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Abstract

Background: The relationship between age and criminal activity among drug-using populations is
poorly understood.

Methods: Data from 10 years of repeat cross-sectional surveys of sentinel samples of regular people
who inject drugs (PWID) across Australia (n % 5844) were used to explore the relationship between age
and past-month drug dealing, property crime and violent crime, and

past-year arrest. Descriptive statistics were used to explore the prevalence and frequency of each
outcome. The relationship between age and each outcome was measured using multivariable Poisson
regression with robust error variance.

Results: After adjusting for confounding factors, each 5-year increase in age was associated with
significant reductions in drug dealing (adjusted incidence rate ratio [AIRR]: 0.90, 95% confidence
interval [ClI]: 0.87-0.94), property crime (AIRR: 0.85, 95% Cl: 0.82—0.89) and violent crime (AIRR: 0.77,
95% Cl: 0.70-0.85). Older participants were also significantly less likely to report being arrested in the
past 12 months (AIRR: 0.91, 95% CI: 0.88-0.93).

Conclusions: Younger PWID are more heavily involved in criminal activity compared with their older
counterparts. This study highlights the need for early intervention programmes to prevent offending
behaviour becoming entrenched, as well as continued efforts to redirect young PWID away from the
criminal justice system and into treatment and education programmes.
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Background

There has been significant debate in the criminology literature about the nature of the relationship
between age and crime and its importance in the prevention of offending behaviour (Farrington, 1990;
Hirschi & Gottfredson, 1983). Recent longitudinal studies examining criminal trajectories have however
demonstrated that offending activity peaks during adolescence and young adulthood and decreases
with age (Bersani et al., 2009; Sampson & Laub, 2003; van der Geest et al., 2009). Australian crime
statistics also support this relationship, with young people aged 15-19 years more likely to be
processed by police in relation to crime than any other age group (Australian Institute of Criminology,
2012). Additionally, data suggest that patterns of criminal activity differ across age groups, with theft
and related offences, public order offences, and acts intended to cause injury the most common
offences among young people, while illicit drug offences are more common among older groups
(Australian Institute of Criminology, 2012; Sweeney & Payne, 2012).

The association between drug use and crime has been well- documented (Bennett & Holloway, 2006;
Bennett et al., 2008; Boles & Miotto, 2003; McBride & McCoy, 1993; Seddon, 2000; White & Gorman,
2000). Empirical research exploring this relationship has focused predominantly on drug use among
offending populations, with studies showing that substantial proportions of incarcerated populations
(Abiona et al., 2009; Butler et al., 2003; Conklin et al., 2000; Kinlock et al., 2003; Kinner et al., 2012)
and police detainees (Boreham et al., 2007; Makkai, 2001; Sweeney & Payne, 2012) report a history of
drug use or injection. Less is known about patterns of crime among community-based drug-using
populations. A recent meta-analysis found that among sam- ples of community-based drug users the
odds of offending were three to four times higher among drug users compared with non-users,
however the mean effect size for the relationship between drug use and crime was lower among
samples of community-recruited drug users compared with samples of offenders (Bennett et al., 2008).
This suggests that there are differences in the drug—crime relationship between community and prison
settings.

People who inject drugs (PWID) have been characterised as a population who engage in high rates of
criminal activity (Elliott & Chapman, 2000; Fraser & Moore, 2008). However, the nature and extent of
criminal activity reported by PWID varies substantially between studies (e.g. Farabee et al., 2001; Kerr



Horyniak D, Dietze P, Degenhardt L, Agius P, Higgs P, Bruno R, Alati R, Burns L. accepted version Age-related differences in
patterns of criminal activity among a large sample of polydrug injectors in Australia. Journal of Substance Use

et al., 2008; Kinner et al., 2009). Previous research has identified a range of socio-demographic and
drug use factors which are associated with engagement in criminal activity among PWID, including
homelessness (Werb et al., 2008), types of substances used (including licit substances such as alcohol
and benzodiazepines; Darke et al., 2010a, 2010b; Dietze et al., 2012; Klee & Morris, 1994), frequency
of drug use (Kerr et al., 2008; Kinner et al., 2009) and engagement in drug treatment (Bukten et al.,
2011; Gossop et al., 2005; Teesson et al., 2008). Given the importance of drug use factors, it is possible
that the relationship between age and criminal offending may be less salient or even non-existent
among PWID. However, research shows that young PWID engage in higher levels of sexual and drug-
taking risk behaviours compared with their older counterparts (Cassin et al., 1998; Degenhardt et al.,
2008; Horyniak et al., 2013; Kral et al., 2000; Miller et al., 2007), and it may be surmised that this risk-
taking behaviour may also extend to criminal activity.

The relationship between age and offending among drug- using populations, and PWID in particular,
has not been explored in detail. Few studies examining the drug—crime relationship have conducted
age-specific analyses (Bennett et al., 2008) and among those studies which have examined age, varying
findings have been reported. For example, one study found that although PWID who reported past-
month criminal activity were significantly younger than those who did not, age was not a significant
independent correlate of recent offending (Kinner et al., 2009). However, this study examined only one
measure of criminal activity. More recently, an examination of rates of criminal charges among clients
entering opioid substitution treatment (OST) found that offending rates were highest among younger
participants (Degenhardt et al., 2013). This study shows important findings but examined only finalised
court appearances, and only examined the effects of age in the context of a limited range of predictor
variables (e.g. the study was unable to adjust for patterns of drug use). Importantly, studies have also
suggested that the relationship between age and crime may differ across different types of offending
or drug-using populations (Hayhurst et al., 2013; Klee & Morris, 1994; Werb et al., 2008).

In this article we used data from 10 years of repeat cross- sectional surveys conducted among sentinel
samples of regular PWID across Australia to examine the age—crime relationship. We extend
previous work by examining four different measures of self-reported criminogenic activity, adjusting
for the influence of differing patterns of drug use and a range of other characteristics. We
hypothesised that recent criminal activity would be more commonly reported by younger study
participants, but that this relationship would vary across different types of criminal activity and
patterns of drug use.

Methods

Survey methods

Data for this analysis were taken from the illicit drug reporting system (IDRS; Hando et al., 1998). This
annual cross-sectional survey recruits participants using purposive sampling through needle and
syringe programmes, treatment agencies, advertisements in street press and peer referral, in all
Australian capital cities. Eligibility criteria were: aged 16 years or older, injected drugs at least
monthly in the 6 months preceding interview, and residence in the recruit- ment city for at least 12
months. After providing written informed consent participants completed a structured inter- viewer-
administered questionnaire and were reimbursed up to $40 (depending on survey year). The study
received approval from ethics committees in each jurisdiction, and the University of New South Wales
Human Research Ethics Committee.

Measures
The outcomes of interest were self-reported past-month drug dealing (defined as having sold drugs for
profit, including cash, drugs or other goods), property crime and violent crime, and past-year arrest (all
yes/no). The primary exposure of interest was participant age, which was treated as a continu- ous
variable, and re-scored so that each one-unit change represented 5 years.

Secondary socio-demographic variables included state of residence, sex, indigenous status (yes/no),
language spoken at home (English/other), educational attainment (completed high school/did not
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complete high school), employment status (unemployed/employed), accommodation type (stable/
unstable), lifetime incarceration (yes/no) and duration of

injecting (55 years/5-9 years/10-14 years/2':15 years); tests of collinearity between age and duration
of injecting indicated variance inflation factors were within acceptable limits (VIF % 2.42). Measures of
substance use (all yes/no) included heroin injection, amphetamine powder injection, crystal
methamphetamine injection, illicit pharmaceutical opioid use (methadone, physeptone, morphine),
benzodiazepine use, daily alcohol consumption, last drug injection in a public place, and current OST
status. All drug use variables referred to the 6 months preceding interview. Amphetamine powder and
crystal methamphetamine injection were exam- ined as separate factors because, compared with
users of other forms of methamphetamine, crystal methamphetamine users exhibit higher levels of
dependence and drug-related harms, including criminal offending (Kinner & Degenhardt, 2008;
McKetin et al., 2006). Cocaine injection was not examined as cocaine use is rare among Australian
PWID (Stafford & Burns, 2013). As there was some correlation across the four measures of criminal
activity (Phi coefficients ranged from 0.125 to 0.218), these measures of criminal activity were also
included as potential secondary variables.

Data analysis

As it was not possible to track repeat participants over time analysis was limited to first-time
participants (i.e. those who self-reported that they had never previously completed an IDRS survey).
We compared the median age of the total sample and the sample restricted to first-time participants
across each study year and found that limiting our analysis did not bias the included sample towards
younger participants.

Data were available for the period 2001-2011, however recent crystal methamphetamine injection
was first collected in 2002. Given the evidence supporting a relationship between crystal
methamphetamine use and criminogenic outcomes (Bennett et al., 2008; Darke et al., 2010b; Kinner
& Degenhardt, 2008; Milloy et al., 2009) it was important to adjust for this variable separately in the
analysis. A sensitivity analysis comparing findings based on analysis of the complete dataset without
the crystal methamphetamine injection vari- able (2001-2011) and the dataset including crystal
metham- phetamine (2002—-2011) found that key findings did not change significantly. Therefore, the
analysis presented here includes only 2002—-2011 data.

Prevalence and frequency of criminal activity were analysed descriptively, and chi-square tests were
used to explore differences in socio-demographic and drug use characteristics across age groups. To
measure the magnitude of association between age and each measure of criminal activity, we used
Poisson regression with robust variance estimates (Zou, 2004), as prevalence of criminal activity in
the sample was generally high (420% for three of the four
outcomes), meaning that odds ratios from logistic regression analyses would not provide accurate
estimates of the risk differences between groups (Zhang & Yu, 1998). It should be noted that
Poisson regression with robust variance estimates provide a more conservative measure than other
techniques.

Multivariable regression was used to adjust for confound- ing and to calculate the best effect
estimate of each relationship. All secondary variables were included in the analysis, with full models
reported. We also assessed two-way interactions between age and recent drug use variables by
introducing interaction terms into the regression models. Interaction was deemed as present if the
interaction term was
associated with the dependent variable at p50.05.

Adjusted incidence rate ratios (AIRR) for each final model were obtained by exponentiating the
Poisson regression coefficient; AIRRs can be interpreted in the same way as an odds ratio obtained
through logistic regression, representing the relative change in the incidence rate for a one-unit change
in any given variable. To account for multiple comparison testing and to reduce the likelihood of
Type | error, a conservative p value cut-off of p50.01 was used in determining significant
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associations in the final multivariable models. Analyses were conducted using Stata Version 11.1
(Statacorp LP, College Station, TX).

Results
Socio-demographic and drug use characteristics
Analysis was limited to 5844 first-time study participants (64% of the total 9173 study participants).
Due to an increasing number of repeat participants over time, the number of included participants
decreased from 684 in 2002 to 491 in 2011. Participants were predominantly male (65%), spoke
English as their main language (96%) and had injected drugs for a median of 13 years (IQR: 8-21).
Almost half of all participants were daily injectors (46%), with heroin (66%), amphetamine powder
(52%) and crystal methampheta- mine (46%) the drugs most commonly injected during the 6 months
preceding interview.

The median age of participants was 33 years (IQR: 27-40). Compared with older participants, greater
proportions of younger participants were female, had completed high school and were currently
employed (Table 1).

Table 1. Socio-demographic and drug use characteristics by age group®

Age group

<20 years 20-24 years 25-29 years 30-34 years >35 years )Ll statistic (df),

Variable N=162% N=640 % N=1037 % N=1104 % N=2481 % p Value
Sex

Male 48 56 62 66 70

Female 52 44 38 34 30 76.2 (4), <0.001
Indigenous

Yes 16 14 12 13 13

No 84 86 88 87 87 2.2 (4), 0.700
Completed high school

Yes 7 17 23 25 21

No 93 83 77 75 79 34.0 (4), <0.001
Speak English at home

Yes 93 95 95 95 97

No 7 5 5 5 3 23.0 (4), <0.001
Currently employed

Yes 29 25 26 24 19

No 71 75 74 76 81 37.1 (4), <0.001
Accommodation type

Stable 87 91 90 89 87

Unstable 13 9 6 11 13 111 (4), 0.025
Duration of injecting (median, IQR) 324 6 (4-8) 10 (7-12) 14 (10-16) 21 (16-27) 2486.5 (46), <0.001
Heroin injection (past 6 months)”

Daily 8 15 14 16 14

Less than daily 30 39 51 48 50

Did not inject 62 46 34 36 36 69.5 (8), <0.001
Amphetamine powder injection (past 6 months)®

Weekly or more 19 15 18 17 18

Less than weekly 32 35 28 33 31

Did not inject 49 50 54 50 51 12.1 (8), 0.145
Crystal meth. injection (past 6 months)?

Weekly or more 25 16 15 15 14

Less than weekly 23 33 31 29 27

Did not inject 52 51 54 56 59 26.8 (8), 0.001
Used benzodiazepines (past 6 months) 65 62 65 69 63 13.6 (4), 0.009
Daily alcohol consumption (past 6 months) 6 7 9 8 10 11.2 (4), 0.025
Currently on OST 9 32 37 39 38 60.2 (4), <0.001
Ever been in prison 27 31 47 54 57 188.0 (4), <0.001

Bold value indicates statistically significant values (p <0.05).

OST, opioid substitution therapy.

N = 5424 valid participants only (four participants did not report their age and 420 participants provided incomplete socio-demographic or drug use
information).

hQuestion first asked in 2003 (n not asked = 412).

“Question first asked in 2003 (n not asked = 342).

dQuestion first asked in 2003 (n not asked = 229).
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Table 2. Prevalence and bivariate risk of recent criminal activity, by age group.

Drug dealing Property crime Violent crime Arrest
(past month) (past month) (past month) (past year)
N=5786 n (%) N=5789 n (%) N=5789 n (%) N=5815n (%)
Age group (years)
<20 (n=173) 91 (53) 80 (47) 39 (23) 104 (60)
20-24 (n=687) 255 (37) 222 (32) 85 (12) 349 (51)
25-29 (n=1116) 346 (32) 311 (28) 86 (8) 530 (48)
30-34 (n=1195) 342 (29) 284 (24) 85(7) 543 (46)
710 (27) 470 (18) 109 (4) 949 (36)
0.90 (0.88-0.91)*

>35 (n=2669)
IRR? (95% CI)
IRR? adjusted for interview year (95% CI)

0.91 (0.89-0.93)*
0.92 (0.90-0.94)*

0.84 (0.82-0.86)*
0.83 (0.81-0.86)*

0.73 (0.69-0.78)*
0.74 (0.70-0.79)*

0.90 (0.88-0.91)*

IRR, incidence rate ratio; CI, confidence interval.
*Per one-unit increase in age, where one unit represents 5 years.
*p<0.01.
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Table 3. Multivariable Poisson regression of past-month drug dealing, property crime, violent crime and past-year arrest.

Variable

Drug dealing (past month)

AIRR (95% CI)

Property crime (past month)

AIRR (95% CI)

Violent crime (past month)

AIRR (95% CI)

Arrest (past year)
AIRR (95% CI)

Primary variable of interest

Age®

Secondary variables
Year of interview®
Interview state®

Sex
Female
Male

Indigenous
No
Yes
Main language: English
No
Yes

Completed high school
No
Yes

Employment status
Unemployed
Employed

Accommodation status
Stable accommodation
Unstable/homeless

Duration of injecting
<5 years
5-9 years
10-14 years
>14 years

Injected heroin?
No
Yes

Injected amphetamine pnwderd

No
Yes

Injected crystal methamphetamined

No
Yes

Used illicit methadone®
No
Yes

Used illicit physeptone?
No
Yes

Used illicit morphing®
No
Yes

Used benzodiazepines?
No
Yes

Daily alcohol consumption?

No
Yes

Currently on OST
No
Yes
Last injection in public?
No
Yes

Ever in prison
No
Yes

0.90 (0.87-0.94)*

1
1.16 (1.06-1.27)*

1
0.92 (0.81-1.04)

1
1.05 (0.85-1.31)

1
1.07 (0.97-1.18)

1
1.04 (0.94-1.15)

1
0.92 (0.81-1.05)

0.82 (0.70-0.97)
0.75 (0.65-0.86)*
0.83 (0.74-0.93)*
1

1
1.06 (0.95-1.17)

1
1.09 (1.00-1.18)

1
1.29 (1.18-1.41)*

1
1.10 (1.00-1.21)

1
1.32 (1.17-1.50)*

1
1.24 (1.13-1.35)*

1
114 (1.03-1.25)*

1
1.06 (0.93-1.21)

1
0.94 (0.86-1.03)

1
0.93 (0.85-1.02)

1
111 (1.02-1.22)

0.85 (0.82-0.89)*

0.92 (0.83-1.02)

1
1.03 (0.90-1.17)

1
1.27 (0.98-1.65)

1
0.94 (0.82-1.07)

1
0.84 (0.74-0.96)*

1
1.04 (0.90-1.20)

0.86 (0.71-1.04)
0.93 (0.79-1.09)
0.94 (0.82-1.08)
1

1
1.22 (1.07-1.40)*

1
1.10 (1.00-1.22)

1
1.08 (0.97-1.19)

1
1.09 (0.97-1.22)

1
1.05 (0.89-1.23)

1
1.13 (1.02-1.25)

1
1.36 (1.21-1.53)*

1
0.84 (0.71-1.00)

1
1.01 (0.92-1.12)

1
1.35 (1.22-1.49)*

1
1.08 (0.98—1.20)

0.77 (0.70-0.85)*

1
1.17 (0.94-1.47)

1
1.41 (1.12-1.78)*

1
1.04 (0.65-1.65)

1
0.97 (0.74-1.28)

1
0.73 (0.54-0.97)

1
0.97 (0.72-1.31)

1.07 (0.71-1.60)
0.80 (0.56-1.13)
0.79 (0.58-1.07)
1

1
0.90 (0.69-1.16)

1
1.29 (1.05-1.59)

1
1.17 (0.94-1.44)

1
1.18 (0.93-1.50)

1
0.82 (0.58-1.17)

1
1.24 (1.00-1.54)

1
1.05 (0.84-1.31)

1
1.60 (1.22-2.09)*

1
1.04 (0.85-1.29)

1
1.18 (0.97-1.44)

1
1.64 (1.32-2.04)*

0.91 (0.88-0.93)*

1
1.14 (1.06-1.22)*

1
1.09 (1.01-1.19)

1
1.02 (0.88-1.18)

1
0.87 (0.79-0.95)*

1
0.84 (0.77-0.91)*

1
1.10 (1.00-1.20)

0.97 (0.86-1.10)
0.98 (0.89-1.08)
0.96 (0.88-1.05)
1

1
1.06 (0.98-1.15)

1
1.06 (1.00-1.14)

1
1.15 (1.08-1.23)*

1
1.04 (0.97-1.12)

1
1.06 (0.95-1.18)

1
1.07 (1.00-1.14)

1
111 (1.04-1.19)%

1
1.19 (1.08-1.30)*

1
1.04 (0.98-1.11)

1
1.17 (1.10-1.24)*

1
1.40 (1.31-1.50)*
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Variable

Drug dealing (past month)

AIRR (95% CI)

Property crime (past month)

AIRR (95% CI)

Violent crime (past month)

AIRR (95% CI)

Arrest (past year)
AIRR (95% CI)

Recent drug clcu]ing‘i
No
Yes

Recent property crime?
No
Yes

1
1.35 (1.24-1.47)*

1
1.39 (1.26-1.53)*

1
1.94 (1.59-2.36)*

1
1.77 (1.44-2.16)*

1
1.10 (1.03-1.17)y*

1
1.33 (1.25-1.42)*

Recent violent crime?
No 1
Yes 1.47 (1.32-1.64)*
Recent arrest®
No 1 1 1 -
Yes 1.14 (1.05-1.25)* 1.60 (1.44-1.79)* 1.75 (1.38-2.21)* -

1 - 1
1.38 (1.22-1.57)* - 1.19 (1.09-1.29)*

AIRR, adjusted incidence rate ratio; CI, confidence interval.

*One unit represents 5 years.

"Year modelled as a categorical variable with 2002 as the reference category, however only the overall effect is shown.

“Interview state modelled as a categorical variable with New South Wales as the reference category, however only the overall effect is shown.
“In the last 6 months.

“In the past 12 months; *p < 0.01.

Patterns of drug use also differed across age groups, with recent crystal metham- phetamine injection
more common among younger partici- pants, and recent heroin injection more common among older
participants (Table 1). Younger participants were also less likely to report being prescribed OST at the

time of interview.

Prevalence and frequency of criminal activity

Almost half of all participants reported engaging in any past-month property crime, violent crime or
drug dealing (45%, n % 2632). The majority (71%) reported engaging in

only one type of crime. Among those who reported any past-

month criminal offending, drug dealing was the most common and frequent type of criminal activity
(66%), with 46% of those doing so at least once a week in the past month, and 23% reporting doing so
on a daily basis. Perpetration of property crime was also common, reported by 52% of those who had
engaged in any offending in the past month, however engaged in less frequently than drug dealing
(45% of those had committed a property crime in the past month had done so less than once a week).
Violent crime was reported by fewer participants (15% of those reporting past-month offending).

Relationship between age and crime

All types of criminal activity were more commonly reported by younger participants compared to older
participants (Table 2). Bivariate analyses indicated a strong relationship between increasing age and
reductions in the risk of reporting recent criminal activity (Table 2).

Table 3 shows the final multivariable models for each of the outcomes of interest. For each 5-year
increase in age among study participants, there was an average 10% reduction in drug dealing, 15%
reduction in property crime and 23% reduction in violent crime. There were no significant inter-
actions between age and drug use in the models for drug dealing, property crime or violent crime.

The overall effect of age on recent arrest was that each 5-year increase in age was associated with a
9% reduction in the rate of recent arrest. There was a significant interaction between age and crystal
methamphetamine injection with respect to this outcome (p % 0.008); A stratified analysis
showed that the protective effect of age on recent arrest was slightly attenuated among participants
who reported recent crystal methamphetamine injection compared with those who did not (Table S1).

Discussion

Our study found that each 5-year increase in age among study participants was associated with
statistically significant reductions in the risk of recent criminal activity: risk was reduced by 10% for
past-month drug dealing, 15% for past- month property crime, and 23% for past-month violent crime.
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Younger age was also significantly associated with having been arrested in the 12 months preceding
interview (although small differences in effects were observed between those who reported recent
crystal methamphetamine injection and those who did not), confirming that the relationship between
age and criminal activity remains significant over a longer recall period and using a broad indicator of
criminal activity. These findings show that that the relationship between younger age and criminal
offending which has been shown to exist among non-drug-using populations (Bersani et al., 2009;
Sampson & Laub, 2003; van der Geest et al., 2009) is also evident among regular PWID. Furthermore,
the negative association between age and offending was significant across the four domains of criminal
activity measured, and these associations were independent of other factors which have been shown
to influence the relationship between drug use and crime, including types of drugs used (Bennett et al.,
2008; Boles & Miotto, 2003; Darke et al., 2010b; Klee & Morris, 1994), accommodation status (Werb et
al., 2008), sex (Bennett et al., 2008), drug treatment status (Bukten et al., 2011; Gossop et al., 2005;
Teesson et al., 2008), benzodiazepine use (Darke et al., 2010a; Lundholm et al., 2013) and alcohol
consumption (Boles & Miotto, 2003; Dietze et al., 2012; Hoaken & Stewart, 2003; Payne & Gaffney,
2012).

Our analysis detected few consistent patterns of association between drug use and criminal activity.
For example, alcohol was the only type of substance use which was significantly associated with violent
crime perpetration, which fits with the findings from previous research among both PWID and the
general population showing a strong association between alcohol use and violence (Boden et al., 2012;
Dietze et al., 2012). Alcohol use however was not significantly associated with property crime or drug
dealing. In contrast, recent benzodiazepine use was significantly associated with drug dealing, property
crime and arrest but not violent crime, and recent heroin injection was significantly associated with
property crime perpetration but not with other types of crime. These findings suggest that the
relationships between illicit drug use and criminal offending vary across different types of crime,
highlighting the strength of this study in examining different types of crime separately, compared with
previous studies (e.g. Kinner et al., 2009) which have pooled different types of crime in aggregate
measures. Additionally, as indicated above, we detected only one significant interaction between age
and different types of drug use on recent criminal activity, and even in this instance the pattern of age
effects was only slightly attenuated. This suggests that age is an important correlate of criminal
activity among PWID irrespective of drug use patterns.

A recent study of marginalised youth identified several motivations for engagement in crime which
may be specific to younger populations and may help to explain the higher prevalence of crime among
younger participants in our study (Brunelle et al., 2000). These included discourses of pleasure and
sensation-seeking associated with criminal activity, use of drugs both to acquire the courage to commit
crime, as well as to distance themselves from negative emotions associated with committing crime,
and peer pressure. Further qualitative studies as well as quantitative studies involving event-level
analyses may be useful in better understanding the context of criminal activities among young PWID.

Although our study found that older PWID were less likely to self-report engaging in criminal activity,
itis unclear whether these older PWID had a history of criminal offending in their younger years and
had moved away from engagement in these activities, although other studies (Degenhardt et al., 2013;
Hanlon et al., 1990) suggest that this may be the case. For example, a recent study found that the rate
of criminal charges among an opioid-dependent population peaked in late adolescence and young
adulthood, and continued to decline over the adult years (Degenhardt et al., 2013). However, as this
study only captured finalised court appearances, the true rate of offending may have been
underestimated as most crime goes unreported/undetected (Scottish Government Social Research,
2011). There is a need for further studies to examine transitions into (and out of) criminal activity
among PWID; this will be best achieved through longitudinal studies which can examine patterns of
criminal activity as participants progress through different phases in their drug use as they age.

Evidence suggests that the PWID population in Australia is ageing, with younger PWID making up a
relatively small proportion of the current injecting population (lversen et al., 2011; Stafford & Burns,
2011). Nevertheless, our findings show that criminal offending is not entrenched among all PWID, and
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is more likely to occur among younger PWID, suggesting that targeting crime prevention and reduction
efforts to young PWID may be warranted, especially in light of recent findings around the trajectories
of offending across age groups (Degenhardt et al., 2013). Early intervention programmes aimed at
improving young peoples’ risk man- agement strategies may help to reduce engagement in criminal
activity. In addition, there is evidence to suggest that incarceration alone is ineffective in addressing
both drug use and offending behaviour, with many ex-prisoners return- ing to drug use and criminal
offending following release into the community, resulting in re-incarceration (Holland et al., 2007;
Kinner, 2006; Merrall et al., 2010). To prevent young PWID from entering this cycle, efforts should be
made to divert drug-using offenders into treatment and education programmes and away from the
criminal justice system. In Australia, as in many other countries, drug diversion programmes have
been established with this specific aim (Hughes & Ritter, 2008; Loxley, 2009). Although evaluations of
these programmes are typically methodologically weak, available evidence suggests that these
programmes can be successful in reducing re-offending among both illicit drug users and drug-related
offenders (Harvey et al., 2007; Loxley, 2009; Passey et al., 2007; Wundersitz, 2007). Despite this,
programme access for young people could be improved; a significant proportion of programmes
Australia-wide target adult offenders only (Hughes & Ritter, 2008), with the mean age of diverted
people as high as 27 years in some jurisdictions (Payne et al., 2008). Additionally, given the small
number of younger study participants reporting being on OST, efforts to engage young PWID in
pharmacotherapy treatment, which has been shown to be effective in reducing criminal offending,
should be increased (Bukten et al., 2011; Gossop et al., 2005; Mattick et al., 2009; Teesson et al.,
2008).

This study has some limitations. First, as the IDRS specifically recruits regular injectors, our findings
should only be generalised to the total PWID population with caution. Second, prevalence of crime
may be under-reported due to social desirability bias. As peer pressure has been associated with
engagement in crime among young people, it is possible that younger participants may be more likely
to self-report criminal activity, potentially inflating our findings around the effects of age. Finally,
limited information was collected about the nature of criminal activity. It is possible that the
relationship between age and crime may be influenced by more specific factors which we were unable
to measure (e.g. for drug dealing: the types of drugs sold, the individual’s specific role within the selling
operation).

Conclusion

Younger PWID are more heavily involved in current criminal activity compared with their older
counterparts. Although other research suggests that PWID may transition away from engagement in
criminal activity as they age, this study reinforces the need for early intervention, including education
and treatment programmes, to prevent offending behaviour becoming entrenched among younger
PWID, and to help facilitate an earlier transition away from criminal activity.

Acknowledgements
The authors gratefully acknowledge the contribution to this work of the Victorian Operational
Infrastructure Support Program.

Declaration of interest
The authors declare no conflicts of interests. The authors alone are responsible for the content and
writing of this article.

This work was supported by the Australian Government Department of Health and Ageing. DH is
supported by an Australian Postgraduate Award and through the NHMRC- funded Centre for Research
Excellence into Injecting Drug Use, based at the Burnet Institute. PD is supported by an Australian
Research Council Future Fellowship (FT100100321). LD and RA are supported by the Australian
National Health and Medical Research Council (Principal Research Fellowship 1041742 to LD; Career



Horyniak D, Dietze P, Degenhardt L, Agius P, Higgs P, Bruno R, Alati R, Burns L. accepted version Age-related differences in
patterns of criminal activity among a large sample of polydrug injectors in Australia. Journal of Substance Use

Development Fellowship (Level 2) 1012485 to RA). PH is supported by a Curtin University Research
Fellowship (130050). The National Drug and Alcohol Research Centre at the University of New South
Wales and the National Drug Research Institute at Curtin University are supported by funding from the
Australian Government under the Substance Misuse Prevention and Service Improvements Grants
Fund.

References

Abiona, T. C., Balogun, J. A, Adefuye, A. S., & Sloan, P. E. (2009). Pre-incarceration HIV risk behaviours
of male and female inmates. International Journal of Prisoner Health, 5, 59-70.

Australian Institute of Criminology. (2012). Australian Crime: Facts and Figures 2011. Canberra:
Australian Institute of Criminology.

Bennett, T., & Holloway, K. (2006). Variations in drug users’ accounts of the connection between drug
misuse and crime. Journal of Psychoactive Drugs, 38, 243-254.

Bennett, T., Holloway, K., & Farrington, D. (2008). The statistical association between drug misuse and
crime: A meta-analysis. Aggression and Violent Behavior, 13, 107-118.

Bersani, B. E., Nieuwbeerta, P., & Laub, J. H. (2009). Predicting trajectories of offending over the life
course: Findings from a dutch conviction cohort. Journal of Research in Crime and Delinquency, 46,
468-494.

Boden, J. M., Fergusson, D. M., & Horwood, L. J. (2012). Alcohol misuse and violent behavior: Findings
from a 30-year longitudinal study. Drug and Alcohol Dependence, 122, 135-141.

Boles, S. M., & Miotto, K. (2003). Substance abuse and violence: A review of the literature. Aggression
and Violent Behavior, 8, 155-174. Boreham, R., Cronberg, A., Dollin, L., & Pudney, S. (2007). The
Arrestee Survey 2003—-2006. London, UK: Home Office.

Brunelle, N., Brochu, S., & Cousineau, M. (2000). Drug-crime relations among drug-consuming juvenile
delinquents: A tripartite model and more. Contemporary Drug Problems, 27, 835—-866.

Bukten, A., Skurtveit, S., Gossop, M., Waal, H., Stangeland, P., Havnes, |., & Clausen, T. (2011).
Engagement with opioid mainten- ance treatment and reductions in crime: A longitudinal national
cohort study. Addiction, 107, 393—399.

Butler, T., Levy, M., Dolan, K., & Kaldor, J. (2003). Drug use and its correlates in an Australian prisoner
population. Addiction Research & Theory, 11, 89-101.

Cassin, S., Geoghegan, T., & Cox, G. (1998). Young injectors: A comparative analysis of risk
behaviour. Irish Journal of Medical Science, 167, 234-237.

Conklin, T. J., Lincoln, T., & Tuthill, R. W. (2000). Self-reported health and prior health behaviors of
newly admitted correctional inmates. American Journal of Public Health, 90, 1939-1941.

Darke, S., Ross, J., Mills, K., Teesson, M., Williamson, A., & Havard, A. (2010a). Benzodiazepine use
among heroin users: Baseline use, current use and clinical outcome. Drug and Alcohol Review, 29,
250-255.

Darke, S., Torok, M., Kaye, S., Ross, J., & McKetin, R. (2010b). Comparative rates of violent crime
among regular methamphetamine and opioid users: Offending and victimization. Addiction, 105, 916—
919.

Degenhardt, L., Gisev, N., Trevena, J., Larney, S., Kimber, J., Burns, L., Shanahan, M., & Weatherburn, D.
(2013). Engagement with the criminal justice system among opioid dependent people: Retrospective
cohort study. Addiction, 108, 2152—-2165.

Degenhardt, L., Kinner, S. A., Roxburgh, A., Black, E., Bruno, R., Fetherston, J., & Fry, C. L. (2008). Drug
use and risk among regular injecting drug users in Australia: Does age make a difference? Drug and
Alcohol Review, 27, 357-360.

Dietze, P., Jenkinson, R., Aitken, C., Stoove, M., Jolley, D., Hickman, M., & Kerr, T. (2012). The
relationship between alcohol use and injecting drug use: Impacts on health, crime and wellbeing. Drug
and Alcohol Dependence, 128, 111-115.



Horyniak D, Dietze P, Degenhardt L, Agius P, Higgs P, Bruno R, Alati R, Burns L. accepted version Age-related differences in
patterns of criminal activity among a large sample of polydrug injectors in Australia. Journal of Substance Use

Elliott, A. J., & Chapman, S. (2000). ‘Heroin hell their own making’: Construction of heroin users in the
Australian press 1992-97. Drug & Alcohol Review, 19, 191-201.

Farabee, D., Joshi, V., & Anglin, M. D. (2001). Addiction careers and criminal specialization. Crime &
Delinquency, 47, 196-220.

Farrington, D. (1990). Implications of criminal career research for the prevention of offending. Journal
of Adolescence, 13, 93-113.

Fraser, S., & Moore, D. (2008). Dazzled by unity? Order and chaos in public discourse on illicit drug use.
Social Science and Medicine, 66, 740-752.

Gossop, M., Trakada, K., Stewart, D., & Witton, J. (2005). Reductions in criminal convictions after
addiction treatment: 5-year follow-up. Drug and Alcohol Dependence, 79, 295-302.

Hando, J., Darke, S., O’Brien, S., Maher, L., & Hall, W. (1998). The development of an early warning
system to detect trends in illicit drug use in Australia: The Illicit Drug Reporting System. Addiction
Research, 6, 97-113.

Hanlon, T. E., Nurco, D. N., Kinlock, T. W., & Duszynski, K. R. (1990). Trends in criminal activity and drug
use over an addiction career. American Journal of Drug and Alcohol Abuse, 16, 223—-238.

Harvey, E., Shakeshaft, A., Hetherington, K., Sannibale, C., & Mattick, R. P. (2007). The efficacy of
diversion and aftercare strategies for adult drug-involved offenders: A summary and meth- odological
review of the outcome literature. Drug and Alcohol Review, 26, 379—-387.

Hayhurst, K., Jones, A., Millar, T., Pierce, M., Davies, L., Weston, S., & Donmall, M. (2013). Drug spend
and acquisitive offending by substance misusers. Drug and Alcohol Dependence, 130, 24-29.

Hirschi, T., & Gottfredson, M. (1983). Age and the explanation of crime.

American Journal of Sociology, 89, 552-584.

Hoaken, P. N., & Stewart, S. H. (2003). Drugs of abuse and the elicitation of human aggressive behavior.
Addictive Behaviors, 28, 1533-1554.

Holland, S., Pointon, K., & Ross, S. (2007). Who Returns to Prison? Patterns of Recidivism Among
Prisoners released from Custody in Victoria in 2002—03: Corrections Research Paper Series No.1.
Melbourne: Victorian State Department of Justice.

Horyniak, D., Dietze, P., Degenhardt, L., Higgs, P., Mcllwraith, F., Alati, R., Bruno, R., Lenton, S., & Burns,
L. (2013). The relationship between age and risky injecting behaviours among a sample of Australian
people who inject drugs. Drug and Alcohol Dependence, 132, 541-546.

Hughes, C., & Ritter, A. (2008). DPMP Monograph No. 16: A Summary of Diversion Programs for Drug
and Drug-related Offenders in Australia. DPMP Monograph Series. Sydney: National Drug and Alcohol
Research Centre.

Iversen, J., Topp, L., & Maher, L. (2011). Australian NSP Survey: Prevalence of HIV, HCV and Injecting
and Sexual Behaviour among Needle and Syringe Program Attendees — National Data Report 1995—
2010. Sydney: The Kirby Institute for Infection and Immunity in Society, University of New South
Wales.

Kerr, T., Small, W., Johnston, C., Li, K., Montaner, J. S., & Wood, E. (2008). Characteristics of injection
drug users who participate in drug dealing: Implications for drug policy. Journal of Psychoactive Drugs,
40, 147-152.

Kinlock, T. W., O’Grady, K. E., & Hanlon, T. (2003). Prediction of the criminal activity of incarcerated
drug-abusing offenders. Journal of Drug Issues, 33, 897-920.

Kinner, S. (2006). The Post-Release Experience of Prisoners in Queensland: Trends and Issues in Crime
and Criminal Justice No.325. Canberra: Australian Institute of Criminology.

Kinner, S. A., & Degenhardt, L. (2008). Crystal methamphetamine smoking among regular ecstasy
users in Australia: Increases in use and associations with harm. Drug and Alcohol Review, 27, 292-300.
Kinner, S. A., George, J., Campbell, G., & Degenhardt, L. (2009). Crime, drugs and distress: Patterns of
drug use and harm among criminally involved injecting drug users in Australia. Australian and
New Zealand Journal of Public Health, 33, 223-227.

Kinner, S. A., Jenkinson, R., Gouillou, M., & Milloy, M. J. (2012). High- risk drug-use practices among a
large sample of Australian prisoners. Drug and Alcohol Dependence, 126, 156—-160.



Horyniak D, Dietze P, Degenhardt L, Agius P, Higgs P, Bruno R, Alati R, Burns L. accepted version Age-related differences in
patterns of criminal activity among a large sample of polydrug injectors in Australia. Journal of Substance Use

Klee, H., & Morris, J. (1994). Crime and drug misuse: Economic and psychological aspects of the
criminal activities of heroinand amphetamine injectors. Addiction Research & Theory, 1,
377-386.

Kral, A. H., Lorvick, J., & Edlin, B. R. (2000). Sex- and drug-related risk among populations of younger
and older injection drug users in adjacent neighborhoods in San Francisco. Journal of Acquired Immune
Deficiency Syndromes, 24, 162-167.

Loxley, W. (2009). Interventions for Illicit Drug Users within the Criminal Justice System: A Review of
some Programmes in Australia, the United Kingdom and the United States Preventing Harmful
Substance Use. Chichester, England: John Wiley & Sons.

Lundholm, L., Haggard, U., Moller, J., Hallgvist, J., & Thiblin, I. (2013). The triggering effect of alcohol
and illicit drugs on violent crime in a remand prison population: A case crossover study. Drug and
Alcohol Dependence, 129, 110-115.

Makkai, T. (2001). Patterns of recent drug use among a sample of Australian detainees. Addiction, 96,
1799-1808.

Mattick, R., Breen, C., Kimber, J., & Davoli, M. (2009). Methadone maintenance therapy versus no
opioid replacement therapy for opioid dependence. Cochrane Database of Systematic Reviews, (3),
Art.No.: CD002209.

McBride, D., & McCoy, C. (1993). The drugs-crime relationship: An analytical framework. The Prison
Journal, 73, 257-278.

McKetin, R., Kelly, E., & Mclaren, J. (2006). The relationship between crystalline methamphetamine
use and methamphetamine dependence. Drug and Alcohol Dependence, 85, 198—204.

Merrall, E. L., Kariminia, A., Binswanger, I. A., Hobbs, M. S., Farrell, M., Marsden, J., Hutchinson, S. J., &
Bird, S. M. (2010).Meta-analysis of drug-related deaths soon after release from prison.

Addiction, 105, 1545-1554.

Miller, C. L., Strathdee, S. A., Li, K., Kerr, T., & Wood, E. (2007). A longitudinal investigation into excess
risk for blood-borne infection among young injection drug users. American Journal of Drug and Alcohol
Abuse, 33, 527-536.

Milloy, M. J., Kerr, T., Buxton, J., Montaner, J., & Wood, E. (2009). Methamphetamine use and rates of
incarceration among street- involved youth in a Canadian setting: A cross-sectional analysis. Substance
Abuse Treatment, Prevention and Policy, 4, 17. doi:10.1186/1747-97X-4-17.

Passey, M., Bolitho, J., Scantleton, J., & Flaherty, B. (2007). The Magistrates Early Referral Into
Treatment (MERIT) Pilot Program: Court outcomes and recidivism. Australian & New Zealand Journal of
Criminology, 40, 199-217.

Payne, J., & Gaffney, A. (2012). How much Crime is Drug or Alcohol Related? Self-Reported Attributions
of Police Detainees Trends and Issues in Crime and Criminal Justice No. 439. Canberra: Australian
Institute of Criminology.

Payne, J., Kwiatkowski, M., & Wundersitz, J. (2008). Police Drug Diversion: A Study of Criminal
Offending Outcomes. AIC Reports Research and Public Policy Series No. 97. Canberra: Australian
Institute of Criminology.

Sampson, R. J., & Laub, J. H. (2003). Life-course desisters? Trajectories of crime among delinquent boys
followed up to age 70. Criminology, 41, 555-592.

Scottish Government Social Research. (2011). 2010/11 Scottish Crime and Justice Survey: Main
Findings. Edinburgh: Scottish Government Social Research.

Seddon, T. (2000). Explaining the drug—crime link: Theoretical, policy and research issues. Journal of
Social Policy, 29, 95-107.

Stafford, J., & Burns, L. (2011). Australian Drug Trends 2010: Findings from the lllicit Drug Reporting
System (IDRS). Australian Drug Trends Series No. 55. Sydney: National Drug and Alcohol Research
Centre, University of New South Wales.



Horyniak D, Dietze P, Degenhardt L, Agius P, Higgs P, Bruno R, Alati R, Burns L. accepted version Age-related differences in
patterns of criminal activity among a large sample of polydrug injectors in Australia. Journal of Substance Use

Stafford, J., & Burns, L. (2013). Australian Drug Trends 2012: Findings from the lllicit Drug Reporting
System (IDRS). Australian Drug Trends Series No. 91. Sydney: National Drug and Alcohol Research
Centre, University of New South Wales.

Sweeney, J., & Payne, J. (2012). Drug Use Monitoring in Australia: 2009-10 Report on Drug Use among
Police Detainees AIC Reports: Monitoring Reports 17. Canberra: Australian Institute of Criminology.
Teesson, M., Mills, K., Ross, J., Darke, S., Williamson, A., & Havard, A. (2008). The impact of
treatment on 3 years’ outcome for heroin dependence: Findings from the Australian Treatment
Outcome Study

(ATOS). Addiction, 103, 80-88.

van der Geest, V., Blokland, A., & Bijleveld, C. (2009). Delinquent development in a sample of high-risk
youth: Shape, content, and predictors of delinquent trajectories from age 12 to 32. Journal of Research
in Crime and Delinquency, 46, 111-143.

Werb, D., Kerr, T., Li, K., Montaner, J., & Wood, E. (2008). Risks surrounding drug trade involvement
among street-involved youth. [Erratum appears in Am J Drug Alcohol Abuse. 2009;35(2):115].
American Journal of Drug and Alcohol Abuse, 34, 810-820.

White, H., & Gorman, D. M. (2000). Dynamics of the drug-crime relationship. In G. Lafree (Ed.), Criminal
Justice 2000. Volume 1 — The Nature of Crime: Continuity and Change (pp. 151-218). Washington, DC:
National Institute of Justice.

Wundersitz, J. (2007). Criminal Justice Responses to Drug and drug-related Offending: Are they
Working? Technical and Background Paper No. 25. Canberra, Australia: Australian Institute of
Criminology.

Zhang, J., & Yu, K. F. (1998). What’s the relative risk? A method of correcting the odds ratio in cohort
studies of common outcomes. Journal of the American Medical Association, 280, 1690-1691.

Zou, G. (2004). A modified poisson regression approach to prospective studies with binary data.
American Journal of Epidemiology, 159, 702—-706.



