1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

NATIG,

o
HE

s sy,
Y

10

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
Drug Alcohol Depend. 2012 November 1; 126(1-2): 7-12. doi:10.1016/j.drugalcdep.2012.03.010.

Increases in the availability of prescribed opioids in a Canadian
setting

B. Nosyk?!, B.D.L. Marshalll2, B. Fischer34, J.5.G. Montaner!, E. Wood®>, and T. Kerrl®

1British Columbia Centre for Excellence in HIV/AIDS, St. Paul's Hospital, 608-1081 Burrard
Street, Vancouver, BC, CANADA, V6Z 1Y6

2Department of Epidemiology, Columbia University Mailman School of Public Health, 722 W 168t
Street, New York, NY, USA, 10032-3727

SFaculty of Health Sciences, Simon Fraser University, 8888 University Drive, Burnaby, British
Columbia, Canada, V5A 1S6

4Centre for Addictions and Mental Health, 33 Russell St., Toronto, Ontario, Canada M5S 2S1

SDepartment of Medicine, University of British Columbia, St. Paul's Hospital, 608-1081 Burrard
Street, Vancouver, BC, CANADA, V6Z 1Y6

Abstract

Background—The nonmedical use of prescribed opioids (POs) has increased across North
America over the past decade. Our objective was to identify changes in the availability of POs and
other illicit drugs among drug users in a Canadian setting.

Methods—Information on the availability of illicit drugs was collected in standardized
interviews from a large observational research program involving illicit drug users in Vancouver,
British Columbia from 2006-2010. The primary outcome was the perceived availability of a set of
six POs (aspirin/foxycodone, hydromorphone, oxycodone, morphine, acetaminophen/codeine and
methadone) among individuals reporting ever using POs. Availability was measured in three
levels: not available, delayed availability (available =10min.), and immediate availability
(available <10min.). Multivariate ordinal logistic regression models were executed to estimate the
trend in PO availability, controlling for individual characteristics hypothesized to influence
availability.

Results—1,871 individuals were followed during the study period (2006-2010), including
583(31.2%) women. The availability of POs increased over time, regardless of changes in the
characteristics of cohort entrants. These increases were observed while the availability of
traditional drugs of abuse (e.g., heroin and cocaine) remained constant. The adjusted odds of
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delayed availability vs. unavailability were between 34% (hydromorphone) and 71%
(acetaminophen/codeine) greater in each calendar year.

Discussion—The availability of POs among drug users in a Canadian setting increased
markedly over a relatively short timeframe, despite persistent and high availability of heroin and
cocaine. Further study is required to determine the context of use of POs, associated harms, as
well as policy responses to increasing availability.
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1.0 Introduction

Whereas the 1980s and 1990s bore witness to epidemics of crack cocaine and heroin use in
many inner city areas, the nonmedical use of prescribed opioids (POs) is emerging as an
increasing concern. Rising rates of use have been documented in the US, most notably
among youth and young adults. Among high school seniors, Hydrocodone abuse was second
only to marijuana abuse (Volkow and McLellan, 2011). A 7-fold increase in drug treatment
admissions involving opioids other than heroin was observed between 1998 and 2009.
(SAMHSA TEDS Database, 2011). Emergency department visits involving non-medical use
of prescription drugs increased to a greater extent than other illicit drugs, with Oxycodone
(175,949 in 2009; a 242.2% increase from 2004) and Hydrocodone (104,490 in 2009; a
124.5% increase from 2004) among the highest increases. Finally prescribed opioid-related
overdose deaths increased from 2000 in 1999 to 14,800 in 2008. (Centers for Disease
Control and Prevention, 2011). Opioid overdose is now the second leading cause of
unintentional death in the United States, second only to motor vehicle accidents (National
Centre for Injury Prevention and Control, 2010), which prompted the Centers for Disease
Control and Prevention to label PO overdose as a national epidemic (Centers for Disease
Control and Prevention, 2011).

There is accumulating evidence of similar trends in use in Canadian settings. An early study
conducted in Vancouver identified a range of prescription medications available for illicit
sale, including POs such as acetaminophen/codeine, aspirin/oxycodone, meperidine,
hydromorphone, morphine, and Anileridine (no longer manufactured in North America;
Sajan, 1998). In a 2004 report on a cohort of methadone maintenance treatment (MMT)
patients in Ontario, Brands et al. (2004) reported that 83% of all patients had been using
POs, with or without heroin, upon admission. The OPICAN study, conducted in five
Canadian cities, revealed that nonmedical use of POs was far more prevalent than the use of
heroin in every setting except Vancouver and Montreal (Fischer et al., 2005). From 2002 to
2005, a relative increase of 24% was observed in the proportion of the street drug using
population who used non-medical POs only (Popova et al., 2009). Recent studies have
described increases in the amounts of opioids prescribed across Canada (Fischer et al.,
2011), increasing opioid utilization among recipients of social assistance in Ontario (Gomes,
2011a) and street users in Montreal (Bruneau et al., 2012; Roy et al., 2011), a strong
independent relationship between PO dose and opioid-related mortality (Gomes, 2011b),
high variation in opioid prescribing among Ontario physicians (Dhalla, 2011) and high rates
of non-methadone opioid use among clients in methadone maintenance treatment in Ontario
(Kurdyak et al., 2011).

Despite this rapidly growing literature documenting problematic PO use in North America,
few studies have endeavored to ascertain temporal trends in street-level availability of POs
and other illicit drugs (e.g., cocaine and heroin). Our objective, therefore, was to examine
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the availability of prescribed opioids and other illicit drugs among street users in VVancouver,
British Columbia between 2006 and 2010.

2.0 Methods
2.1 Study design

Data for this analysis were derived from the baseline assessments of a series of ongoing
open prospective cohort studies involving illicit drug users, including the At-Risk Youth
Study (ARYS), the AIDS Care Cohort to evaluate Exposure to Survival Services
(ACCESS), and the Vancouver Injection Drug Users Study (VIDUS). The VIDUS study
began enroliment in May 1996 and recruits individuals through word of mouth, street out-
reach, and referrals. Recently, the original VIDUS cohort was divided into two separate
studies: VIDUS now follows HIV-negative participants and its sister study ACCESS follows
HIV-positive drug users based in the Greater VVancouver area (Strathdee et al., 1998; Wood
et al., 2009). The At-Risk Youth Study began in late 2005 and is made up of street-involved
youth who report use of drugs other than or in addition to cannabis and are aged 14 to 26
(Wood et al., 2006).

Sampling and follow-up methodologies have been described in detail previously (Strathdee
etal., 1997; Tyndall et al., 2003; Wood et al., 2006). Specific eligibility criteria were
specified in other articles; however, general eligibility across all three cohorts required age
of at least 14 years, Greater VVancouver region residence, and the provision of informed
consent. At baseline, participants complete an interviewer-administered questionnaire that
elicits information pertaining to sociodemographic characteristics, drug use, treatment
utilization, and HIV risk behaviours. Nurses also assessed participants for various health
conditions, and obtain blood specimens for HIV and Hepatitis C Virus (HCV) serology, and
HIV disease monitoring (e.g., CD4 counts, HIV-1 RNA) where appropriate. Participants
receive $20 CAD for each visit. While combining data from studies with different inclusion
criteria may present some challenges, we note that all studies rely on harmonized
recruitment and data collection tools. These studies have been approved by the University of
British Columbia/Providence Health Care Research Ethics Board.

2.2 Participants and measures

Questions assessing the availability of illicit drugs were first added to the baseline study
instrument for the ARYS, ACCESS and VIDUS cohort studies in late 2005. All participants
who completed the baseline interview after this date were eligible for inclusion. The study
period was defined as the five-year interval ending in December 31st, 2010. The availability
of a set of 12 substances (crack cocaine, heroin, powder cocaine, crystal methamphetamine,
marijuana, aspirin/oxycodone, hydromorphone, oxycodone, morphine, acetaminophen/
codeine and methadone), acquired illicitly, were assessed at five levels: (1) score within 10
minutes; (2) score within 90 minutes; (3) score within a day; (4) score in more than a day;
(5) could not score this drug.

We assessed changes in the availability of these drugs over the study period, with
availability being an aspect of supply, rather than demandfor the substances in question.
Given that individual characteristics could influence access to a given illicit drug, and these
factors may have changed among cohort entrants over the study period, we controlled for
these factors by estimating the independent effect of calendar year on the availability of
illicit drugs among cohort entrants. Further, respondents were asked to provide assessments
of availability regardless of whether they had ever used the substance. We included
assessments on availability from individuals who reported having used the substance in
question.
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We hypothesized that a number of factors were potentially associated with availability.
Aside from age and gender, we hypothesized unstable housing (defined as living in a single
occupancy room hotel, a treatment or recovery house, jail, shelter or hostel, or having no
fixed address for the last six months), daily use of POs, drug dealing involvement, sex work
involvement, and geographic proximity to Vancouver’s Downtown Eastside (DTES) would
each influence how quickly an individual may access illicit drugs. Housing instability may
be indicative of greater mobility and therefore irregular contacts with suppliers, while daily
use and dealing status are clearly indicative of stronger contact with a given drug supply
chain. Involvement in sex work, potentially in exchange for illicit drugs, may also increase
the ease of availability of illicit drugs. Vancouver’s DTES is the most impoverished
neighborhood in Canada, and home to a high concentration of illicit drug use (Wood and
Kerr, 2006), and therefore proximity to this area may predict easier access to drugs. For the
latter, we considered several related variables, including current DTES residence, any DTES
residence in the past 6 months, regular visits to the DTES and indication of purchasing illicit
drugs in the DTES, and selected the covariate that provided the best model fit, using
Akaike’s and Bayes’ information criteria, and the largest effect size. Unless otherwise
indicated, variables refer to behaviours or activities in the past six months from the date of
the baseline interview. In addition, we included cohort indicators, given that the assessments
were drawn from three separate cohort studies with different aims and target populations.

2.3 Statistical Analysis

As a first step, we plotted univariate trends in the availability of each drug assessed in
baseline data from participants entering the cohorts in different years. We then constructed
ordinal logistic regression models to determine the odds of delayed and immediate
availability, controlling for other factors. The proportional odds assumption was tested using
the Score test. Given low levels of responses for availability in <90minutes, <1 day and >1
day, we combined these categories, thus providing us with a three-level, ordered outcome
variable: not available; delayed availability (available in =10 minutes) and immediate
availability (available in <10 minutes). We proceed with this terminology from this point
onward. Regression models for the availability of each substance were constructed with
manual stepwise elimination. For dichotomous variables, adjusted odds ratios are interpreted
as the increase/decrease in the odds of the higher availability category for a 1-unit increase
in the covariate (in comparison to the stated reference group). All analyses were executed
using SAS version 9.2.

3.0 Results

3.1 Summary statistics

Summary statistics on the covariates included in the analysis are provided in Table 1. A total
of 1871 individuals were recruited into the ARYS [N = 712 (38.1%)], ACCESS [N =536
(28.7%)] and VIDUS [N = 623 (33.3%)] cohorts during the study period; 31% were female
and 37% were 25 or under (median age: 33.7; interquartile range: 22.7, 44.3). The majority
of individuals reported living in unstable housing (52%), 37.8% reported dealing drugs and
8.3% reported being engaged in sex work in the past 6 months. Past use of each of the major
classes of substances was high; 66.3% the cohort reported ever having used POs in the past.
Finally, in each calendar year, between 123 (6.6%) in 2010 and 643 (34.4% in 2006
individuals entered the study and completed baseline questionnaire packages.

3.2 Univariate trends in availability

Trends in the immediate availability of the illicit drugs assessed are plotted in Figure 1.
While the immediate availability of heroin, crack cocaine, powder cocaine, crystal
methamphetamine and marijuana were high and remained constant throughout the study
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period (Figure 1), the immediate availability of POs all increased between 2006 and 2010.
Increases in the immediate availability of aspirin/oxycodone and hydromorphone were the
most pronounced, increasing by 26.7% and 19.8%, respectively, for these substances during
the study period. Immediate availability of aspirin/oxycodone increased from 11.2% in 2006
to 37.9% in 2010; hydromorphone increased from 21.6% to 41.4%, and acetaminophen/
codeine from 17.2% to 39.7%. During this same period, the proportions of individuals
reporting that the set of POs were not available dropped 10-20%, most notably in 2007
(Figure 2).

3.3 Multivariate analysis

Results of the multivariate analysis are provided in Table 2. As the score test indicated odds
ratios were not proportional between the levels of availability, we fitted separate logistic
regression models assessing the odds of delayed availability vs. unavailable and immediate
availability vs. delayed availability. Controlling for other covariates, the odds of delayed
availability was between 34.0% (hydromorphone) and 71.0% (acetaminophen/codeine)
greater in each given calendar year, compared to being unavailable. Drug dealing status was
significantly associated with ease of availability for each of the substances assessed, while
daily use was associated with higher odds of immediate availability (compared to delayed
availability) of all but acetaminophen/codeine and methadone. Morphine, oxycodone and
acetaminophen/codeine were generally more immediately available to older individuals,
particularly those over 45, while female gender, unstable housing and engagement in sex
work and buying drugs in the DTES were not associated with availability when adjusting for
other factors. Similarly constructed regression models were estimated for each of the other
substances presented in Figure 1 - no significant trends in changes in availability were found
(data not shown).

4.0 Discussion

Among illicit drug users in Vancouver, Canada, the immediate availability of POs increased
significantly from 2006 to 2010. These increases persisted after adjustment for changes in
the characteristics of individuals entering the cohorts under study. Our finding suggesting
increased presence of POs within illicit drug markets is consistent with a diverse set of
studies undertaken in North America indicating rising PO use (Volkow and McLellan, 2011;
Fischer et al., 2005; Popova et al., 2009; Rosenblum, 2011). However, to our knowledge,
this is the first study to document increased availability of POs alongside high and stable
availability of other more traditional drugs of abuse (including heroin).

4.1 Insights into the market for illicit drugs

Like any other market for consumer products, the market for illicit drugs has proliferated
with a greater variety of options available to buyers. One noteworthy finding is the
uninterrupted ease of availability of the more traditional illicit drugs found in Vancouver.
[licit drugs have remained readily available to drug users while policing intensity and
expenditures on enforcement have continued to rise (BC Stats, 2011), and the period under
study has featured several highly-publicized violent conflicts among rival drug gangs,
reportedly due to breaks in upstream supply chains (CTV News Report, 2009). The
durability of the supply and use of illicit drugs in Vancouver was previously demonstrated
during a police crackdown (Wood et al., 2004) and following a large seizure of heroin in the
port of Vancouver (Wood et al., 2003). However, in 2001, the effects of an alleged heroin
drought was observed in Vancouver and in other settings served by producers within Golden
Triangle region, and within Vancouver the drought was associated with short-term decreases
in three independent markers of heroin use (Wood et al., 2006). The reasons for this drought
have been debated: several commentators believe these changes in heroin use to be a result
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of upstream interruptions in production (Wood et al., 2006). Although high levels of heroin
use were quickly restored (Marshall et al., 2011), the increases in PO availability alongside
persistent availability of heroin could reflect fluctuating purity of heroin and corresponding
increases in demand for POs.

The supply of traditional drugs of abuse is understood to be maintained through adjustments
in drug purity - interruptions in the supply chain result in lower-purity product distributed at
the retail level (Caulkins, 2006). POs, however, represent an interesting contrast, as they are
manufactured by pharmaceutical companies, prescribed by physicians, dispensed from local
pharmacies, and have a composition that cannot be easily altered. These characteristics
suggest the supply of POs may be more effectively controlled, particularly if the finding that
PO users obtain the drugs directly or indirectly through regular pharmacy dispensation
(Volkow et al., 2009), is universally true. However, this claim remains to be verified in
settings involving long-term or polysubstance users in Canada and elsewhere, and ongoing
reports of pharmacy break-ins, prompting policy response in British Columbia (BC College
of Pharmacists, 2011) suggest that regulatory changes at the prescribing and dispensation
level may not fully address this problem.

4.2 Implications for medical care

In light of the presumed supply of non-medically used POs through the medical system, a
number of recommendations to control the diversion of POs have been proposed, including:
enhanced clinical teaching and training practices; standardized screening procedures and
best practice guidelines for managing patients with chronic non-cancer pain; indications for
when and how long to prescribe opioid analgesics; indications for when short vs. long acting
opioids should be prescribed; appropriate use of urine screening procedures to manage risk
of diversion, abuse and addiction; the use of patient contracts; state prescription drug
monitoring programs to reduce doctor shopping; as well as continuation and discontinuation
criteria (Chou et al., 2009). These types of considerations by Canadian provincial Colleges
of Physicians are clearly in need. Response to these matters has also come from drug
companies; the US Food and Drug Administration recently approved a new formulation of
oxycodone designed to discourage misuse and abuse (Food and Drug Administration, 2010).

Our results indicating the increasing ease of availability of diverted methadone is somewhat
concerning, as the potential backlash from this finding may trigger a policy response that
would affect availability to those who require it. While each of the other opioids covered in
this analysis are prescribed for the management of pain, methadone has been effectively
used to treat opioid dependence for over 40 years (Kreek et al., 2010). While it was not
possible to assess whether methadone was diverted from prescriptions with indications for
pain or opioid dependence, evidence of methadone diversion can compromise both the
availability of methadone treatment, as well as the quality of care provided to clients
engaged in substitution treatment. Policies on take-home doses of methadone treatment in
BC (currently not recommended beyond 7 days) were formulated primarily to minimize the
public health risks related to methadone diversion (Ruel and Hickey, 1993). However, take-
home doses may allow stabilized patients greater freedom in attending to family life,
employment or other productive endeavors. In British Columbia, take-home doses are more
often prescribed in rural areas (Nosyk et al., 2010), and may be a necessary component in
the reintegration of clients into society, as co-payments are required once an individual gains
employment. Studies conducted in the United States have demonstrated success with long
take-home doses (up to 1 month) in stabilized, responsive patients (Salsitz et al., 2000;
Harris et al., 2006). Evidence on the public safety issues regarding take-home doses should
be balanced against evidence that supports its effectiveness.
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4.3 Contexts of street use of prescribed opioids

While we’ve described and discussed the increasing supply of prescribed opioids, the
demand, and context of use of these substances requires closer consideration. Davis and
Johnson (2008) provided a more nuanced perspective on the matter in an ethnographic
analysis of 586 street drug users in New York City. This study revealed that subjects in this
study were classified according to whether they diverted POs or used POs to relieve pain or
withdrawal rather than for euphoria. PO diversion was associated with frequency of PO use,
whether POs were obtained from doctors/pharmacies or from drug dealers and family
members. Policy and programmatic responses should acknowledge that POs may be used as
a primary drug of abuse, as a temporary solution to opioid withdrawal, or as genuine pain
relief. Greater insight into the contexts of street use in Vancouver and elsewhere in Canada
are thus clearly needed to inform policy and programmatic responses.

4.4 Limitations

Our analysis is not without limitations. Primarily, the extent to which the results are
generalizable to the drug using population in British Columbia is uncertain, as the cohorts
under study were not explicitly sampled randomly from the population of drug users in
Vancouver, BC. Further, while we’ve attempted to control for the potentially changing mix
of participants entering the cohorts during the study period, given the observational nature of
this study, there is always a possibility that there may be residual confounding that may
either increase, or decrease, the true magnitude in change of availability of each of the drugs
assessed. The consistency of our findings with other studies of diverse designs and
populations under study however support the direction of our findings. As well, we were
unable to assess fluctuations in drug purity, which may in part explain the trends observed
herein. Future studies should seek to assess a range of questions regarding the determinants
of the demand and supply of POs, including whether changing heroin purity affects the
availability and use of POs.

The availability of POs among the study population increased markedly over a relatively
short timeframe. This increase occurred despite the high and stable availability of other,
more traditionally used illicit drugs, including heroin. Further study is required to determine
the context of use of POs and, subsequently, appropriate policy and programmatic
responses.
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Figure 1. Percentage of ever-users of each drug indicating immediate availability *
* Immediately available = available within 10 minutes. Data are derived from baseline
interviews of participants entering the cohorts each year.
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Table 1

Descriptive characteristics of illicit drug users (N=1871)

Covariate N (%)
Female gender 583 (31.2)
Age: < 25 695 (37.2)
25-35 278 (14.9)
35-45 466 (24.9)
> 45 432 (23.1)
Drug dealing 703 (37.8)
Sex work 155 (8.3)
Unstable housing 969 (52.0)
Current DTES residence 812 (43.4)
DTES residence ™ 650 (34.7)
Regular DTES visits * 448 (23.9)
Purchased drugs in DTES ™ 1263 (67.5)
VIDUS Cohort 623 (33.3)
ACCESS Cohort 536 (28.7)
ARYS cohort 712 (38.1)
Year of cohort entry: 2006 643 (34.4)
2007 329 (17.6)
2008 286 (15.3)
2009 465 (24.9)
2010 123 (6.6)

Self-reported ever use in lifetime: Heroin 1374 (73.8)

Crack cocaine 1042 (55.9)
Powder cocaine 1653 (88.7)
Crystal methamphetamine 1000 (53.7)
Prescribed opioids (PO) 1235 (66.3)

DTES: Downtown Eastside.

*
refers to activities in the past six months.
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