted via the
e-commerce (Bigdeli et al., 2014).
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Very recently (2017), Joh and co-workers have conducted cross-sectional analyses among Korean University
students with an aim to assess the health promotion in young adults following a three-days university-wide health
promotion program (Joh et al., 2017). The program was aiming at enhancing health awareness via promoting a
healthy diet, healthy behaviour, and an active lifestyle and; the program was successful. An earlier attempt in 2012,
Dargan and Wood have studied the recreational drug use, including those of traditional and novel psychoactive
substances in the Asia Pacific region via critical analysis of the UNODC programmes of relevance to the topic;
they have concluded that there are still gaps to be filled within these constructive programs (Dargan & Wood,
2012).

5. Conclusion

This study is the 1 of its kind to provide a statistical inference in relation to the level of knowledge, the extent of
(ab)use, and the adverse reaction in connection with traditional and novel psychoactive substances. This study can
serve as a blueprint for future studies comparing specific populations, for example, western versus Middle Eastern.
Most of the survey participants were either from the US, UK, India, or western Europe. Perhaps, future studies may
attempt to explore the differential effect of specific demographic parameters including the ethnic backgrounds and
the religious affiliations in connection with psychoactive substances’ use and misuse. Geo-mapping revealed a
minimal contribution from the Middle East, the highest of which was observed in Tunisia and Turkey. Most of
(ab)users were residents of urban areas, living either with parents or with a partner, and being unmarried; there was
a relatively high prevalence of neuropsychiatric illnesses. There was also an advanced level of NPS awareness,
(mis)use, involvement in e-commerce activities, and incidence of adverse reaction events including intoxication
and hospitalization. Further, the frequency and chronicity of (ab)use were high. The NPS substance use and misuse
represent a unique phenomenon that is more diffused in the advanced western world; the contribution of the
developing countries, including the Arab world and the Middle East, appeared to be insignificant. However, this is
to be further explored in future studies.
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