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1 | INTRODUCTION

Aims: The risk of potential harms prompted the UK government to introduce the
Psychoactive Substances Act in 2016. The aim of the present study was to evaluate
the impact and effectiveness of this new legislation on patterns of novel psychoactive
substance (NPS) awareness, use, experiences and risk awareness in a self-selected
sample of UK consumers to inform education and policy.

Methods: The Bristol Online Survey was advertised on the Bluelight drug forum
and social media Facebook pages and University email between 7 January and 7
February 2015 (168 responses) and 9 March to 18 September 2017 (726 responses).
UK country of residence responses were extracted for analysis (SPSS).

Results: In a predominantly university-educated, young (< 25 years) self-selecting
sample, 1 year after introduction of the legislation, NPS use (in males, under 18s,
those educated to school/college level, P < .001) has increased, whilst health risk
awareness has not changed and remains poor. Users are switching to sourcing NPSs
via street dealers (49%) and the darknet (31%) and showing an increase in preference
for the herbal NPS Salvia divinorum (P < .05). The main reasons for NPS use remain
the influence of friends (69%) in a social setting and to get high (76%) usually in com-
bination with alcohol, cannabis or ecstasy.

Conclusion: Regulation alone, so far, has not impacted on health risk awareness,
NPS drug demand and culture in our UK survey sample. Alongside regulation, NPS
health promotion education (particularly in schools, colleges) is needed that addresses
resilience and both the risks and beneficial effects of NPS.
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threat for public health. NPSs vary widely with inconsistent composi-

tion and potency often being significant factors in the health risks they

The emergence of novel psychoactive substances (NPSs) has created a pose. Up to 2017, over 60 countries have implemented legal

challenge for drug policy-makers worldwide and a substantial global responses to control NPS.! The European Union (EU) Early Warning

Dr Lisa A. Lione is the Principal Investigator. No interventions were performed with human

subjects/patients and or substances administered.

System currently monitors over 670 NPS.2 Various laws and controls
have been created to tackle NPS diffusion across Europe® and even

though there is no uniform consensus, two trends are identifiable.
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First, in line with public opinion, there appears to be a general move
towards the use of the threat of prison to deter suppliers* and, sec-
ond, it seems that countries are choosing not to use criminal sanctions
for those possessing a new psychoactive substance for personal use.”

The UK is one of the biggest consumers of NPSs in Europe with
frequent reports of serious clinical and public health issues, particu-
larly for vulnerable groups (prisoners, teenagers, homeless).® Although
NPSs account for a small share of drug-related harms in the UK, com-
pared with traditional drugs,”? the management!® and severity of
harms e.g. long-term health issues prompted the UK government to
bring in the Psychoactive Substances Act (PSA) 2016 banning the pro-
duction, supply, importation and exportation of NPSs, but permitting
possession (with some exemptions).**

The PSA 2016 does appear to have reduced UK-based online NPS
stores and offline retail headshops.”*? Furthermore during 2017, 51
new NPSs were detected in Europe,? fewer than the previous 3 years,
which may, in part, be due to measures taken by some national gov-
ernments in Europe, such as the UK, to target producers and retailers
of NPSs by prohibiting their open sale as legal highs. Despite this
encouraging decline the overall number of NPSs available on the mar-
ket continues to grow and there is evidence that high potency sub-

stances are increasing”*®

and that legal markets are being displaced
by alternative routes, such as street-level drug dealing or crypto-mar-
kets.”'* Prohibition will not address supply of NPSs via the largely
untraceable area of the internet, especially the darknet, nor will it
address drug demand—the basic human desire for seeking pleasure
and altered states of consciousness. Worryingly, since 2014, the num-
ber of UK drug users who have bought their drugs from crypto mar-
kets has risen from 12 to 25%.%°

Despite legislation being one of the primary means used to tackle
NPS availability, no systematic evaluation of the impact and effective-
ness of this UK ban on patterns of NPS use has been undertaken. Evi-
dence of the impact and effectiveness of drugs policy enactment is
captured by the number of drug-related deaths and offences, drug
seizures, forensics, clinical case reports, and emergency department
presentations. Alongside these sources, surveying users helps build
an in-depth picture on the patterns of NPS use. However, few surveys
capture NPSs users' perceptions of safety,'®1” their motivations,®2°
preferences and settings for NPS use and importantly their educa-
tional background. The search for pleasure is what drives consumer
markets for psychoactive drugs, both legal and illegal, but, at present,
public policy gives no weight to preferences. For example, preferences
for NPSs differ across European (prefer stimulants) and US (prefer
cannabimimetics) markets.?* Understanding consumer reasons and
motivations for NPS use would enhance government-targeted preven-
tion interventions to the appropriate target groups.18

It is, therefore, important that reliable and up-to-date survey data
are available to inform education and policy in this area. We recently
reported that public awareness of NPS and, importantly, perceptions
of the potential health risks associated with NPS use was lacking in
a small sample of predominantly university-educated young people,

mainly from the UK and Greece?? highlighting a need for governments
to take responsibility for educating their own consumer markets, as

What is already known about this subject

e Government evaluation review of its 2016 Psychoactive
Substances Act shows indications of reduced UK NPS
use in the general population.

e No systematic evaluation of the impact and effectiveness
of the UK 2016 Psychoactive Substances Act on patterns
of NPS use, experiences and health risk perception has

been undertaken in vulnerable user groups.

What this study adds

e UK NPS use in under 18, school/college educated males
has increased, whilst reasons, motivations and health
risk perceptions of NPS have not changed.

e There is a shift to sourcing NPS from street dealers and
the darknet and an increase in the harder to regulate
herb Salvia dinivorium.

e Statutory drug education programmes in schools
providing resilience and risk management skills on drug
use are needed alongside policy.

well as protecting them with legislation. Our online survey presented
in this paper was designed and ran in 2015 and then again in 2017
with two aims: first to provide data on the impact of the PSA 2016
Act on UK consumer awareness and use of NPSs; and second to pro-
vide data on UK consumer NPSs preferences, motivations, experi-
ences and health perceptions. Some of these survey findings were
presented at the VI International Novel Psychoactive Substances
conference.?®

2 | METHODS

Following our previous study available online between 7 January and
7 February 2015 (168 responses obtained)?? our survey was updated
to capture sourcing and setting for NPS use and relaunched online
between 9 March and 18 September 2017 (726 responses). UK coun-
try of residence responses were extracted for analysis and comparison
of NPS awareness and use in 2015 and 2017, 1 year before and 1 year
after the introduction of the UK PSA 2016.

To elicit the views of individuals and to get a wide range of views
in a short time, an online survey was considered the most appropriate
method, having been previously used by the authors in order to obtain

information on NPS.22

The survey was developed using Bristol Online
Survey (www. survey.bris.ac.uk), a Web survey development service
with wide readership. This product was used as it is freely available
to the University of Hertfordshire, provides analytical tools, and is
easy to use. The survey instrument was designed to capture patterns
of NPS awareness (had they heard of NPS or legal highs), use, prefer-

ence, motivations, experiences and health risk perceptions.
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In the updated 2017 survey there were 38 structured questions
split into 4 sections. The first 2 sections were mandatory (11 questions
on demographics and NPS awareness, use, and perceived harms).
Respondents were informed that they should only complete the third
section if they had taken an NPS on at least 1 occasion in the past.
Finally, the fourth section was specific to those that had taken keta-
mine on at least 1 occasion in the past. A copy of the survey will be
provided upon request.

The survey was in English and advertised on DS Daily News, the
Bluelight drug forum (www.bluelight.org) and promoted using Univer-
sity email, social media Facebook pages (including UKC Psychedelics
Society, University of Hertfordshire Bioscience society, Life and Medi-
cal Sciences international students, Psychedelic Experience). The survey
was anonymous, took 15 minutes to complete and comprised questions
requiring both restricted/categorical and/or open responses. Social
media enabled easy and fast distribution of the survey through personal
accounts and university groups. The drug forum was an important
source for targeting drug users, but also individuals with an interest in
drug-related issues.

The inclusion criteria were the following: (i) no restriction in terms
of age, gender, sexual orientation or region of participants; (ii) non-
users and users of NPS could take part in the research; and (jii) a good
understanding of English was required for participants.

Descriptive statistics were performed to describe the basic features
of data using the Bristol Online Survey tool. Chi-square tests were used
to assess whether changes in demographics (age, gender, sexual orien-
tation, educational background and employment status) affected NPS
awareness and use in 2015 and 2017. The significance level was set
to *P < .05 after a Bonferroni correction. IBM SPSS Statistics (version
24) for MacOS Sierra 10.12.3 was used. A t test for independent propor-
tions (z-test) was used to compare the population proportional differ-
ences between the 2015 and 2017 independent samples and assess
whether NPS awareness and use changed between 2015 and 2017.
The significance level was set to *P < .05.

The study was approved by the University of Hertfordshire's Health
and Human Sciences Research Institute Ethics Committee (PHAEC/
1042 (02). Informed consent was assumed by individuals agreeing to

proceed with the survey.

2.1 | Nomenclature of targets and ligands

Key protein targets and ligands in this article are hyperlinked to corre-
sponding entries in http://www.guidetopharmacology.org, the common
portal for data from the IUPHAR/BPS Guide to PHARMACOLOGY.

3 | RESULTS

The 2015 survey was completed by 168 respondents from 17 coun-
tries internationally over the 1-month period it was online. The 2017
survey was completed by 726 respondents from 44 countries interna-
tionally during the 6-month period that it was online. The responses

from UK residents were extracted for our analysis.
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3.1 | Demographics of UK respondents

In the 2017 survey there were 500 UK (69%) respondents mainly from
England (95%), a few from Scotland (2.8%) and Wales (2.2%); whilst in
2015 there were 58% UK respondents with no definition of specific
regions. Despite the lower numbers of respondents in the 1-month
2015 survey the demographics of both survey samples are largely the
same (P > .05, Table 1), with the exception of significantly less respon-
dents in the 18-25 aged group (54%) in 2017 sample compared with
the 2015 sample (89%, P < .05), enabling comparison across the survey
samples. The UK respondents in both samples (Table 1) are typically
female, young (under 25 y), heterosexual and educated to higher educa-
tion level. Further, the self-selected subset of UK respondents is similar
for each survey sample identified from University of Hertfordshire
sources (2015, 51%; 2017, 63%) and social media sources (2015, 49%,;

TABLE 1 Demographics of UK respondents (absolute n number and
%) in the 2015 and 2017 survey sample

2015 2017
Total respondents Total respondents P value
(n=98) GISEL (z-test, 2015
Characteristics n % n % vs 2017)
Sex
Male 34 34.7 197 394 >.05
Female 64 65.3 303 60.6 >.05
Age (y)
<18 1 1 13 2.6 >.05
18-25 87 88.8 269 53.8 #<.05
26-35 5 5.1 90 18 >.05
36-50 5 5.1 73 14.6 >.05
>50 0 0 55 11 >.05
< 25 combined 88 89.8 282 56.4 #< 05
Sexual orientation
Straight/ 88 89.8 447 89.4 >.05
heterosexual
Homosexual 5 51 20 4 >.05
Bisexual 5 5.1 29 5.8 >.05
Other 0 0 4 0.8 >.05
Highest level of education
High school 4 4.1 31 6.2 >.05
College 9 9.2 63 12.6 >.05
Undergraduate 71 724 266 53.2 >.05
studies
Postgraduate 13 1133 137 27.4 >.05
studies
Combined HE 84 85.7 403 80.6 >.05

Other denotes asexual, asexual, pansexual or preferred not to say. Signifi-
cant population proportional difference

#P < .05 (z-test) in <25 and 18-25 age group between 2015 and 2017 sur-
vey sample.


https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=4233
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2017 31%), with few identified from specialised social media (e.g. DS
Daily, 2015, 0%; 2017, 2%) and drug fora (2015, 0%; 2017, 4%).

3.2 | Awareness of NPS

Gender, age and sexual orientation did not alter NPS awareness in
both surveys (Table 2). The level of education influenced NPS aware-
ness in 2015, where high school (75%) and undergraduates (80%)

were more aware than college level (44%) and postgraduates (46%,

P < .05). This was not the case in 2017 (P > .05), which reflects a sig-
nificant increase in NPS awareness in postgraduate (83%) and college
level (92%) respondents in 2017, compared with 2015 (P < .05, z-test),
although differences may reflect the lower numbers of respondents in
the 2015 groups. Similarly, employment impacted NPS awareness in
2015, which was not the case in the larger 2017 groups, where the
unemployed and employed were equally aware, although there was
a trend to less NPS awareness in the unemployed group seeking work
(77%, P = .07).

TABLE 2 Novel psychoactive substance awareness (absolute number and %) of 2015 and 2017 UK survey respondents

Novel psychoactive substance awareness

2015 2017
Number of Number of P value (z-test,
'O, 0,
responses (%) PR responses (%) Dl 2015 vs 2017)
Yes No Yes No
71 (72%) 27 (28%) 434 (87%) 66 (13%) >.05
Demographics
Sex 637 223
Male 26 (76%) 8 (24%) 176 (89%) 21 (11%) >.05
Female 45 (70%) 19 (30%) 258 (85%) 45 (15%) >.05
Sexual orientation .33 626
Straight/heterosexual 62 (70%) 26 (30%) 386 (86%) 61 (14%) >.05
Homosexual 4 (80%) 1 (20%) 18 (90%) 2 (10%) >.05
Bisexual 5 (100%) 0 (0%) 27 (93%) 2 (7%) >.05
Other - - 3 (75%) 1 (25%) nd
Employment *.031 .076
Full time 19 (90%) 2 (10%) 169 (86%) 28 (14%) >.05
Part time 22 (71%) 9 (29%) 134 (91%) 13 (9%) >.05
Not employed (looking for work) 9 (50%) 9 (50%) 37 (77%) 11 (23%) >.05
Not employed (not looking for work) 16 (84%) 3 (16%) 72 (85%) 13 (15%) >.05
Other 5 (56%) 4 (44%) 22 (96%) 1 (4%) #<.05
Education *.031 176
High school 3 (75%) 1 (25%) 30 (97%) 1 (3%) >.05
College 4 (44%) 5 (56%) 58 (92%) 5 (8%) #01
Undergraduate studies 57 (80%) 14 (20%) 229 (86%) 37 (14%) >.05
Postgraduate studies 6 (46%) 7 (54%) 114 (83%) 23 (17%) #<.05
Combined high school/college 7 (54%) 6 (46%) 88 (94%) 6 (6%) ## 01
Other 1 (100%) 0 (0%) 3 (100%) 0 (0%) >.05
Age 131 191
<under 18 0 (0%) 1 (100%) 13 (100%) 0 (0%) ## <001
18-25 65 (75%) 22 (25%) 228 (85%) 41 (15%) >.05
26-35 2 (40%) 3 (60%) 81 (90%) 9 (10%) # <05
36-50 4 (80%) 1 (20%) 61 (84%) 12 (16%) >.05
>over 50 - - 51 (93%) 4 (7%) nd

Other refers to: Sexual orientation: asexual, pansexual, preferred not to say; Employment: semi voluntary, freelancer, out of work due to injury, disabled,
long-term sick, study-based practice; Education: qualified accountant ACCA, diploma, vendor qualifications. Significant difference

*P < .05 )(2 test;*P < .05;%p < .01;%*p < .001 population proportional difference between 2015 and 2017 (z-test).
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Overall NPS awareness was not significantly higher following the
legislation (2015, 72% vs 2017, 87%, P > .05, z-test), although the
under 18 (2015, 0% vs 2017, 100%, P < .001) and 26-35 (2015,
40% vs 2017, 90%, P = .01) age groups and those educated to post-
graduate (2015, 46% vs 2017, 83%, P < .05) and high school/college
level (2015, 54% vs 2017, 94%, P = .01) educated were significantly
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3.3 | Use of NPS

In both surveys NPS use was higher in males (Table 3) despite males
and females being equally NPS aware (Table 2). Forty-eight percent
of males vs only 13% females used NPSs in 2017 (P < .001) compared
with 24% males vs 14% females in 2015 (P > .05). Sexual orientation

more aware of NPS following the ban.

did not alter NPS use (P >

TABLE 3 Novel psychoactive substance use (absolute number and %) of 2015 and 2017 UK survey respondents

2015 2017
Number of responses (%) Dyeliald) Number of responses (%) Pvalue (3 P value (z-test, 2015
Yes No Yes No vs 2017)
17 (17%) 81 (83%) 134 (27%) 366 (73%) 0.248
Demographics
Sex 27 ** <001
Male 8 (24%) 26 (76%) 95 (48%) 102 (52%) 12
Female 9 (14%) 55 (86%) 39 (13%) 264 (87%) >.05
Sexual orientation 572 319
Straight/heterosexual 16 (18%) 72 (82%) 115 (26%) 332 (74%) >.05
Homosexual 0 5 (100%) 6 (30%) 4 (70%) >.05
Bisexual 1 (20%) 4 (80%) 12 (41%) 7 (59%) >.05
Other 0 0 1 (25%) 3 (75%) >.05
Employment *.008 <01
Full time 9 (43%) 12 (57%) 56 (28%) 141 (72%) >.05
Part time 5 (16%) 26 (84%) 28 (19%) 119 (81%) >.05
Not employed 1 (6%) 17 (94%) 16 (33%) 32 (67%) >.05
(looking for work)
Not employed 2 (11%) 17 (89%) 22 (26%) 63 (74%) >.05
(not looking for work)
Other 0 (0%) 9 (100%) 12 (52%) 1 (48%) #<.05
Education 473 <001
High school 1(25%) 3 (75%) 18 (58%) 3 (42%) >.05
College 2 (22%) 7 (78%) 33 (52%) 0 (48%) .15
Undergraduate studies 4 (20%) 57 (80%) 62 (23%) 204 (77%) >.05
Postgraduate studies 0 (0%) 13 (100%) 20 (15%) 117 (85%) >.05
Combined high school/college 3 (23%) 10 (77%) 51 (54%) 43 (46%) 13
Other 0 (0%) 1 (100%) 1 (33%) 2 (67%) >.05
Age 717 =% < 001
<under 18 0 (0%) 1 (100%) 8 (62%) 5 (38%) A1
18-25 6 (18%) 71 (82%) 66 (25%) 203 (75%) >.05
26-35 1 (20%) 4 (80%) 35 (39%) 55 (61%) >.05
36-50 0 (0%) 5 (100%) 18 (25%) 55 (75%) >.05
>over 50 0 0 7 (13%) 48 (87%) >.05
Combined <25 16 (18%) 72 (82%) 74 (26%) 208 (73%) >.05

Other refers to: Sexual orientation: asexual, pansexual, preferred not to say; Employment: semi voluntary, freelancer, out of work due to injury, disabled,

Novel psychoactive substance use

.05) whereas employment status

long-term sick, study-based practice; Education: qualified accountant ACCA, diploma, vendor qualifications. Significant difference*P < .05;

**P < 01;***P < .001, x° test;*P < .05 population proportional difference between 2015 and 2017 (z-test).
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significantly impacted NPS use in both surveys (P < .01). High school
and college educated respondents reported significantly higher use
of NPS in 2017 (58 and 52% respectively) compared with the higher
educated groups of undergraduates (23%) and postgraduates (15%;
P < .001). Despite a similar higher education demographic in both
surveys, NPS use was not altered across different educational
groups in 2015, which is likely to reflect the low number of high
school and college educated respondents in the 2015 survey. Simi-
larly, the significant effect of age on NPS use in 2017 (not seen in
2015) probably reflects the low number of respondents in the under
18 age group. In both surveys this age group had the smallest num-
ber of respondents (2015, 1%; 2017, 2.6%), which will skew the %
of NPS use and awareness. In 2017 NPS use correlated with age,
i.e. the highest proportion of NPS users was the 100% NPS aware
under 18s (62%), followed by 26-35 age group (39%), 18-25
(25%), 36-50 (25%) and over 50 (13%; P < .001). Given the low
numbers of respondents in the under 18 group when combined with
the 18-25 age group NPS use of the under 25 s was comparable
with the overall NPS use trend (2015, 18% vs 2017, 26%, P > .05).
Although there was no significant change in overall NPS use since
the legislation (2015, 17% 2017, 27%, P = .2, z-test) there was an
increased trend in overall NPS use in males (P = .12, 24-48%), under
18s (P = .11, 0-62%) and those educated to high school/college
level (P = .12, 23-54%).

3.4 | Reasons and motivations for NPS use

The main reasons for using NPSs in the 2015 and 2017 respondents
was their friends had taken them (2015, 82.4%; 2017, 68.7% Table 4)
and being able to buy them online (2015, 47%; 2017, 43%). Cost
remained a significant reason with just over 1/3 of 2015 and 2017
respondents citing the fact they are cheaper than other drugs. As
expected, fewer 2017 NPS users stated the reason for using NPS

was because they were not against the law (2017, 26.9%) compared
with before the ban (2015, 41.2%, P > .05) reflecting some awareness
of the PSA 2016 by users. The main motivation for UK NPS use was to
get high (2015, 58.8%; 2017, 76.1%).

3.5 | Source and setting of NPS use

Following the legislation, 2017 users most commonly purchased NPS by
illegal routes (friends, street dealers and surface internet (23, 24 and
22% frequency response; Figure 1a). Worryingly 31% of our NPS UK
users (15% frequency response) purchased NPSs via the untraceable
darknet indicating that legal markets (headshops, 13% frequency
response) are being displaced by alternative routes, such as street-level
drug dealing or crypto-markets.

The UK 2017 NPS users (typically in their 20s and 30s) preferred
to take NPS in a social setting at parties and clubs or at home with
friends (27, 24 and 27% frequency response) rather than alone (15%,
Figure 1b) which fits with their demographic and main reasons for tak-
ing NPSs, which is with friends (Table 4). The 2017 NPS users most
commonly sourced their information on NPSs from drug fora (42%)
followed by social network sites (21%) and other (22%,; Figure 1c).

3.6 | Types of NPS used

The total number of responses to types of NPS was higherin 2017 users
(3-4 NPS per user) compared with 2015 users (1-2 NPS per user)
reflected by an increased range of other NPS used in 2017 (Figure 2).
There was a significant increase in Salvia divinorum use (2017, 45%;
2015, 6%, P < .05) and an increased trend in all types of NPS used by
2017 users (% response) since the legislation, except aerosols,
methoxphenidine and diphenidine. Ketamine use was high in both sur-
veys (2015, 77%; 2017, 94%), which will have reflected a preference
for the ketamine derivative e.g. methoxetamine in both surveys.

TABLE 4 Reasons and motivations for novel psychoactive substance use (absolute n number of responses and %) of 2015 and 2017 UK survey

respondents

2015 2017

Total responses Total users Total responses Total users

(n = 54) (n=17) (n = 481) (n = 134) P value (2015
Reasons n % of user n % of user vs 2017)
Friends have taken them 14 824 92 68.7 >.05
| was able to buy them online 8 471 57 425 >.05
| know | was not against the law 7 41.2 36 26.9 >.05
They are cheaper than other drugs 6 5.8 47 35.1 >.05
| was able to buy them easily in head shops - - 36 26.9 nd

(stores that specialize in paraphernalia)

They are safer than other illegal drugs - - 18 13.4 nd
Motivations
Give me a good high 10 58.8 102 76.1 >.05
Make a night out much better 6 35.3 51 38.1 >.05
Make me more confident to socialise 3 17.6 42 31.3 >.05
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Source of NPS

other 9

a head shop

a friend 61

a dealer 65

0 5 10 15 20 25
% frequency responses

Setting of NPS use

other 25
at home alone 63
clubs/raves 99
house parties 110
at home with friends 112
(I) 1I0 2I0 3I0

% frequency responses

Source of Information on NPS

blogs (e.g. syncronium ne 4

FIGURE 1 Source of novel psychoactive gs (e.9. sy “ w)
subst.ance (NF.)S; A, s.ettmg of NPS use (B) and social network sites (e.g. facebook) 53
NPS information (C) in 2017 UK survey

0,
respondents. Data are expressed as % other 57
frequency responses of the 134 UK 2017
users. Absolufe n number of responses drug forums (e.g. Erowid) 108
denoted on histobar. Other sources of
information on NPS (C) included friends, 0 10 20 30 20 50

PubMed, ScienceDirect, medical case reports
or simply trying them

3.7 | Preference for other drugs used in combination
with NPS

There were similar patterns in use and preference of other drugs (legal
and illegal) in combination with NPS, before and after the legislation,
with highest preference being for alcohol (2017, 73%; 2015, 88%),
cannabis (2017, 63%; 2015, 65%) followed by ecstasy (2017, 53%;
2015, 47%,; Figure 3). Polydrug use was also similar in both survey
samples where approximately 3 to 4 drugs were used per user even
though 2017 users used a wider range of NPS (Figure 2). There was
a significantly lower use for mephedrone since the legislation (2017,
11%; 2015, 41% P < .05).

3.8 | Subjective effects of NPS used

There were similar patterns in the subjective effects of the NPS used
by 2015 and 2017 respondents (Figure 4). The main positive effects

% frequency responses

noted by NPS users (2015 and 2017 survey respectively) was feeling
relaxed (65 and 90%) and experiencing hallucinations (41 and 69%).
Many users also reported anxiety (29 and 53%), lower inhibitions (24
and 50%) or a faster heart rate (29 and 58%) after use of NPSs.

3.9 | User perception of health risks associated with
NPS use

Only 17% of 2017 users considered NPS use as high risk compared
with 35% of 2015 users (P = .18, Figure 5a). Further, nearly half of
2017 users (47%) considered NPS use carried a low risk, no risk or
did not know if they carry a risk, compared with 35% of 2015
NPS users. Furthermore, the age of the 2017 users did not alter
their perception of the health risks associated with NPS use, as the
lack of risk awareness (> 40%) was seen across all age groups
(P > .05 age effect, Figure 5b).
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73

2015 (17 users)
mm 2017 (134 users)
*P= .05 vs 2015 (z-test)

Methoxetamine

% of user responses

FIGURE 2 Types of novel psychoactive substance (NPS) used by
2015 and 2017 UK survey respondents. Data is expressed as
absolute number of responses (on histobar) and % of user responses.
Significant population proportional change *P < .05 (z-test). The total
number of responses is higher in 2017 users (354 responses, 3-4 NPS
per user) compared with 2015 users (19 responses, 1-2 NPS per user).
Other NPS reported included stimulants, hallucinogens, dissociatives,
sedatives and opioids. 2017 other included kratom, 'shrooms, 5-MeO-
dimethyltryptamine, dimethyltryptamine, etizolam, pyrazolam,
mescaline, butyr-fentanyl, furanyl-fentanyl, diclazepam, ephenidine,
clonazolam, diclazepam, methiopropamine, thiopropamine and
entheogens. 2015 other included kratom, a-methyl-tryptamine,
methylphenidate

Other 30

Crack

GHB
2015 (17 users)

m= 2017 (134 users)
* p= .05 vs 2015 (z-test)

Codeine
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Amphetamines
Mephedrone
Cocaine
Ecstasy
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Alcohol
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FIGURE 3 Preference for other substances used in combination
with novel psychoactive substance in UK 2017 and 2015
respondents. Data is expressed as absolute number of responses (on
histobar) and % of user responses. Significant population proportional
change *P < .05 (z-test). Polydrug use is similar in both survey samples
(2017, 441 total responses, 3-4 drug per user; 2015, 54 total
responses, 3-4 drug per user)
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Had headaches
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FIGURE 4 Subjective effects of novel psychoactive substance use.
Data is expressed as absolute number of responses (on histobar) and
% of user responses. Similar trends in subjective effects of novel
psychoactive substance use in both survey samples (P > .05, z-test)

4 | DISCUSSION

To the best of our knowledge this is the first report to assess UK NPS
awareness, use, experiences and knowledge of potential associated
health risks before and after implementation of the PSA 2016.

5.1 Increase in NPS awareness in UK residents educated to post-
graduate and high school/college level.

Although UK NPS awareness is not significantly higher following
the PSA 2016 (P = .07) only 13% remain unaware in 2017, compared
with 28% in 2015. This is also higher than a UK student sample where
18% of the 446 students were unaware of NPS in 201417 demonstrat-
ing the new UK legislation has increased awareness. A significant
increase in NPS awareness was seen in those UK residents educated
to postgraduate and high school/college level and corresponding age
groups indicating more young UK residents are informed about NPS.

5.2 Increase in NPS use in male UK residents educated to
school/college level and under 18s.

Since the introduction of the PSA 2016 there is an increased trend
in UK NPS use from 17% to 27% (Table 3, P > .05) which is higher than
11.5% NPS use reported in England by GDS'® and 0.4% NPS use
reported by UK 2017/18 Crime Survey,?* although the Crime Survey
covers residential households, and not drug-using subcultures such
as students, in contrast to our survey. NPS use varies considerably
depending on the demographic of respondents. A Eurobarometer sur-
vey* revealed that the lifetime experience of NPS use was 8% among
European youth compared with 65.8% among a targeted population of
nightclub visitors.> As our surveys were largely promoted through
university email, many respondents were aged <35 years and in higher
education. The high 27% 2017 NPS use is in line with 31.4% NPS use
sampled from 446 UK students aged 17-34 years.r” A drug culture
survey of 1401 students has also reported that nearly 1 in 5 (17%) stu-

dents at British universities admitted to having taken NPS.2¢
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(A) NPS risk awareness

Combined low risk, no risk & do not know
No risk

Do not know

63

2015 (17 users)

Low risk a7
== 2017 (134 users)
Medium risk 48
High risk 23
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% of user responses

(B) 2017 user NPS risk awareness by age

Combined low risk, no risk & do not know

FIGURE 5

% of user responses

(A) User perception of health risks associated with novel psychoactive substance (NPS) use and (B) 2017 user risk awareness by age.

Data expressed as absolute number of responses (on histobar) and % of user respondents. There is a decreased trend (P > .05) in health risk
perception in 2017 survey sample compared with 2015 sample. There is no age group effect on risk awareness of the 2017 NPS users (P > .05)

The significantly higher use by males in 2017 (P < .001) is supported
by a previous survey carried out among young people in UK, where male
respondents were significantly more likely than female users to have
taken NPS'7 and the 2018 GDS™ indicates that males (6.7%) were more
than twice as likely to have used NPS in the last year than females
(2.6%). Worryingly, the presence of NPS in drug-related deaths is
becoming more common in the UK and males made up almost 3/4 of
drug-related deaths cases in 2015 and 2017.2” Many studies have
shown that the use of NPS occurs in nearly all age groups, although
the majority of users are believed to be young males.*?? Our 2017 sur-
vey shows a highly significant effect of age on NPS use (P < .001) where
use was highest in the 100% aware under 18 group. Although this group
had the smallest number of respondents the high NPS use correlates
with the most represented age of 140 UK NPS users being 17 years.”
Further, high school and college educated respondents had significantly
higher NPS use compared with those educated at university in 2017,
but not in 2015, which is likely to reflect sampling differences as the
response level in college and school educated groups in 2015 was low.
The fact that those educated to college or school level are more likely
touse NPSin 2017 (P <.001, Table 3; and not 2015), despite an increase
in NPS awareness, indicates a need for improved drugs education in

schools and colleges. A small study in North London recently

demonstrated that 17% of 12-18-year-olds admitted using NPS and
none had received teaching specifically about NPS.2?

5.3 Reasons, motivations, experiences, preferences and health risk
perception of UK NPS use remain unchanged.

NPS-specific studies that take reason into account often empha-
sise external circumstances such as price, legal status and availability
as crucial reasons for NPS use.*® The main reasons cited by our users,
before and after the legislation, were their friends taking NPS and
being able to buy them online, followed by price, in line with other
studies.”*° The influence of friends fits with preference to take NPSs
in a social setting and sourcing NPSs from a friend. The European
Commission Eurobarometer (2014) survey of over 13 000 young peo-
ple noted that in the UK (before the ban) the most popular route for
sourcing NPS was from a friend.* Worryingly, our survey demon-
strates that, since the ban, NPSs are commonly purchased by illegal
routes (friends 45%, street dealers 49% and internet, 49%) in line with
the 2017/2018 Crime Survey.” Other surveys also show a shift
towards a greater reliance on real-world interactions (friends, dealers)
occurs when an NPS is banned,**?3* which indicates that an overlap-
ping between the traditional and novel markets is taking place. Pre-
dictably, our data indicate that purchasing NPS from the previously
legal headshops (26%) is being displaced by alternative illegal routes
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such as the darknet (31%), in line with recent GDS surveysls'32 that
show the UK is leading the world in the rise of purchasing drugs on
the darknet where 1 in 4 (25%) of those who had used drugs in the
past year had bought their drugs in this way. It is concerning that
1/3 of our knowledgeable UK NPS users have purchased NPS by this
covert route.

The majority of our UK NPS users, before and after the legislation,
were intrinsically motivated to get high with their friends and make a
night out much better, revealing a culture and desire to experience
social and reciprocal sharing fitting with the demographic profile of
our users being predominantly young students. Other studies survey-
ing NPS users with similar demographic profiles also suggest that NPS
users are driven by enhancement of social situations, the enjoyable
effects, and a desire to get high.'7?°3® Importantly, the majority of
our NPS users indicated they were in control and would probably stop
using NPSs if they had changes to extrinsic factors e.g. social demands
and responsibilities. Further, our users did not cite using NPSs to cope
with life problems or addiction and dependency, which is more likely
to lead to abuse and harm potential, also supported by that fact that
only 6% (2015) and 18% (2017) of users took NPSs more than once
a week. It is also important to note that the distribution of this survey
via University and drug fora makes for a selection of knowledgeable
education seeking NPS users and not NPS users who are living under
poor conditions, where they are unlikely to have access to discussion
fora and the internet. Eighty percent of our 2017 NPS users sourced
drugs information from drug fora and 43% cited other peer reviewed
sources indicating that many users gain some scientific knowledge
that might inform their NPS drug taking.

Previous studies have revealed that reasons and motivations for dif-
ferent types of NPS use can vary considerably.18173435 These studies
indicate that use of novel stimulants and hallucinogens is mainly moti-
vated by self-exploration, facilitation of social situations, euphoria (get
high) and insignificantly associated with dependency. In line with the
motivation to get high and feel relaxed our UK users (before and after
the ban) preferred hallucinogenic dissociatives (e.g. methoxetamine)
and psychedelics (e.g. S. divinorum). Many NPS users also took ketamine
(2015, 77%; 2017, 94%), which will have reflected their preference for
the ketamine derivative methoxetamine reported to produce more
intense and longer lasting dissociative effects than ketamine.3® The
increased use of the natural NPS, S. divinorum (P < .05), may, in part,
be because it is harder to control under the PSA 2016. Preference for
S. divinorum (20 and 39%) has been previously reported by UK stu-

dents”2¢

and can lead to de-realisation and medical and psychopatho-
logical risks.>”®® There was an increase in the use of the synthetic
cannabinoid spice following the legislation (32.8 vs 5.8%, P > .05), which
can produce a state of relaxation and of feeling stoned,3’ even though
use of cannabis remained the same. This increase between 2015 and
2017 in our UK users may reflect the significant global rise in synthetic
cannabinoid use that has occurred in the world of NPS over this
time,®*>%2 demonstrating that regularly monitoring of NPS use is
important in such a fast-paced scene.

Polydrug use was similar (before and after the legislation) even

though 2017 users took a wider range of NPS. The consumption of

NPS was combined with alcohol, cannabis and ecstasy for the majority
of users, in line with European drug use in young adults.*® Under-18
NPS users in our survey reported taking cannabis and stimulants,
including amphetamine, cocaine, lysergide and ecstasy. Cannabis
remains the most commonly used illicit drug in the UK and the second
most prevalent drug overall after alcohol, whilst ecstasy is the next
most commonly reported illicit drug used in the UK.2* Since the legis-
lation, preference for mephedrone significantly reduced to 11.1%
(P < .05) in line with a recent report of the decline in mephedrone
use in the UK among 16-34-year-olds?* and the recent global decline
in synthetic cathinone use.®*>32 The increased range of NPS halluci-
nogen dissociatives and psychedelics taken by 2017 UK users, many
of which have stimulant properties, will account for the increased
report of acute positive (relaxed, hallucinations) and negative (anxious,
faster heart beating, aggression, nausea) subjective effects. As well as
a subjective effect of feeling stoned, spice can be both stimulating and
sedating, anxiogenic and anxiolytic*! and unlike cannabis, can produce
a hangover state, which may correspond with reports of headaches.
Polydrug use of alcohol, cannabis, ecstasy and cocaine may well con-

tribute to the reported subjective effects.

Despite the increase in NPS awareness, we see a decreased trend
in the perception of health risks associated with NPS use, where 1 in 5
users considered NPS use as high risk compared with 1 in 3 before the
ban. Moreover, nearly half of 2017 users considered NPS use carried a
low risk, no risk or did not know if they carry a risk, compared with 1/3
in 2015. The fact that >80% of our NPS users are typically well edu-
cated and well informed is surprising given that there is a significant
knowledge gap on the health risks of NPS use across all age groups.
Given that the main motivation for NPS use in our surveys is to get
high the unknown high-risk aspect of NPS may be an attractive feature
for many users*? particularly younger adolescents happy to take risks
to attain novel psychoactive experiences from NPS (age group with
the highest NPS use). This may explain why our younger NPS users
continue to use NPS even though they do not know the risks or
believe they are high risk. Notably, significantly more of the 2015
NPS users were under 25 and twice as many considered NPS as high
risk, compared with the 2017 NPS users. A recent qualitative study?®
emphasised that the development of appropriate harm reduction pol-
icies should incorporate an understanding of the relationship between
the risks and the beneficial effects of NPS to better resonate with
young drug users.*?

The high rate of NPS use in our surveys will, in part, reflect the
demographic of the self-selecting samples being young (typically 20s
and 30s), risk takers with a greater interest in drugs and more likely
to go clubbing and to parties, than the general population. Moreover,
these self-selecting subpopulations may be more resistant to change,
hence extrapolation to the wider UK population needs to be carefully
considered. However, high UK NPS use in males, in the under 18s and
those educated to a school and college level in our 2017 sample, high-
lights the current need for statutory universal drugs education in UK
schools and colleges as part of the national curriculum. This education
needs to address the risks and benefits of drug taking and importantly

resilience to risk factors (e.g. peer pressure), social and emotional
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skills.*+#¢ This will not only educate but build resilience and empower
young people to help them make positive choices for their health,
including drugs choices when in peer-pressure situations.

In conclusion, our surveys demonstrate that regulation alone, so
far, has not impacted on risk awareness and reasons and motivations
for UK NPS use (drug demand and culture) and that determining the
type of motivation in our NPS consumer groups (in this case mainly
UK students) is essential for effective prevention policies and reduc-
tion of NPS-related harms.
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