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ORIGINAL ARTICLE

Misuse of pharmaceuticals by regular psychostimulant
users is linked to mental health problems
Caroline L. Salom,1 Lucinda A. Burns,2 Rosa Alati1

ABSTRACT

Introduction. Misuse of pharmaceutical drugs, particularly by young people, is an issue of rising concern. 
Poly-substance use is common among regular psychostimulant users (RPU), and mental health problems 
are associated with pharmaceutical misuse, but RPU do not generally acknowledge their use as problematic. 
Objective. To examine links between mental health and misuse of non-prescription pharmaceuticals in a 
group of regular users of illicit psychostimulants. Method. Face to face structured interviews were conducted 
in April 2015 with 763 regular users of illicit psychostimulants as part of the Annual Ecstasy and Related Drugs 
Reporting System study in Australia. Results. At least half of the RPU in this study reported extra-medical or 
misuse of pharmaceuticals in the last six months in addition to regular use of illicit psychostimulants. Higher 
levels of psychological distress were recorded for RPU who also reported recent illicit use of opioids, antide-
pressants, benzodiazepines, or over-the-counter (OTC) codeine. Recent misuse of benzodiazepines or OTC 
codeine was associated with self-reported mental health problems and having attended a mental health pro-
fessional. Those reporting recent misuse of opioids were at increased risk of mental health problems and more 
likely to record high levels of psychological distress, but less likely to have received prescription medications 
for their mental health problem. Discussion and conclusion. Regular users of illicit psychostimulants who 
also misuse pharmaceuticals are at increased risk of mental health problems, even after accounting for their 
use of illicit psychostimulants. Screening of this group for mental health problems is recommended.

Keywords: Non-prescription drugs, substance abuse, mental disorders, substance-related disorders, recre-
ational drugs.

RESUMEN

Introducción. El uso indebido de psicofármacos, particularmente entre los jóvenes, es un tema de creciente 
preocupación. El policonsumo de sustancias es común entre los usuarios regulares de psicoestimulantes 
(URP), y, pese a que hay problemas de salud mental asociados con el uso indebido de medicamentos, los 
URP generalmente no reconocen su consumo como problemático. Objetivo. Examinar las relaciones entre 
la salud mental y el uso indebido de psicofármacos no prescritos en un grupo de URP. Método. Se realizaron 
entrevistas cara a cara con 763 URP como parte del Estudio Anual del Sistema de Reporte de Éxtasis y Dro-
gas Relacionadas en Australia. Resultados. Al menos la mitad de los URP en este estudio informaron el uso 
extramédico o indebido de psicofármacos en los últimos seis meses, además del uso regular de psicoestimu-
lantes ilícitos. Se hallaron niveles más altos de distrés psicológico para los URP, quienes también informaron 
de un uso ilícito reciente de codeína, opiáceos, antidepresivos o benzodiazepinas sin prescripción médica. El 
uso indebido reciente de codeína o benzodiazepinas sin prescripción se asoció a problemas autorreportados 
de salud mental y a asistencia a consulta con un profesional de salud mental. Aquellos que informaron el uso 
indebido reciente de opioides mostraron mayor riesgo de problemas de salud mental y mayor probabilidad 
de registrar altos niveles de distrés psicológico, pero menor probabilidad de haber recibido psicofármacos 
prescritos para su problema de salud mental. Discusión y conclusión. Los URP que también consumen in-
debidamente psicofármacos están en mayor riesgo de presentar problemas de salud mental, incluso después 
de considerar su consumo de psicoestimulantes ilícitos. Se recomienda una evaluación por tamizaje para 
problemas de salud mental en este grupo.

Palabras clave: Medicamentos sin receta, abuso de sustancias, trastornos relacionados con sustancias, uso 
indebido, drogas recreativas.
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INTRODUCTION

Against a background of increasing misuse of pharmaceu-
ticals in Australia (Australian Government, 2012; Nicholas, 
Lee, & Roche, 2011) and overseas (International Narcotics 
Control Board, 2016), particular concerns have been raised 
over misuse by young people (Lasopa, Striley, & Cottler, 
2015). In the US, attention has often focussed on the rise 
in illicit use of pharmaceutical opioids and other analgesics 
(Maxwell, 2011), but emergency responses linked to the 
misuse of substances, such as benzodiazepines, anti-con-
vulsants, and antidepressants, have also risen significantly 
(Bachhuber, Maughan, Mitra, Feingold, & Starrels, 2016; 
Lloyd & McElwee, 2011). Although there are well-docu-
mented health issues associated with the misuse of each of 
these substances, further risks may be incurred when these 
substances interact with other drugs in an uncontrolled man-
ner, such as increased likelihood of overdose and other ad-
verse reactions. Additionally, mental health issues are more 
likely to be reported by poly-substance users (Salom, Betts, 
Williams, Najman, & Alati, 2016). This places young adults, 
among whom poly-substance use is common (Connor, Gullo, 
White, & Kelly, 2014), at a high risk. As such, groups who 
regularly use multiple substances are of public health con-
cern (Bachhuber et al., 2016), despite many regarding their 
substance use as non-problematic.

Concern has been expressed about these risks in Aus-
tralia (Lloyd & McElwee, 2011; Nielsen & Bruno, 2011), 
but few reports have been published on the levels of use 
among non-clinical populations (Dunlop, 2011), and most 
focus on a single class of substance or on prescription med-
ications only (Nielsen & Bruno, 2014). One recent study 
from New Zeland described a significant illicit use of a 
range of pharmaceuticals in a sample of regular drug users 
(Wilkins, Sweetsur, & Griffiths, 2011). Other research in 
New South Wales highlighted a diversion of pharmaceuti-
cal stimulants (Kaye, Darke, & Torok, 2014), however little 
is known about the risks associated with this type of use.

Here we report on mental health issues in a recent na-
tional sample of individuals who are regular psychostim-
ulant users and typically report using multiple substances 
(Sindicich & Burns, 2015). Our aim was to examine ex-
tra-medical or illicit use of pharmaceutical substances 
among a group of regular psychostimulant users (RPU) and 
to examine links between mental health problems and illicit 
pharmaceutical use.

METHOD

Study design

The Ecstasy and Related Drugs Reporting System (EDRS) 
study is a cross-sectional study conducted annually in each 

capital city of Australia since 2000, interviewing a sentinel 
population across a range of jurisdictions to understand rap-
idly emerging trends in patterns of use and associated health 
issues. A detailed description of the EDRS and its meth-
odology may be found at http://www.drugtrends.org.au/
reports/national-report-2015-ecstasy-and-related-drugs-re-
porting-system-edrs/. The present study is a secondary anal-
ysis using data from the 2015 EDRS (Sindicich, Stafford, & 
Breen, 2016).

Participants

We used a purposive sampling method which included post-
ers in entertainment precincts, street press, targeted radio 
and internet advertisements, and word of mouth during 
April 2015. Potential participants contacted a central coor-
dinator by telephone or email, who then established their 
eligibility and booked an interview time and location. Peo-
ple who reported regular use (at least monthly during the 
past six months) of illicit psychostimulants (i.e., ecstasy, 
cocaine, methamphetamine, LSD, or analogues of these), 
were eligible for the study. Those who were under sixteen 
years of age, who had not resided in the location for at the 
past 12 months, and those who regularly injected illicit sub-
stances were excluded. The 2015 sample used in this study 
comprised 763 regular psychostimulant users.

Sites

Participants were recruited and interviewed in the capital 
cities of each state/territory in Australia: Canberra, Sydney, 
Brisbane, Darwin, Melbourne, Adelaide, Perth, and Hobart.

Measures

Participants reported on the amount and frequency with 
which they used illicit drugs over the past six months, as 
well as illicit or extra-medical use (i.e., consumption of a 
substance not directly prescribed to the user, or for purpos-
es other than the intended medical use) of pharmaceutical 
stimulants, over-the-counter (OTC) codeine, other opioids, 
benzodiazepines, antidepressants and antipsychotic medi-
cations.

Participants also reported whether they had experienced 
“any mental health problems” in the last six months, with 
the subsequent option to specify a problem (e. g., depression, 
anxiety, drug-related psychosis), and were assessed for symp-
toms of psychological distress using the Kessler-10 (K10) 
scale (Kessler & Mroczek, 1994). This standardised 10-item 
scale has been found to have good psychometric properties 
and to identify clinical levels of psychological distress (as 
measured using the DSM) in the general population (An-
drews & Slade, 2001; Kessler et al., 2002), but has also been 
validated with drug using populations (Hides et al., 2007).
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Both total scores and a binary variable indicating high 
levels of psychological distress (K10 score over 21) were 
used (Hides et al., 2007). Participants also reported help 
seeking behaviour (having visited a mental health profes-
sional) and receipt of medication for mental health prob-
lems during the last six months, the latter used as a proxy 
for severity.

Demographic information was also collected for par-
ticipants. We included the following factors as covariates 
due to their frequent links to mental health disorders or 
substance misuse: gender (not female/female); age (years); 
relationship status (not single/single); sexual identity (het-
erosexual/not heterosexual); employment (at least part 
time/less than part time); and education level (any tertiary 
qualification/no tertiary qualification).

Procedures

Structured, confidential, and anonymous interviews lasting 
approximately one hour were conducted face-to-face during 
April 2015 by trained research staff in a cafe convenient 
to the participant. Interviews yielded details of participants’ 
patterns of drug use, associated health, social and justice-re-
lated issues, and involvement with local drug markets. Par-
ticipants were compensated AUD40 for their participation. 
The confidential, anonymous, and voluntary nature of the 
interviews was explained to all participants, who were pro-
vided with an information sheet and then provided written 
consent before commencement of the interview.

Statistical analyses

Participants reporting misuse of each class of pharmaceu-
tical were compared to those who did not use that phar-
maceutical. Differences in group means (e. g., mean age or 
K10 scores) were assessed by paired t-tests. Chi-squared 

tests were used to assess differences in demographic char-
acteristics for users of each class of pharmaceutical. Lo-
gistic regression analyses were used to assess relationships 
between recent use of each class of pharmaceutical and 
mental health indicators, other than the total K10 score, for 
which linear regression was used. Models were adjusted for 
demographic covariates listed above. In sensitivity analy-
ses, models were further adjusted for frequency of illicit 
psychostimulant use. Analyses were conducted in Stata 13 
(StataCorp, Texas, USA).

Ethical considerations

Ethics clearance for the national study was obtained from 
the University of New South Wales, and from the relevant 
committees for each state/territory sub-study.

RESULTS

Recent illicit or extra-medical use of pharmaceuticals was 
common in this sample: 51% reported extra-medical con-
sumption of any pharmaceutical in the last six months (Ta-
ble 1). The most commonly used were pharmaceutical stim-
ulants (31%, including dexamphetamine, methylphenidate, 
and modafinil), benzodiazepines (27%), opioids (10%), and 
OTC codeine preparations (16%). Those reporting misuse 
of opioids, benzodiazepines, and antipsychotics were more 
likely to be male than those who did not, stimulant users 
were more likely to be non-heterosexual than non-stimulant 
users, opioid and antidepressant users were more likely to 
be unemployed than those who did not use those substanc-
es, and OTC codeine users less likely to have a post-school 
qualification than non-OTC codeine users. Illicit use of 
pharmaceuticals was likely to have begun after the age of 
18 and use of individual classes of pharmaceutical tended 

Table 1
Characteristics of RPU who reported recent illicit use of pharmaceutical medications, 2015

Prevalence Mean age Female Single Non-hetero Un-employed
Tertiary
qualified

Age
of initial use

Used ≥ 
monthly

Substance type (%) years % % % % % Age (SD) %

All RPU 100 22.7 37 63 13 27 47 17.8 (2.8) 100
Any pharmaceutical† 51 22.3 34 64 14 29 47 n/a n/a
Pharmaceutical stimulants 31 22.1 33 67 17* 31 40 18.8 (3.6) 39
OTC codeine 16 21.7 32 66 14 34 38* 19.0 (3.6) 37
Other opioids 10 23.0 23* 65 10 41* 41 20.3 (7.5) 20
Benzodiazepines 27 22.5 29* 64 13 30 47 19.7 (3.9) 37
Antidepressants 1 21.0 21 73 27 55* 33 18.4 (2.8) 18
Antipsychotics 3 22.0 15* 78 13 43 38 20.1 (4.6) 35
Note: Age of initial use is the age at which psychostimulant use was reported to commence; Used ≥ monthly use refers to the frequency of use of any psycho-
stimulant; Unemployed = employed less than part-time; Tertiary = completed a qualification after completing high school; All RPU = the total group of regular 
psychostimulant users comprising this sample; †Any pharmaceutical refers to pharmaceutical stimulants or OTC codeine or other opioids or benzodiazepines 
or antidepressants or antipsychotics; * indicates that χ2 test showed a significant difference (p < .05) from the total sample for users of that substance for that 
characteristic.
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to be less than monthly. Those who reported recent misuse 
of any of the above pharmaceuticals, used psychostimu-
lants more frequently (p < .01, data not shown) compared to 
those who did not.

Over one-third (36%) of RPU in this sample report-
ed having experienced a mental health problem during the 
previous six months. After accounting for demographic fac-
tors, this was more likely for those who had recently mis-
used opioids, benzodiazepines, or OTC codeine (Table 2). 
Those who had misused benzodiazepines or OTC codeine 
were also more likely to have attended a MH profession-
al during the last six months (OR 1.55; 95% CI = 1.04, 
2.31 and OR 2.01; 95% CI = 1.27, 3.17, respectively). Of 
those receiving medications for their MH problem, most 
prescriptions were for antidepressants (70%). Other med-
ications included benzodiazepines (28%), antipsychotics 
(14%), mood stabilizers (8%), and stimulants (6%). To-
tal Kessler 10 scores were significantly increased for RPU 
who reported recent illicit use of OTC codeine (β = 1.35; 
SE = .66), opioids (β = 1.63; SE = .75) and benzodiaze-
pines (β = 1.22; SE = .54), but not for those who reported 
misusing antidepressants, antipsychotics or pharmaceutical 
stimulants. High or very high distress (K10 > 21) was sig-

nificantly more likely among those who had recently mis-
used opioids (OR 1.77; 95% CI = 1.08, 2.89) than those 
who had not. Adjustment of these relationships for fre-
quency of psychostimulant use did not account for these 
relationships (Supplementary Table 1). Small sample size 
precluded the assessment of potential links between fre-
quency of illicit antidepressant use and receipt of medica-
tions for mental health problems.

DISCUSSION AND CONCLUSION

The overall prevalence of pharmaceutical misuse is high 
(51%) in this sample of regular psychostimulant users, with 
significant increases in the use of pharmaceutical stimulants 
and OTC codeine compared to reports in the previous year 
(p < .05 for both) (Sindicich & Burns, 2015). It is also high-
er than for the general Australian population, where among 
20-29 year olds (the closest group in age to this sample) 
only 5.7% reported illicit use of any pharmaceutical in the 
past year (Australian Institute of Health and Welfare, 2017). 
The use of individual pharmaceuticals by our RPU tended 
to be less than monthly, which was similar to use by the 

Table 2
Associations between recent illicit use of pharmaceuticals and mental health indicators in RPU

Self-reported
MH problem

Attended
MH professional

Received
prescription meds K10 total score K10 high distress

Recent illicit use OR (95% CI) OR (95% CI) OR (95% CI) β (SE) OR (95% CI)

Any pharmaceutical† 	 1.50	 (1.10, 2.04) 	 1.49	 (1.03, 2.15) 	 .81	 (.58, 1.14) 	 1.15	 (.51)* 	 1.21	 (.88, 1.66)
Stimulants 	 1.15	 (.82, 1.59) 	 1.07	 (.73, 1.58) 	 .97	 (.67, 1.39) 	 .80	 (.52) 	 1.18	 (.84, 1.65)
OTC codeine 	 1.57	 (1.04, 2.36) 	 2.01	 (1.27, 3.17) 	 1.21	 (.75, 1.95) 	 1.35	 (.66)* 	 1.20	 (.79, 1.83)
Other opioids 	 1.96	 (1.20, 3.20) 	 1.68	 (.96, 2.94) 	 .56	 (.32, .97) 	 1.63	 (.75)* 	 1.77	 (1.08. 2.89)
Benzodiazepines 	 1.44	 (1.02, 2.03) 	 1.55	 (1.04, 2.31) 	 .95	 (.65, 1.39) 	 1.22	 (.54)* 	 1.20	 (.85, 1.71)
Antidepressants 	 1.28	 (.36, 4.51) 	 .65	 (.13, 3.30) 	 .51	 (.15, 1.78) 	 1.34	 (2.01) 	 2.21	 (.63, 7.73)
Antipsychotics 	 .79	 (.26, 2.41) 	 1.64	 (.53, 4.99) 	 1.26	 (.41, 3.86) 	 3.27	 (1.99) 	 .60	 (.20,1.82)
Note: MH = mental health; K10 = Kessler 10 scale of psychological distress: High distress = K10 > 21; †Any pharmaceutical refers to pharmaceutical stim-
ulants or OTC codeine or other opioids or benzodiazepines or antidepressants or antipsychotics; Use of each pharmaceutical was modelled separately for 
each mental health indicators (i.e. each cell above represents a separate model); all models were adjusted for age, gender, sexual identity, unemployment 
and frequency of ecstasy/related drug use; *p < .05.

Supplementary Table 1
Associations between recent illicit use of pharmaceuticals and mental health indicators in RPU, adjusted for frequency of 
illicit psychostimulant use

Self-reported
MH problem

Attended
MH professional

Received
prescription meds K10 total score K10 high distress

Recent illicit use OR (95% CI) OR (95% CI) OR (95% CI) β (SE) OR (95% CI)

Any pharmaceutical 	 1.66	 (1.18, 2.34) 	 1.69	 (1.12, 2.54) 	 1.95	 (1.12, 3.41) 	 1.30	 (.56)* 	 1.26	 (.89, 1.77)
Stimulants 	 1.24	 (.86, 1.78) 	 1.17	 (.77, 1.79) 	 1.32	 (.76, 2.29) 	 .86	 (.71) 	 1.14	 (.79, 1.64)
OTC codeine 	 1.50	 (.97, 2.37) 	 1.93	 (1.16, 3.19) 	 3.04	 (1.68, 5.50) 	 1.34	 (.73) 	 1.19	 (.75, 1.89)
Benzodiazepines 	 1.60	 (1.10, 2.33) 	 1.71	 (1.11, 2.63) 	 2.10	 (1.21, 3.65) 	 1.15	 (.56)* 	 1.19	 (.81, 1.74)
Other opioids 	 2.14	 (1.27, 3.61) 	 1.72	 (.96, 3.14) 	 2.54	 (1.22, 5.29) 	 1.97	 (.54)* 	 1.95	 (1.16, 3.27)
Antidepressants 	 1.11	 (.28, 4.38) 	 .80	 (.15, 4.27) - 	 1.31	 (.89) 	 2.02	 (.55, 7.50)
Antipsychotics 	 8.39	 (2.00, 35.12) 	 12.00	 (3.02, 47.73) 	 55.54	 (9.17, 336.1) 	 3.06	 (2.14) 	 2.83	 (.82, 9.72)
Note: MH = mental health; K10 = Kessler 10 scale of psychological distress: High distress = K10 > 21; Use of each pharmaceutical was modelled separately 
for each mental health indicators (i.e. each cell above represents a separate model); all models were adjusted for age, gender, sexual identity, unemployment 
and frequency of illicit psychostimulant (ecstasy/related drug) use; *p < .05.
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general population (54% used less than monthly) (Austra-
lian Institute of Health and Welfare, 2017), but less frequent 
than their use of ecstasy tablets, and was linked to more 
frequent use of ecstasy and other illicit psychostimulants.

Even after accounting for stressors such as unemploy-
ment, non-heterosexual identity, and un-partnered relation-
ship status that are frequently associated with mental health 
problems in this sample, participants reporting extra-med-
ical use of pharmaceuticals appear to be at heightened risk 
of a range of mental health problems and increased levels 
of psychological distress. These problems may be severe, 
as suggested by greater attendance at mental health pro-
fessionals. Receipt of mental health medication was not 
significantly related to misuse of the pharmaceuticals, and 
the pattern of medications received did not align with those 
misused, suggesting that the visits to MH professionals 
were not likely to be “doctor shopping” for illicit use (Max-
well, 2011; Worley, 2012). These potential harms were not 
accounted for by increased frequency of psychostimulant 
use, suggesting there may be a role in the mental health 
problems that is specific to the polypharmacy reported by 
regular “recreational” drug users (Kelly, Wells, Pawson, 
LeClair, & Parsons, 2014; Smith, Farrell, Bunting, Hous-
ton, & Shevlin, 2011; Wilkins et al., 2011).

Those who regularly use psychoactive substances, such 
as ecstasy and related drugs, tend not to view their illic-
it substance use as problematic, typically not seeking help 
from treatment professionals, and may view use of com-
mercially formulated pharmaceuticals as less risky again, 
particularly given the occasional nature of the use as re-
ported here. Despite this, the increased likelihood of men-
tal health problems from the combination of substances is 
evident from our findings and those of some others (Lub-
man, Allen, Rogers, Cementon, & Bonomo, 2007; Medina 
& Shear, 2007), but is recognised as a gap in the overall 
literature (Kaye & Darke, 2012).

This study provides a unique insight into patterns of 
mental health among regular psychostimulant users who 
also misuse pharmaceuticals, but must be considered in 
light of some limitations. The study uses a sentinel non-rep-
resentative sample drawn from jurisdictions across the 
country, providing information from a range of contexts, 
and use of this sentinel population of regular psychostim-
ulant users provides timely information on the emergence 
of new trends and emerging potential harms that is not pos-
sible from larger nationally-representative studies. Thus, 
generalisation of our findings must be undertaken with 
some caution. Additionally, although our sample is based 
in Australia, similar patterns of psychostimulant use exist 
among young people in many countries, and the emergence 
of pharmaceutical misuse is worldwide (International Nar-
cotics Control Board, 2016). Our mental health indicators 
are not clinical, and so cannot provide mental health diag-
noses, but they do provide a measure of distress and indi-

cations of the severity of problems experienced by partici-
pants, with the Kessler 10 scale well characterised in drug 
using populations (NSW Government, 2015). Likewise, 
our measures of substance use rely on self-report, but these 
have been found to be robust among substance-using pop-
ulations where data collection methodologies have appro-
priately addressed issues of anonymity and confidentiality 
(Queensland Government, 2017).

In conclusion, our findings shed light on the potential 
harms associated with the emerging issue of pharmaceutical 
misuse in a group of substance users who do not generally 
consider their use as problematic, and so may not interact 
with substance use treatment services. Mental health ser-
vice providers should consider screening for extra-medi-
cal pharmaceutical misuse, particularly in patients such as 
young adults who are likely to use psychostimulants. Policy 
makers should also be aware of the potential link between 
extra-medical use of pharmaceuticals, including non-pre-
scription medications, and mental health problems. Further 
research should also investigate links between intensity of 
illicit pharmaceutical use and mental health problems in 
regular users of psychostimulants.
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