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Abstract: Despite the increase in NPS presence in drug market, the extent of their use and related harms is not fully 
understood. Our cross-sectional study (n=204) indicated that 85.8% of respondents were aware of NPS, 33.8% knew NPS 
users, and 13.3% knew more than five users. 30.4% had been offered NPS by someone they knew, 17% by a stranger; 9.8% 
accepted and used it, and 40% said accessing NPS was easy and 35.8% very easy. The study showed rho values of 0.3 between 
age and knowing of NPS (P < 0.001); 0.47 between age and knowing NPS users (P < 0.001); 0.28 between age and number of 
NPS users known (P < 0.001); 0.14 between age and the number of times they accepted and consumed NPS (P > 0.040); 0.042 
between age and being offered NPS by someone known to them (P ≥ 0.548); 0.11 between age and being offered NPS by 
strangers (P > 0.097); and 0.08 between age and perceived ease of access to NPS (P > 0.253). We concluded that the positive 
correlation between age and the number of times users accepted and consumed NPS, warrants public health concern. Given the 
level of exposure to the peers who consume NPS, it is possible there were more NPS users amongst this study respondents that 
than it directly detected. We recognise that our small sample size limited generalisability of these findings, and propose 
repeating the research using larger samples to make the results more widely applicable. 
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1. Introduction 

Increasingly, new psychoactive substances (NPS) are 
becoming a public health concern. The relevant web page of 
the United Nations Office on Drugs and Crime (UNODC) 
defines them as “substances of abuse, either in a pure form or 
a preparation, that are not controlled by the 1961 Single 
Convention on Narcotic Drugs or the 1971 Convention on 
Psychotropic Substances, but which may pose a public health 
threat” [1]. Some of the challenges facing policymakers in 
relation to these substances are confusing terminology, 
difficulties with classifying them, and understanding the full 
extent of their use and related harms. 

Categorising these substances as novel or new 

psychoactive substances implies they are newly invented 
substances, though some were discovered at the same time as 
more traditional illicit drugs such as cocaine and lysergic acid 
diethylamide (LSD). Many are formulated by chemical 
manipulation of the traditional drugs, making them 
undetectable by standard toxicology screens, and enabling 
them to stay ahead of the law prohibiting their sale and use 
[2, 3]. In the United Kingdom (UK), NPS were known as 
“legal highs” until the passing of the Psychoactive 
Substances Act 2016 [4] which stipulates that an individual 
commits an offence if they: 

a) Produce a psychoactive substance (i.e. a substance that 
stimulates or depresses an individual's central nervous 
system or alters their mental functioning or emotional 
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state), know or suspect that a substance is psychoactive, 
b) intend to consume or is aware that another individual is 

likely to consume it for its psychoactive effects, 
c) supply or intend to supply or offer to supply a 

psychoactive substance, 
d) import or export a psychoactive substance, 
e) possess a psychoactive substance, know or suspect that 

the substance is psychoactive, intend to supply it to be 
consumed by others owing to its psychoactive effects. 

f) possess a psychoactive substance in custodial 
institutions, which may be misinterpreted as legal [3, 5]. 

In terms of the extent of NPS use, some of the UK-based 
reports show that although there is a downward trend in drug 
use amongst 11 to 15-year-olds in England and Wales since a 
peak in 2003, there is also a steady increase in the use of NPS 
amongst the same population group [6-11]. These reports 
also indicate that the use of NPS remains lower than that of 
many traditional illicit drugs [7, 8]. However, studies 
acknowledge that the national prevalence of NPS is patchy 
[6]. 

In the UK several surveys have been undertaken to 
establish the prevalence of NPS use. However, these tend to 
focus on the prevalence of use of particular substances by a 
specific population group. For example, Dargan et al. [11] 
revealed that 20.3% of school, university and college 
students in the area of Tayside, Scotland in February 2010 
reported previous use of mephedrone; 23.4% reported using 
mephedrone on only one occasion previously and 4.4% 
reported daily use. In 2011, Winstock et al. [10] found that 
the prevalence of ketamine use was 33.8% among MixMag 
magazine readers. Recently, the study by Blundell et al. [12] 
revealed that 9.4% of surveyed UK adults aged 16 and over 
currently use electronic vaping devices for recreational drug 
administration with 6.2% reporting lifetime cannabis vaping 
use. 

In terms of associated harms, the general view amongst 
researchers is that the extent of harms associated with NPS is 
still not fully understood. However, a review by HM 
Inspectorate of Prisons [13] reported that prevalence of NPS-
related health harms amongst the prison population in the UK 
is increasing. 

Reports of deaths associated with NPS vary markedly, 
with the most frequently reported harms being caused by 
benzodiazepines-type variants [8, 14]. For example, in 2014 
National Records of Scotland reported 55 deaths where these 
were implicated [9, 14]. The study by Stephenson and 
Richardson [6] reported 60 NPS-related deaths in England 
and Wales in 2014, a rise from 52 in 2012; this itself was a 
sharp increase from 29 deaths in 2011. Very little evidence 
was found from peer-reviewed studies that examine the 
extent of harm in the UK. 

This study aims to add to the growing number of studies 
that seek to increase our understanding of NPS use, and to 
identify the high risk populations in one local authority in the 
East Midlands (UK). Specific objectives of this study are: 1) 
to document the prevalence, accessibility, awareness and 
self-reported associated harms of NPS use; 2) to determine 

the association between respondents’ age and awareness, use 
and accessibility; and 3) to examine whether age is an 
accurate predictor for using NPS. 

2. Methods 

2.1. Design and data 

We used data from a cross-sectional survey collected by 
youth workers from Telford and Wrekin Council’s drug and 
alcohol action team (DAAT). The data were collected 
between September 2016 and February 2017. The study sites 
included probation facilities, further education colleges and 
the night economy in Telford, Wrekin and surrounding areas. 

The questionnaire design was inspired by similar surveys 
including Winstock et al. [10] and Dargan et al. [11]. Based 
on these, the University of Chester/Telford and Wrekin 
steering team developed a questionnaire specifically for their 
population. The street term “legal high” was used in the 
questionnaire instead of “new psychoactive substances” as it 
was envisaged that respondents would be most likely to 
know it. 

2.2. Ethics Approval 

The Research Ethics Sub-committee of the Faculty of 
Health and Social Care, University of Chester granted ethical 
approval for the study. Self-administered questionnaires were 
then distributed to eligible people, mainly during drug and 
alcohol education sessions. The respondents were informed 
about the study and that participation was purely voluntary. 
Those who wished to take part were asked to sign the consent 
form and complete a short two page questionnaire; those who 
did not were asked to simply return blank questionnaires. 
Confidentiality and data protection safeguards were observed 
at all stages. 

2.3. Variable Measures 

Socio-demographic status was assessed using gender, age, 
sex and occupation. Occupation status was further stratified 
through full-time education, part-time education, full-time 
employment, part-time employment and unemployment. 

Awareness of NPS was assessed using three questions: 
“Do you know of legal highs?”, “Do you know anybody who 
takes legal highs?”, and “If so, how many legal highs users 
do you know?” 

Three questions were asked to assess their perceived ease 
of access to NPS: “How easy do you think it is to access 
legal highs?”, “Have you ever been offered legal highs by 
someone you know?”, and “Have you ever been offered legal 
highs by someone you DON’T know?” 

The question asked to assess their use of NPS was: “Did 
you accept and consume the legal high?” 

We also asked: “Have you or your friends ever had a 
negative experience when taking legal highs?”, “If Yes, did 
this put you or them off taking legal highs?”, and “If No, 
would a known negative experience put you or them off 
taking legal highs again?” 
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The inferential statistics was used to measure the 
correlations between independent variable (age) and 
dependent variables – NPS awareness, use, accessibility and 
harms associated. 

2.4. Statistical Analysis 

The data were analysed using the IBM SPSS statistical 
package, version 21. Descriptive statistics were used to 
document frequency data in relation to socio-demographic 
status. Frequency data on use, accessibility, awareness and 
associated harms were analysed with confidence levels set at 
95%. 

To determine the correlations between age, awareness, 
accessibility, use and NPS-related harms, the Spearman’s 
correlation coefficient (rho) significance level was set at p < 
0.05, with a confidence interval of 95%. Furthermore, since 
one of the objectives was to determine the correlation 
between age and use, we used linear regression analysis (R2) 
to examine whether age was an accurate predictor for the 
likelihood of consuming NPS. 

3. Results 

3.1. Socio-Demographic Data 

The sample comprised 204 respondents: 41.1% males, 
55.8% females and 2.9% undeclared genders. Their mean age 

was 25.7 years (SD = 10.9, median = 25 years) and the range 
was 16–63 years. Their mode age was 18 years. 68.6% were 
in full-time education, and 1.5% in part-time education. 9.3% 
were in full-time employment, and 2.5% in part-time 
employment; 16.6% were unemployed and 1.5% chose not to 
declare. 

3.2. Awareness 

Table 1 summarises respondents’ views on awareness, 
accessibility and use of NPS. 85.8% of respondents knew 
about NPS (CI 95% 80.9–90.2), 33.8% knew a user of NPS 
(CI 95% 27.5–40.2) and 13% knew more than five users (CI 
95% 8.8–18.1). 

3.3. Accessibility 

Table 1 indicates that 40.2% perceived access to NPS to be 
easy (CI 95% 33.3–46.6), and 35.8% very easy (CI 95% 
29.4–42.6). 30.4% of respondents said that they had been 
offered NPS by someone they knew (CI 95% 24.0–36.8), and 
17.2% said they had been offered it by a stranger (CI 95% 
12.3–22.1). 

3.4. Uses 

It terms of use, 9.8% said that they had been offered and 
consumed NPS (CI 95% 5.9–14.2). 

Table 1. Frequency data on awareness, accessibility and use of NPS. 

Variables Frequency Percentage % 95%CI 

Do you know of NPS Lower Upper 

 

No 21 10.3 6.4 14.7 

Yes 175 85.8 80.9 90.2 

Prefer not to say 8 3.9 1.5 6.9 

Total 204 100.0 88.8 111.8 

Do you know any users   

 

No 96 47.1 39.7 53.4 

Yes 69 33.8 27.5 40.2 

Prefer not to say 39 19.1 13.7 25.0 

Total 204 100.0 80.9 118.6 

How many users do you know  

 

None 107 52.5 45.6 59.3 

One 10 4.9 2.0 7.8 

More than one 21 10.3 6.4 14.7 

More than three 18 8.8 5.4 12.7 

More than five 27 13.2 8.8 18.1 

Not answered 21 10.3 6.4 14.7 

Total 204 100.0 74.6 127.3 

How easy is it to access NPS 

 Easy 82 40.2 33.3 46.6 

 Very easy 73 35.8 29.4 42.6 

 Not easy 42 20.6 14.7 26.5 

 Very difficult 7 3.4 1.0 5.9 

 Total 204 100.0 78.4 121.6 

Has anyone you know offered you NPS 

 Yes 62 30.4 24.0 36.8 

 No 134 65.7 58.8 72.1 

 Prefer not to say 7 3.4 1.0 5.9 

 Not answered 1 .5 .0 1.5 
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Variables Frequency Percentage % 95%CI 

Do you know of NPS Lower Upper 

 Total 204 100.0 83.8 116.3 

Has stranger offered NPS 

 Yes 35 17.2 12.3 22.1 

 No 159 77.9 72.5 83.3 

 Not answered 10 4.9 2.5 8.3 

 Total 204 100.0 87.3 113.7 

Do you accept and consume NPS 

 Yes 20 9.8 5.9 14.2 

 No 85 41.7 34.8 48.5 

 Prefer not to say 3 1.5 .0 3.4 

 Not answered 96 47.1 40.7 54.4 

 Total 204 100.0 81.4 120.5 

3.5. Harms 

Table 2 indicates that 12.3% of respondents said that they or their friends had experienced negative effects from NPS at least 
once. 8.3% said a negative experience had put them off NPS and 16.6% said it had not. 31.9% said a negative experience 
would put them off NPS and 10.8% would not have been put off by negative experience. 

Table 2. Self-reported harms associated with NPS. 

Variable Frequency Percentage% 

You or friends had negative experience from NPS 

 

Yes 25 12.3 

No 62 30.3 

Prefer not to say 1 .5 

Not answered 116 56.9 

Total 204 100.0 

Did negative experience put you off NPS 

 

Yes 17 8.3 

No 34 16.6 

Prefer not to say 1 .5 

Missing 99 152 74.6 

Total 204 100.0 

Would negative experience put you off NPS 

 

Yes 65 31.9 

No 22 10.8 

Prefer not to say 2 0.9 

Missing 99 115 56.4 

Total 204 100.0 

 

3.6. Correlations 

The associations between age, awareness, use, 
accessibility and harms associated with NPS are depicted in 
table 3. Spearman’s correlation coefficient (rho) shows a 
statistically significant positive correlation between 
respondents’ age and knowledge of NPS; a moderate positive 
correlation between age and knowing NPS users; and a weak 
positive correlation between age and the number of NPS 
users they know, with p < 0.001. 

Table 3 indicates a positive correlation between age and 
the number of times they accept and consume NPS; this 
correlation was statistically significant with p < 0.04. Since a 
key objective of this study was to determine the correlation 
between age and use, we used linear regression analysis (R2) 

to further examine whether age was an accurate predictor for 
taking NPS. This showed that age only accounts for low 
amounts of variation with R2 = 0.031 for accepting and R2 = 
0.005 for consuming, with the standard error of the estimate 
being 1.273 for both. 

Table 3 further indicates a statistically insignificant 
positive correlation between age and the perception of how 
easy it is to access NPS (p > 0.2). 

Finally, table 3 shows a weak negative correlation between 
age and one or more friends having a negative experience 
from NPS (p > 0.08), and a negative correlation between age 
and being put off by the negative experience (p > 0.3). There 
was a positive correlation between age and the potential 
likelihood of being put off by a negative experience of NPS 
(p > 0.2). 
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Table 3. Association between respondents’ age and awareness, use and 

accessibility of NPS. 

Age 
rho 1.000 .302 
Sig. (2-tailed) . .000 
N 204 204 

Do you know NPS 
rho .302 1.000 
Sig. (2-tailed) .000 . 
N 204 204 

Age 
rho 1.000 .476 
Sig. (2-tailed) . .000 
N 204 204 

Do you know any user 
rho .476 1.000 
Sig. (2-tailed) .000 . 
N 204 204 

Age 
rho 1.000 .277 
Sig. (2-tailed) . .000 
N 204 204 

How many users do you 
know 

rho .277 1.000 
Sig. (2-tailed) .000 . 
N 204 204 

Age 
rho 1.000 .143 
Sig. (2-tailed) . .041 
N 204 204 

Did you accept and 
consume NPS 

rho .143 1.000 
Sig. (2-tailed) .041 . 
N 204 204 

Age 
rho 1.000 .080 
Sig. (2-tailed) . .253 
N 204 204 

How easy is it to access 
NPS 

rho .080 1.000 
Sig. (2-tailed) .253 . 
N 204 204 

Age 
rho 1.000 -.123 
Sig. (2-tailed) . .081 
N 204 204 

You or friends had 
negative experience 
from NPS 

rho -.123 1.000 
Sig. (2-tailed) .081 . 
N 204 204 

Age 
rho 1.000 -.141 
Sig. (2-tailed) . .318 
N 204 52 

Did negative experience 
put you off NPS 

rho -.141 1.000 
Sig. (2-tailed) .318 . 
N 52 52 

Age 
rho 1.000 .118 
Sig. (2-tailed) . .271 
N 204 89 

Would negative 
experience put you off 
NPS 

rho .118 1.000 
Sig. (2-tailed) .271 . 
N 89 89 

4. Discussion 

The respondents’ demographic profile is comparable to 
most studies conducted in the western countries where NPS 
has been investigated [15-34]. In comparing our study with 
previous ones, we excluded studies that are solely university 
or school based, as they were deemed to have a potential age 
bias towards younger people. 

Table 1 indicates that 85.8% of respondents reported that 
they knew about NPS and 13.2% knew more than five NPS 
users. These estimates are in line with other studies, though 
the evidence suggests that the level of NPS awareness is 
higher in the UK than in other countries. In an international 
study by Deligianni et al. [35] 65% of respondents 

considered themselves aware of NPS and the most aware 
members in this sample were from the UK. In contrast, the 
Australian based study indicated that just under half (49%) of 
those sampled had ever heard of NPS. 

Table 1 shows that only 9.8% of respondents admitted 
having consumed NPS; however, considering the CI range 
(5.9–14.2) this should be interpreted with caution. This 
prevalence is comparable with similar studies: for example, 
the study by Zarrouq et al. [37] in Morocco reported an 
overall lifetime prevalence of 9.4% (95% CI: 8.35–10.47). 
Even lower prevalences were reported in other western 
countries: for example, a lifetime prevalence of 2.2–3.9% 
was reported in a study in Germany [15]. In the Australian 
study by Champion et al. [32] only 3% of the sample 
reported having tried any NPS, though a higher percentage 
(14%) of users was reported in an international study by 
Deligianni et al. [36]. All studies consistently concluded that 
NPS use remains lower than that of traditional illicit 
substances. 

Table 1 also showed that 13.2% of respondents knew more 
than five people who use NPS. This indicates that the number 
of users could be higher than this study detected directly. 
This is consistent with evidence from several studies which 
show that more exposure to peers who use NPS increases the 
likelihood of becoming a user [25, 36-40]. For example, NPS 
users in the Vreeker et al. [39] study had significantly more 
peers who used cannabis (OR = 2.41, P<0.001) compared to 
non-users. Similarly, Pavlović and Jakovljević [38] found 
that going out with peers who are smoking, binge drinking 
and using synthetic substances increases the risk of becoming 
an NPS user. Similar findings were reported in Bezinović and 
Malatestinić’s [41] study, which indicated that pupils whose 
parents, siblings and peers used substances developed the 
same behavioural patterns significantly more often (P<0.001). 

Table 1 indicates that 40.2% of respondents perceived 
NPS to be easily and 35.8% very easily accessible. Again, 
the CI was significantly wide, suggesting statistical 
insignificance. This is a higher prevalence than that presented 
in the Eurobarometer survey [16] where just over a quarter 
(29%) of respondents said it was ‘very easy’ to obtain 
cannabis, with 8% for cocaine, 7% for ecstasy and for NPS, 
and 4% for heroin. Several studies attempted to explain the 
factors that facilitate access to NPS. Most reported that the 
internet makes access easy [42, 43]. One of them, by 
Sutherland et al. [44], reported that 9% of NPS consumers 
nominated online marketplaces as their main source in the 
preceding year. 

Furthermore, the present study also indicates that 30.4% of 
respondents said that they had been offered NPS by someone 
they knew, and 17% said they had been offered it by a 
stranger. Again, the UK appears to have a higher percentage 
of being offered NPS by a stranger than do other countries. 
For example, in an Australia-based study only 12% of 
respondents reported that they had been offered NPS by a 
stranger [32]. The study by Sutherland et al. [44] makes a 
link between access and supply: they found that NPS 
consumers who nominated online sources as their main 
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suppliers were also more likely to have supplied NPS to 
others in the past year (RR 1.57, 95% CI: 1.35–2.27), and 
were more likely to have supplied to strangers (RR 6.05, 95% 
CI: 1.65–22.17) and acquaintances (RR 12.11, 95% CI: 3.31–
44.34). 

Table 2 indicates that 12.3% of respondents reported that 
they or their friends had experienced negative effects from 
NPS. Several studies reported that NPS users know about the 
harms associated with their use [41-47]. A qualitative study 
by Gittins et al. [45] provides insight into why people 
continue to use NPS despite knowing the harms: some 
attributed harmful effects to NPS being too strong, leading to 
unwanted effects and overdoses, and felt that if users 
regulated the dose they could minimise the negative effects. 
Others preferred them for their strength, considering them to 
be more cost-effective and of higher quality. Similarly, Sande 
et al. [46] found that while respondents were aware of the 
harms associated with NPS, a significantly higher number of 
users said they could not evaluate the risks. The findings 
from a qualitative study in the Netherlands showed that 
despite the adverse effects, participants continued using NPS 
because they were widely available and cheap [47]. 

This found a significant correlation between respondents’ 
age and awareness of NPS. While many studies reported a 
higher prevalence of NPS use amongst young people, there 
were no studies found that specifically measured the 
correlation between age and awareness. 

Table 3 indicates a positive correlation between age and 
the number of times they accept and consume NPS; this 
correlation was statistically significant with p<0.04. The 
correlation between age and use of NPS has also been 
reported in other studies; for example, Gomes de Matos et al. 
[15] reported that greater age and higher educational level 
were associated with a lower risk of accepting and using NPS. 
Similarly, the study by Palamar et al. [25] reported that older 
respondents (age 22–60) were less likely to report any 
lifetime NPS use. Furthermore, Palamar et al. [48] reported 
that those who used NPS were more likely to be younger, 
male, and to have not co-used other drugs (p<0.001). 

Table 3 further indicates a statistically insignificant 
positive correlation between age and the perception of how 
easy it is to access NPS (p>0.2). This is consistent with the 
Palamar et al. [25, 48] studies which indicate that the average 
age of exposure was as young as five years old, but the 
correlation was statistically insignificant. 

Finally, table 3 shows insignificant correlation between 
age and harm or likelihood of being put off by NPS 
associated harms. This arguably reflects the perception of 
risk of this population group as reported in the study by 
Pacek et al. [34]: they found that ages 12–17 and 18–25 were 
most associated with having low perceptions of risk. 

However, this raise a question whether age was a useful 
predictor of using NPS: R2 indicates there is no significant 
correlation between age and the use of NPS, this and several 
other studies delineate a significant trend demonstrating that 
the mean age of individuals with reported exposure to NPS is 
young [25, 48]. 

5. Limitations 

The present study has a number of limitations. Firstly, the 
sample size is relatively small, which is reflected in 
statistically insignificant results, thus limiting the 
generalisability of findings. However, prevalence of use, 
awareness, perceived accessibility and perceived harms are 
comparable with other studies. 

While this study suggests that the prevalence of NPS use is 
low, the wide confidence intervals means that results are 
imprecise, and suggesting that these findings should be 
interpreted with some caution and a larger sample is needed. 
However, despite these limitations, several studies 
demonstrate similar findings. 

Finally, apart from the correlation between age and 
awareness, all other correlations were statistically 
insignificant. 

6. Conclusion 

This study set out to expand our understanding of NPS in 
relation to: socio-demographic status of respondents - age, 
sex and occupation, prevalence of their awareness of NPS, 
their perception of accessibility, use, associated 
harms/negative effect and correlation between age and 
awareness, perceived accessibility and the associated harms. 
It established that the prevalence of NPS use remains low, 
that access to NPS is easy and that the manifestation of NPS 
associated harms is not fully understood. 

As 13.2% of respondents knew more than five NPS users, 
40.2% perceived NPS to be easily and 35.8% very easily 
accessible, and 30.4% said that they had been offered NPS by 
someone they knew, a positive correlation between age and 
the number of times they accepted and consumed NPS 
warrants public health concern. We recognise that the small 
sample size limited generalisability of these findings, and 
propose that larger samples are needed to definitively accept 
or reject our conclusions. 
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