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Abstract

Background—It is unclear whether the normative sequence of drug use initiation, beginning with
tobacco and alcohol, progressing to cannabis and then other illicit drugs, is due to causal effects of
specific earlier drug use promoting progression, or to influences of other variables such as drug
availability and attitudes. One way to investigate this is to see whether risk of later drug use in the
sequence, conditional on use of drugs earlier in the sequence, changes according to time-space
variation in use prevalence. We compared patterns and order of initiation of alcohol, tobacco,
cannabis, and other illicit drug use across 17 countries with a wide range of drug use prevalence.

Method—Analyses used data from World Health Organization (WHO) World Mental Health
(WMH) Surveys, a series of parallel community epidemiological surveys using the same instruments
and field procedures carried out in 17 countries throughout the world.

Results—Initiation of “gateway” substances (i.e. alcohol, tobacco and cannabis) was differentially
associated with subsequent onset of other illicit drug use based on background prevalence of gateway
substance use. Cross-country differences in substance use prevalence also corresponded to
differences in the likelihood of individuals reporting a non- normative sequence of substance
initiation.

Conclusion—These results suggest the “gateway” pattern at least partially reflects unmeasured
common causes rather than causal effects of specific drugs on subsequent use of others. This implies
that successful efforts to prevent use of specific “gateway” drugs may not in themselves lead to major
reductions in the use of later drugs.

Keywords
tobacco; alcohol; illicit drugs; gateway; WHO World Mental Health Surveys

1.0 Introduction

Community epidemiological research, concentrated in North America and Oceania, has
documented a common sequence of drug use initiation that begins with tobacco and alcohol
use, followed by cannabis and then other illicit drugs. This pattern was originally described as
the “gateway pattern”, with use of an earlier drug in this sequence predicting progression to
use of later ones (e.g. cannabis and other drugs) (Grau et al., 2007; Kandel et al., 1986a; Kandel
and Faust, 1975; Kandel, 1984; Kandel et al., 1986; Kandel et al., 1992; van Ours, 2003;
Yamaguchi and Kandel, 1984).

Some commentators have argued that the gateway pattern is due to a causal effect of earlier
substance use on use of later substances (Fergusson et al., 2006b; Rebellon and VVan Gundy,
2006). A variety of pathways have been proposed, some more reductionist than others. One
suggestion for a gateway effect of cannabis use on subsequent opioid use, for example, is that
cannabis alters the opioid system in the brain, leading to a change in hedonic processing that
promotes subsequent opioid use (Ellgren et al., 2007). If true, such causal effects of earlier
substances in the gateway sequence on subsequent use of later substances would suggest that
efforts to prevent use of specific earlier drugs might help reduce initiation of the later ones.
However, the gateway pattern observed in epidemiological data is also consistent with the
existence of one or more unmeasured common causes, such as a risk-taking predisposition and
latent propensity to use drugs as just one of a range of risk behaviours, rather than a causal
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effect of earlier gateway drugs (Morral et al., 2002). If common causes account for the gateway
pattern, then we would not expect prevention of use of specific earlier drugs in the sequence
to cause a reduction in use of later substances. Debate about these possibilities continues
(Fergusson et al., 2006a; Hall, 2006; Morral et al., 2002; Schenk, 2002).

One approach to investigating this issue that has not been pursued in the past is to examine
data on time-space variation in use of drugs earlier and later in the gateway sequence. An
analogous approach was presented by Weiss et al. (1988) in their evaluation of cocaine use
among hospitalised drug users: cocaine use was strongly related to mood disorder in cohorts
studied in 1980-82, but when cocaine use was more common (1982-86) the association between
mood disorder and cocaine was reduced. Similarly, the association between nicotine
dependence and psychiatric disorders has become stronger in more recent US cohorts as
smoking has become less common; a pattern that is thought to be related to changes in social
norms, such that nicotine dependence is a more powerful marker of “deviance” now than when
smoking was much more normative in the past (Breslau, 2004). These studies suggest that the
association between cocaine and tobacco use and mood disorders may not be a simple causal
one; and perhaps that the prevalence of drug use might impact upon associations with other
variables. Conversely, if associations between the use of a drug and other outcomes (such as
psychiatric disorders or other drug use) were causal, we would expect changes in prevalence
of one drug to have no impact on associations with later outcomes (e.g. cannabis use would
remain similarly associated with other illicit drug use, but there would be lower levels of those
later outcomes).

The Weiss et al. analysis is compelling: it could be taken to suggest that the pharmacological
effects of cocaine were less important in predicting adverse outcomes than sociocultural
meanings of use (i.e., a shift from being a rarely used drug, perhaps perceived as dangerous,
with those using it high risk-takers; to later use by a considerably larger proportion of the
population). This implies that some external (sociocultural) factors influenced changes in
prevalence of use, with the difference in prevalence due to reasons that would not be expected
to influence the outcomes under study (other than through exposure to cocaine).

This assumption is formalised in the econometric method of instrumental variables analysis,
in which a causal determinant of a putative risk factor is found, which can be assumed not to
have any direct causal effect on an outcome other than through the risk factor (Pearl, 2000).
When such an instrument is found, it can be used to estimate the magnitude of the causal effect
of the risk factor on the outcome in such a way as to separate out any bias due to reciprocal
causation or unmeasured common causes. The classic case in economics was the use of
information about forest fires in Northwest USA, and railroad strikes, to influence the price of
lumber, which in turn influenced the number of new housing starts. This allowed the effects
of economic stimulation on interest rates to be estimated, independent of the effects of the
interest rate on economic stimulation (Angrist & Krueger, 2001).

Assuming that time-space variation in the prevalence of drug use results at least in part from
instrumental variables, we can study the extent to which variation in use of early “gateway”
drugs predicts subsequent change in use of later drugs in the gateway sequence. We know, for
example, that US tobacco use dropped dramatically in the 1990s, due to a combination of public
education campaigns and aggressive taxation policy, influences that would not be expected to
have any direct effect on use of cannabis or other illicit drugs other than through the effect of
reducing tobacco use. Was this reduction in tobacco use accompanied by the reduction in use
of illicit drugs that would be predicted by the gateway theory? We are unaware of any direct
analysis of epidemiological data aimed at answering that question.
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We present this type of analysis here. Rather than focus on a single country in a single time
period though, we present cross-national comparisons, combining information about between-
country differences with information about within-country through-time variation, to examine
broad patterns of association. No attempt is made to measure explicit instrumental variables.
Instead, we work on the implicit assumption that the time-space variation in prevalence of
earlier so-called gateway drugs (alcohol, tobacco and cannabis) reflects factors that would not
be expected to influence use of later drugs directly. This makes the comparison of time-space
variation useful for making preliminary inferences about the potential effects of interventions
to specifically reduce use of drugs early in the “gateway” sequence upon use of drugs later in
the sequence.

Cross-national data can provide some information on this issue, as the prevalence of licit and
illicit drug use varies dramatically across countries and cultures. If the “gateway sequence”
was consistent across diverse countries, this would provide support for a more strongly causal
interpretation of the sequence. Alternatively, if there was variation in both levels and
associations across countries, this would support the putative influence of other variables on
the association. Some limited data exist on this issue. Specifically, two studies in New Zealand
(Wells and McGee, 2008) and the United States (Degenhardt et al., 2009) found that violations
of the normative order of substance initiation, although uncommon, were more common among
more recent cohorts, who also had a higher prevalence of drug use. They also found that
“violating” this sequence was not associated with increased dependence risk. Rather, it was
prior cumulative exposure to total drugs, and an earlier onset of initiation, that were significant
predictors of transition to dependence. These results argue against the hypothesis that use of
specific “gateway” drugs has a causal effect on subsequent initiation of use of later ones.

It would be useful to extend these results to a larger set of countries with a wider range of
variation in drug use to consider the consistency of the order of initiation of drug use, and
observe whether associations between use of one drug and initiation of another are consistently
observed. The current paper presents the results of such an extension using the World Health
Organization (WHQO) World Mental Health (WMH) Surveys, a series of parallel community
epidemiological surveys using the same instruments and field procedures that were carried out
in 17 countries throughout the world. The aims of this study are to:

1. examine the prevalence of drug use by age 29 years across age cohort and country;

2. consider if differences in prevalence are associated with differences in associations
with drug use later in the “gateway” sequence;

3. examine whether violations of the “gateway* sequence vary according to age cohort
and country differences in prevalence of drug use earlier in the sequence;

4. examine whether the specific order of initiation of drug use predicts later development
of drug dependence.

WMH surveys were carried out in seven countries classified by the World Bank (World Bank,
2003) as developing (Colombia, Lebanon, Mexico, Nigeria, Peoples’ Republic of China, South
Africa, Ukraine) and ten classified as developed (Belgium, France, Germany, Italy, Japan,
Israel, Netherlands, New Zealand, Spain, and United States of America). The total sample size
was 85,088, with individual country sample sizes ranging from 2372 (the Netherlands) to
12,992 (New Zealand). The weighted average response rate across countries was 69.9%, with
country-specific response rates ranging from 45.9% (France) to 87.7% (Colombia). All surveys
were based on probability household samples of adults that were either representative of
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particular regions of the country (in China, Colombia, Japan, and Mexico) or nationally
representative (other countries). Table 1 presents sample characteristics for the WMHS.

All interviews were conducted face-to-face by trained lay interviewers. Each interview had
two parts. All respondents completed Part I, which contained core mental disorders, while all
Part | respondents who met criteria for any core mental disorder plus a probability sub-sample
of approximately 25% of other Part | respondents were administered Part Il. The Part 11
interview assessed correlates, service use, and disorders of secondary interest to the study. The
assessment of substance use patterns was included in Part Il. The Part 1l survey data were
weighted to adjust for the over-sampling of people with mental disorders and for differential
probabilities of selection within households, as well as to match samples to population socio-
demographic distributions, making the weighted Part 11 samples representative of the
populations from which they were selected.

Standardised interviewer-training procedures, WHO translation protocols for all study
materials and quality control procedures for interviewer and data accuracy were consistently
applied across all WMH countries in an effort to ensure cross-national comparability. These
procedures are described in more detail elsewhere (Alonso et al., 2002; Kessler et al., 2004;
Kessler and Ustiin, 2004). Informed consent was obtained before beginning interviews in all
countries. Procedures for obtaining informed consent and protecting human subjects were
approved and monitored for compliance by the Institutional Review Boards of the
organizations coordinating the surveys in each country.

2.2 Measures

Mental and substance disorders were assessed with Version 3.0 of the World Health
Organization (WHQO) Composite International Diagnostic Interview (CIDI) (Kessler and
Ustiin, 2004), a fully structured lay-administered interview designed to generate research
diagnoses of commonly occurring DSM-IV disorders (American Psychiatric Association
[APA], 1994).

Participants were separately asked if they had ever used tobacco, alcohol, cannabis and other
illicit drugs. A report of ever using a drug was followed with questions about age of first use
(“How old were you the very first time you ever smoked even a puff of a cigarette, cigar, or
pipe?”; “How old were you the very first time you ever drank an alcoholic beverage — including
either beer, wine, a wine cooler, or hard liquor?”; How old were you the first time you used
marijuana or hasish?”; “How old were you the first time you used cocaine?”; “How old were
you the first time you used one or more of the drugs on page Y in your reference book such as
heroin, opium, glue, LSD, peyote, or any other drug?”), age-of-onset (AOO) of first regular
use, lifetime occurrence of symptoms of abuse/dependence, and AOO of abuse-dependence.
Exceptions were that AOO of tobacco use, nicotine dependence and drug dependence were
not assessed in Belgium, France, Germany, Italy, the Netherlands, and Spain; AOO of tobacco
use and nicotine dependence were not assessed in Japan and New Zealand; nicotine dependence
was not assessed in Israel and South Africa.

2.2.1 Order of onset and violations of the gateway progression—Different onset
orders, as determined by retrospective age-of-onset reports were evaluated. Violations of the
gateway progression were defined as:

Violation 1: First use of cannabis before both alcohol and tobacco;

Violation 2: First use of other illicit drugs (cocaine, heroin, opium, glue, LSD, peyote, or
any other drug) before alcohol and tobacco;

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.
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Violation 3: First use of other illicit drugs (cocaine, heroin, opium, glue, LSD, peyote, or
any other drug) before cannabis.

For countries that did not assess age of onset of tobacco use, in order to be a violation that
included use of cannabis or other illicit drugs before “both alcohol and tobacco”, respondents
must have reported either never having used tobacco, with a later age of onset of alcohol use;
or never having used both tobacco and alcohol prior to use of illicit drugs.

In order to examine whether a less stringent text of the gateway sequence may have produced
different results, we examined use of cannabis before either alcohol or cannabis use (i.e. before
the use of one of these drugs). Although violations of this sort were more common, the pattern
of findings was similar (Supplementary Tables 1a, 2a, 3)1.

methods

Cumulative prevalence of drug use and gateway violations by age 29 were estimated for each
country and cohort, with standard errors derived using the Taylor series linearisation (TSL)
methods implemented in SUDAAN to adjust for the effects of weighting and clustering on the
precision of estimates. When p-values are reported or indicated, they are from Wald tests
obtained from TSL design-based coefficient variance-covariance matrices (a. = 0.05; two-
tailed). Regression models were then carried out to examine the significance of age cohort
associations (defined by interview age 18-29, 30-44, 45-59, and >60) with drug use and with
each of the three gateway violations within each country.

The associations of the onset of substances earlier in the gateway sequence with the subsequent
first onset of the later drug in the sequence were estimated using discrete time survival analysis
with person year as the unit of analysis within country and controlling for person year and sex.
Person-years were restricted to those <=29 to make cross-cohort comparisons. Discrete-time
survival models pooled across countries were run to include the interaction between use of
each gateway drug category and the prevalence of gateway drug use within each country.
Covariates included, gender, age cohort, and country. Odds ratios and 95% confidence intervals
for the interaction term are presented, to evaluate whether the strength of the association
between gateway drug use and initiation of subsequent drugs in the sequence differs according
to background prevalence of use within each country.

3.1 Cross-national and cohort differences in drug use

Drug use by age 29 years by age group at interview is presented in Table 2 for all 17 countries.
South Africa had the lowest level of alcohol use, with 40.6% of the total sample reporting any
use by age 29 years, followed by Lebanon (52.8%), Nigeria (55.6%) and Israel (55.7%).
Tobacco use was relatively rare in South Africa (32.4%) and Nigeria (16.1%). Cannabis use
was very low in Nigeria (2.8%), Japan (1.6%), and the People’s Republic of China (0.3%).
Despite relatively low rates of alcohol and tobacco use, South Africa showed moderate
prevalence of cannabis use (8.5%) relative to the remaining countries (cross-country median
9.8%). In Japan, the use of other illicit drugs by age 29 years was more prevalent than cannabis
(Table 2). Age cohort differences in drug use were common: most countries showed increases
in prevalence of use of all drugs among younger cohorts.

1Supplementary tables are available with the online version of this paper at doi.xxx/j.drugalcdep.xxx ...
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3.2 Cross-national and age cohort differences in associations between order of initiation of
drug use and later other drug use

With few exceptions, substances earlier in the “gateway” sequence predicted drug use later in
the sequence (Table 3). However, the strength of these associations differed across countries.
For example, cannabis use was less strongly associated with later illicit drug use (cocaine and
other illicit drugs) among young adults (18-29yrs) in the Netherlands than it was in Belgium,
Spain and the United States.

Discrete-time survival models pooled across countries revealed a significant interaction
between the initiation of alcohol/tobacco and prevalence of alcohol/tobacco use predicting the
subsequent initiation of other illicit drugs (OR=32.7, Cl 8.3-129.0), suggesting that alcohol/
tobacco initiation was associated more strongly with the subsequent onset of other illicit drug
use in countries/cohorts with higher rates of alcohol/tobacco use. Conversely, cannabis
initiation was more strongly associated with the subsequent onset of other illicit drug use in
countries/cohorts with lower rates of cannabis use (OR=0.3, CI 0.2-0.6). There was no
significant interaction effect of the onset of alcohol/tobacco and the prevalence of alcohol/
tobacco use in a country upon later cannabis initiation.

3.3 Cross-national and cross-cohort differences in violations to the gateway sequence

Estimated prevalence of violations to the gateway sequence among drug users in each of the
17 countries is presented in Table 4 (and Supplementary Tables 1 and 2). Cannabis users in
South Africa, a country with the lowest rates of both alcohol and tobacco use, showed the
highest rate of violating the typical gateway sequence, with 16.3% never using both alcohol
and tobacco as of the age of first cannabis use. This rate was one and one third to more than
10 times higher than that seen among cannabis users in countries where alcohol and/or tobacco
use was prevalent (Supplementary Table 1, 1a). Among other illicit drug users, Japan had the
highest rate of violating the gateway sequence, with 52.5% failing to use both alcohol and
tobacco as of the onset of other illicit drug use (Supplementary Table 2, 2a). Nigeria had the
second highest rate, with 51.8% failing to have used both alcohol and tobacco as of the onset
of other illicit drug use. In comparison, within countries where rates of alcohol and/or tobacco
were highest, the use of other illicit drugs before both alcohol and tobacco was rare (Germany
0.6%, New Zealand 0.2% and Ukraine 0.0%; Supplementary Table 2, 2a).

Cannabis was rarely used before other illicit drugs by most other illicit substance users in
countries where cannabis use was rare (Japan 83.2%, Nigeria 77.8%, Table 4). In countries
where rates of cannabis use were highest, violations to the gateway sequence were uncommon
(U.S. 11.4%, New Zealand, 12.7%).

Further analyses were conducted to consider whether violations to the “gateway” sequence of
initiation predicted the later onset of dependence among users of each drug type (Table 5,
Supplementary Table 3). Discrete-time survival models pooled across all countries (controlling
for country in models) revealed that violations to the “gateway” sequence of initiation largely
did not predict the onset of any drug dependence in a given year. Rather, it was the number of
drugs used, and an earlier onset of exposure to drugs overall, that predicted transition to
dependence (Table 5,Supplementary Table 3a). Early onset mental disorders (both
internalising and externalising) were also important predictors of the development of
dependence.

4. Discussion

The present paper examined the extent and ordering of licit and illicit drug use across 17
disparate countries worldwide. This comparison, using surveys conducted with representative
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samples of the general population in these countries, and assessment involving comparable
instruments, allowed for the first assessment of the extent to which initiation of drug use follows
a consistent pattern across countries. Previous studies, concentrated in high income countries
with relatively high levels of cannabis use, have documented: a common temporal ordering of
drug initiation; an increased risk of initiating use of a drug later in the sequence once having
initiated an earlier one; and the persistence of the association following controlling for possibly
confounding factors (Kandel et al., 2006).

The present study supported the existence of other factors influencing the ordering and
progression of drug use because 1) other illicit drug use was more prevalent than cannabis use
in some countries, e.g. Japan; 2) the association between initiation of “gateway” drugs (i.e.
alcohol/tobacco and cannabis), and subsequent other illicit drug use differed across countries,
in some instances according to background prevalence of use of these gateway drugs; and 3)
cross-country differences in drug use prevalence corresponded to differences in the prevalence
of gateway violations.

Higher levels of other illicit drug use compared to cannabis use were documented in Japan,
where exposure to cannabis and tobacco/alcohol was less common. In this case, a lack of
exposure and/or access to substances earlier in the normative sequence did not correspond to
reductions in overall levels of other illicit drug use. This finding is contrary to the assumption
that initiation reflects a universally ordered sequence in which rates of drug use later in the
sequence must necessarily be lower than those earlier in the sequence (Kandel, 2002). This has
not previously been reported as research has been traditionally conducted in countries where
use of tobacco, alcohol and cannabis is relatively common.

As expected by a model in which environmental factors such as access and/or attitudes toward
use of a drug play some role in the order of substance initiation, gateway substance use was
differentially associated with the subsequent onset of other illicit drug use in countries/cohorts
based on background prevalence of gateway substance use (i.e. alcohol/tobacco more strongly
associated with the subsequent onset of other illicit drug use in countries/cohorts with higher
rates of alcohol/tobacco use and cannabis initiation more strongly associated with the
subsequent onset of other illicit drug use in countries/cohorts with lower rates of cannabis use).
Thus, while previous studies have consistently documented that the use of an earlier substance
in the gateway sequence predicts progression to use of later substances (Grau et al., 2007;
Kandel et al., 1986; van Ours, 2003; Yamaguchi and Kandel, 1984), the present analyses
conducted across diverse countries and cohorts showed that the strength of associations
between substance use progression may be driven by background prevalence rather than being
wholly explained by causal mechanisms.

Further, differences in patterns of gateway violations seen across countries in the WMHS
provided evidence in support of the likely influence of access and/or attitudes toward substance
use in shaping order of initiation. The most common gateway violation was that of other illicit
drug use before cannabis. Higher levels of other illicit drug use before cannabis were related
to lower levels of cannabis use in these countries (Japan and Nigeria). Similarly, first use of
other illicit drugs before alcohol and tobacco was found to be most prevalent in Japan and
Nigeria, countries with relatively low rates of alcohol and tobacco use compared to other
WMHS countries (Degenhardt et al., 2008). In contrast, use of cannabis before alcohol and
tobacco was extremely rare in countries with some of the highest rates of cannabis use, such
as the US and New Zealand. Cannabis users in the US were also much more likely to progress
to other illicit drug use than those in the Netherlands. Taken together, cross-country differences
in drug use prevalence corresponded remarkably well with differences in the prevalence of
gateway violations.
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What are the implications of these findings for our understanding of the relationship between
the initiation of drug use and potential adverse drug-related outcomes later in life? First,
consistent with other discussions of early onset drug use (lacono et al., 2008) it may be more
useful to discuss early onset drug use (regardless of the type of drug used) rather than focusing
on any particular type of drug since: the order of onset is clearly not the same for all users; the
order varies to some extent across countries and across cohorts born in different periods; and
since changes in the order of onset do not seem to affect risk for later dependence. Rather,
consistent with a number of lines of observational evidence, many involving prospective study
designs (see lacono et al., 2008), the risk for later development of dependence upon a drug
may be more affected by the extent of prior use of any drug and the age of onset at which that
use began. This was lent support in this study through the finding that the number of early
onset mental disorders (prior to age 15 years) was an important moderator of risk for developing
dependence. The finding that adolescents with externalising and internalising disorders were
at elevated risk of developing drug dependence is consistent with prospective cohort studies,
which have found that early onset drug use and mental health problems are risk factors for later
dependent drug use (Toumbourou et al., 2007), and that comorbid mental health problems
escalate risk of developing dependence once drug use begins.

It also suggests that, rather than focusing on specific patterns of initiation, or on the use of
particular drugs in order to prevent transitions to other specific drug use or dependence,
prevention efforts are probably better targeted at all types of drug use, particularly among
young people who are already dealing with other challenges or risk behaviours, since it may
be this group that is most at risk of developing problems later on.

4.1 Limitations

As with all cross-sectional survey research (it needs to be noted that the WMHS surveys were
not explicitly designed to answer the current research question), there are several limitations
that should be considered. First, this study found cohort differences in substance use within
various countries as well as cohort differences in the order of onset of use. Although this may
reflect actual cohort differences, they may also reflect response biases. Retrospective reporting
of age of first substance use is subject to error, given that respondents are being asked about
events that, for older persons, may have occurred decades ago. Longitudinal studies have found
that estimates of the age of first use do tend to increase upon repeat assessment (i.e. as people
age) (Engels et al., 1997; Henry et al., 1994; Labouvie et al., 1997), but not that the order of
reporting of initiation changes. Further, background prevalence rates used here do not
necessarily map to actual differences in consumer demand, supply and/or attitudes toward drug
use.

There might be differential social stigma and legal practices in each country affecting self-
reported drug use. Attempts were made to ensure truthful, honest answers were provided by
participants in these surveys in four major ways. First, pilot testing in each country was carried
out to determine the best way to describe study purposes and auspices in order to maximize
willingness to respond honestly and accurately. Second, in countries that do not have a tradition
of public opinion research, and where the notions of anonymity and confidentiality are
unfamiliar, we contacted community leaders in sample sites to explain the study, obtain formal
endorsement, and have the leaders announce the study to community members and encourage
participation. The announcements were most typically made by religious leaders as part of
their weekly sermons, although there are other cases, such as the formal community leaders in
each neighbourhood in Beijing and Shanghai, where secular community leaders who were
given presents by the study organizers made formal announcements and encouraged members
of their neighbourhood to participate in the survey. Third, interviewers were centrally trained
in the use of non-directive probing, a method designed to encourage thoughtful honest
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responding. Finally, especially sensitive questions were asked in a self-report format rather
than an interviewer-report format, although this could be done only for respondents who could
read. These methods were doubtlessly not completely effective in removing cross-national
differences in willingness to report, though, so it is important to recognise the possible existence
of remaining differences of this sort in interpreting cross-national differences in results.

It needs to be noted that the comparisons used in this paper were very conservative for several
reasons. The first reason reflects the use of “country” as the unit of comparison. Different
countries are comprised of differing ethnic, religious and other social groupings, which are
highly likely to affect the prevalence of drug use. We were not able to directly control for these
groupings in a consistent way across countries. Future research might examine whether some
of the differences in the levels of use and possibly in the order of initiation might be related to
ethnicity and religious affiliation. The second reason reflects the measurement of drug use. We
selected any use of a drug as the prior exposure variable when considering the gateway
sequence of initiation. It could be argued that we did not use the same criteria as Kandel in her
original conceptualization of the “gateway pattern” of drug use initiation; we did examine two
versions (which made little difference) — no use of both alcohol and tobacco, and no use of one
or the other of these. Future work might examine the relationship between onset of regular use
to examine whether the same relationships still hold as observed in the analyses presented here.

Finally, our conclusions are limited by the fact that we did not measure instrumental variables
explicitly, nor were we able to conduct the kinds of analysis required to better examine potential
causal effects of preventing the use of drugs “early” in the “gateway” sequence. A more focused
approach could also be used to study one place and interval of time to measure explicitly a
single instrumental variable, such as a change in cigarette taxation rates, to estimate the effects
of cigarette use on later substance use. This was examined for the relationship between tobacco
use and physical health, using cigarette price as the instrumental variable (Leigh & Schembiri,
2004). The next step in this line of research should consequently be to undertake focused
analyses.

Despite these limitations, the present study is the first to describe cross-national associations
between substances in the order of initiation of drug use, based on largely comparable sampling
strategies and assessment tools. The most notable advantage of the WMHS is that these surveys
represents 17 large, nationally representative and regionally diverse samples, and cover a wide
range of ages and hence birth cohorts, over a period of changing drug markets and country
specific social norms related to drug use.

4.2 Conclusions

The present study provided suggestive evidence to suggest that drug use initiation is not
constant across contexts and cultures. Although cannabis is most often the first illicit drug used,
and its use is typically preceded by tobacco and alcohol use, the variability seen across
countries, which is related to the background prevalence of such drug use, provides evidence
to suggest that this sequence is not immutable. Violations of this sequence are not associated
with the development of dependence; rather, it seems to be the age of onset and degree of
exposure to any drugs that are more important predictors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Degenhardt et al.

Page 11

References

Alonso J, Ferrer M, Romera B, Vilagut G, Angermeyer M, Bernert S, Brugha TS, Taub N, McColgen Z,
de Girolamo G, Polidori G, Mazzi F, De Graaf R, Vollebergh WA, Buist-Bowman MA, Demyttenaere
K, Gasquet |, Haro JM, Palacin C, Autonell J, Katz SJ, Kessler RC, Kovess V, Lépine JP, Arbabzadeh-
Bouchez S, Ormel J, Bruffaerts R. The European Study of the Epidemiology of Mental Disorders
(ESEMeD/MHEDEA 2000) project: rationale and methods. Int. J. Methods Psychiatr. Res
2002;11:55-67. [PubMed: 12459795]

American Psychiatric Association [APA]. Diagnostic and Statistical Manual of Mental Disorders.
American Psychiatric Association; Washington DC: 1994.

Angrist J, Krueger A. Instrumental variables and the search for identification: From supply and demand
to natural experiments. Journal of Economic Perspectives 2001;15(4):69-85.

Breslau NN, Scott P, Kessler RC. Psychiatric disorders and stages of smoking. Biol. Psychiatry
2004;55:69-76. [PubMed: 14706427]

Degenhardt L, Chiu W-T, Sampson N, Kessler R, Anthony J, Angermeyer M, Bruffaerts R, de Girolamo
G, Gureje O, Huang Y, Karam A, Kostyuchenko S, Lepine J-P, Mora M.-E. Medina, Neumark Y,
Ormel J, Pinto-Meza A, Posada-Villa J, Stein D, Takeshima T, Wells E. Toward a global view of
alcohol, tobacco, cannabis and cocaine use: Findings from the WHO World Mental Health Surveys.
PLoS Medicine 2008;5:e141. doi:10.1371/journal.pmed.0050141. [PubMed: 18597549]

Degenhardt L, Chiu WT, Conway K, Dierker L, Glantz M, Kalaydjian A, Merikangas K, Sampson N,
Swendsen J, Kessler RC. Does the “gateway” matter? Associations between the order of drug use
initiation and the development of drug dependence in the National Comorbidity Study Replication.
Psychol. Med 2009;39:157-167. [PubMed: 18466664]

Ellgren M, Spano SM, Hurd YL. Adolescent cannabis exposure alters opiate intake and opioid limbic
neuronal populations in adult rats. Neuropsychopharmacol 2007;32:607-15.

Engels R, Knibbe R, Drop M. Inconsistencies in adolescents’ self-reports of initiation of alcohol and
tobacco use. Addict. Behav 1997;22:613-623. [PubMed: 9347063]

Fergusson D, Boden J, Horwood LJ. Cannabis use and other illicit drug use: testing the cannabis gateway
hypothesis. Addiction 2006;101:556-566. [PubMed: 16548935]

Grau LE, Dasgupta N, Harvey AP, Irwin K, Givens A, Kinzly ML, Heimer R. lllicit use of opioids: is

OxyContin a “gateway drug”? Am. J. Addict 2007;16:166-173. [PubMed: 17612819]

Hall W. Dissecting the causal anatomy of the link between cannabis and other illicit drugs. Addiction
2006;101:472-473. [PubMed: 16548925]

Henry B, Moffitt T, Caspi A, Langley J, Silva P. On the “remembrance of things past”: A longitudinal
evaluation of the retrospective method. Psychol. Assess 1994;6:92-101.

lacono W, Malone S, McGue M. Behavioral disinhibition and the development of early-onset addiction:
Common and specific influences. Ann. Rev. Clin. Psychol 2008;4:325-348. [PubMed: 18370620]

Kandel, D. Stages and pathways of drug involvement: Examining the gateway hpothesis. Cambridge
University Press; New York: 2002. New York

Kandel D, Faust R. Sequence and stages in patterns of adolescent drug use. Arch. Gen. Psychiatry
1975;32:923-932. [PubMed: 1156108]

Kandel DB. Marijuana users in young adulthood. Arch. Gen. Psychiatry 1984;41:200-209. [PubMed:
6607718]

Kandel DB, Davies M, Karus D, Yamaguchi K. The consequences in young adulthood of adolescent drug
involvement. An overview. Arch. Gen. Psychiatry 1986;43:746-754.

Kandel DB, Yamaguchi K, Chen K. Stages of progression in drug involvement from adolescence to
adulthood: further evidence for the gateway theory. J. Stud. Alcohol 1992;53:447-457. [PubMed:
1405637]

Kandel DB, Yamaguchi K, Klein LC. Testing the gteway hpothesis. Addiction 2006;101:470-472.
discussion 474-476. [PubMed: 16548924]

Kessler RC, Abelson J, Demler O, Escobar JI, Gibbon M, Guyer ME, Howes MJ, Jin R, Vega WA,
Walters EE, Wang P, Zaslavsky A, Zheng H. Clinical calibration of DSM-IV diagnoses in the World
Mental Health (WMH) version of the World Health Organization (WHO) Composite International

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Degenhardt et al.

Page 12

Diagnostic Interview (WMH CIDI). Int. J. Methods Psychiatr. Res 13:122-139. [PubMed:
15297907]

Kessler RC, Ustiin TB. The World Mental Health (WMH) Survey Initiative Version of the World Health
Organization (WHO) Composite International Diagnostic Interview (CIDI). Int. J. Methods
Psychiatr. Res 2004;13:93-121. [PubMed: 15297906]

Labouvie E, Bates M, Pandina R. Age of first use: Its reliability and predictive utility. J. Stud. Alcohol
1997;58:638-643. [PubMed: 9391924]

Morral A, McCaffrey D, Paddock S. Reassessing the marijuana gateway effect. Addiction 2002;97:1493—
1504. [PubMed: 12472629]

Patton GC, Coffey C, Lynskey MT, Reid S, Hemphill S, Carlin JB, Hall W. Trajectories of adolescent
alcohol and cannabis use into young adulthood. Addiction 2007;102:607—-615. [PubMed: 17286642]

Pearl, J. Causality: Models, Reasoning, and Inference. Cambridge University Press; New York: 2000.

Rebellon CJ, Van Gundy K. Can social psychological delinquency theory explain the link between
marijuana and other illicit drug use? A longitudinal analysis of the gateway hypothesis. J. Drug Issues
2006;36:515-540.

Schenk, S. Sensitization as a process underlying the progression of drug use via gateway drugs. In:
Kandel, D., editor. Stages and pathways of drug involvement: Examining the gateway hypothesis.
Cambridge University Press; New York: 2002. p. 318-336.

Toumbourou J, Stockwell T, Neighbors C, Marlatt G, Sturge J, Rehm J. Interventions to reduce harm
associated with adolescent substance use. Lancet 2007;369:1391-1401. [PubMed: 17448826]

van Ours JC. Is cannabis a stepping-stone for cocaine? J. Health Econ 2003;22:539-554. [PubMed:
12842314]

Weiss RD, Mirin SM, Griffin ML, Michael JL. Psychopathology in cocaine abusers. Changing trends.
J. Nerv. Ment. Dis 1988;176:719-725. [PubMed: 3199107]

Wells JE, McGee MA. Violations of the usual sequence of drug initiation: prevalence and associations
with the development of dependence in the New Zealand Mental Health Survey. J Stud Alcohol
Drugs 2008;69:789-795. [PubMed: 18925336]

World Bank. Sustainable Development in a Dynamic World. Washington, D.C.: The World Bank; 2003.
Auvailable at http://go.worldbank.org/WM2P6MQ0Y Z0

Yamaguchi K, Kandel DB. Patterns of drug use from adolescence to young adulthood: 1. Predictors of
progression. Am. J. Public Health 1984,74:673-681. [PubMed: 6742253]

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.


http://go.worldbank.org/WM2P6M0YZ0

Page 13

Degenhardt et al.

[eIUBINl pUeIEdZ MBN) SHINZN ‘(A3AINS ANIpIgIOWoD [BUOIBN OJIX8IA 8U1) SON-IAl :(UOIEN 8} JO SP3SN Pue SIUBWIIY JO Usping 8y o uolyen|eA] asaueda) NONVYEIT ((Asaing ueder yieaH [elusiN
PIIOA) £002-200ZCHINM *(A8AINS UifeaH [euoneN [aeis]) SHN :(UaesH [eusinl Jo ApniS [euoleN ueiquiojod Y1) HINSN ‘(s18piosia [ewusiAl JO ABojotwsprd3 ay L JO Apmis uesdoin3 ayl) Q3N3S3,

6°0L L6TE 2699 28¢6 +81 €-200¢ UN swupisal pjoyasnoy Jo ajdwes Aujiqeqoud eae paisisn|d sbeisninw panens d-SON  salels payun

£8L VS 0zLT Szly +8T 2002 N ‘sjuapisal pjoyasnoy jo ajdwres Anjiqeqoud ease passlsn|o abeisninuwi paiyens asdamnd auten

9'8L 096 T¢1¢ €LVS +87 ¢-100¢ UN "s)uspisal pjoyasnoy Jo ajdues Aujiqeqoud eale paisisnd sbesinw paiens asIN3S3 ureds

T8 - - TSEY +87 ¥-€00¢ UN swuspisal pjoyasnoy Jo ajdwes Aujiqeqoud eale paisisn|d sbesninw paynens HSVS  BOUJV Yinos
. } ‘sease ueyjodotiow reybueys pue HIAM-S

Lyl 04§ 8291 10¢s +81  €200C  fy10g aup ur spuspisel ployasnoy 4o ajdwes Anjigeqo.d eale paisisn|d aBEISINW PaLITRNS HIAM-9 Jdd

"saenBue] 11J3 pue esneH ‘0gb] ‘egnioA Ul pa1onpuod
€6L €0¢T evTe fASTA] +8T €-200¢ alam sAanins ay L “uone|ndod [euomeu 8y} Jo 9/ G Bunussaidas ‘A1unod ayy ul MHINSN eLBbIN
$8]eIS 9E A1 4O T Ul spjoyasnoy jo ajdwes Aljiqeqoud eale paisisnio abeisninw paijinens

gL ey Sev. 26627 +9T  S¥002 N "swispisal pjoyasnoy jo ajdwies Ajiqeqoid eale paisisn|o afeisninw paiiens SHINZN  pueleaz maN

dN "sausiBal jeisod [ediolunw ui pajsi| ale

795 918 601 clee +81 €-c00e Teys spjoyasnoy ui Buipisas sjenpialpul Jo sjdwes Anjigqeqosd paieisn|d abeisninw payirens asn3s3 SPUELIBYISN
. ; ; ‘(uone|ndod euoiieu €101 Yl JO %G, Alsrewixoidde) Aiaunod ay Jo seale .

g9L 9eLT c9ee ¢8LS S9-8T  ¢-100¢ uequn |[e ul sjuspisal pjoyasnoy jo sjdwes Ajjiqeqoud eate paiaisn|o abeisinw paiyiens SON- OoXeN

00. 565 TE0T 1582 +8T £-2002 dN "sjuapisal pjoyasnoy jo sjdwes Ajigqeqo.d ease paisisn|o abeisiinw paynens  NONvEI uouega
. g (eweAexO ‘pfesebeN ‘ounjiysnyf ‘abern) sease ueyjodonsw €002

95 414 188 9eve +0¢ €-c00e INnoy Ul spjoyasnoy ui Buipisal sfenpiaipul o ajdwes Anjigeqosd abels-omy palsisno-un  -Z00ZCHINM ueder
. ~ N "sausibal

gL €s8 6LL1 iy +81 ¢100e wapisas Afediolunw wouy sfenpialpul Jo ajdwies Aujigqeqoid palaisn|d abeisnnw paynens QsN3s3 Are
. B - ~ N “Ja1s16a. Juapisal

geL 658y e v-c00e [euolleu e wolj sfenpiAipul Jo ajdwes Alljiqegold eale palaisn|d abeisnnw payens SHN [5ess]

815 129 €267 G4GE 48T €-2002 UN “sauisbal QoN3ST Auewsso

JUBpISa) ANUNWIWIOD Wy sfenpiAIpul Jo ajdwes Aljiqeqold passisnjo abeisninuw paisens

N "SIaquinu paisi| YIM Spjoyasnoy Ul Juswiyinioas uossad-ui jeyuswaddns
6'Gy 121 9evT 682 +8T 21002 yum ‘auoyda|a) Aq Sem JuBWIINIIBI [eniu] “(Slaquinu palsi| Joy) A1010311p SIanal asw3s3 aouel
e yum pabiaw sisquinu suoyda|al Buiom Jo ajdues palsisn|o abelsinw painens

(uonrejndod [euoiyeu €101 8Y JO %E/ Ajdrewixoidde) Aiunod ay) Jo seare

L'L8 TeLl 18€e 9evy 59-81 €00e uegan |[e ul syuspisal pjoyasnoy Jo ajdwes Aijiqeqold ease passisn|o abelsninw payens HIASN elquioos

905 98y evot 61ve +81 1002 WwoJj spjoyssnoy ui mc_v_wm‘_ S[enpiAlpul tw__w/__QM_MMU\mum_w_“nﬁ_%ﬁ_umﬁ__www&wu“w_u_w_wwhmu_mm_ﬂﬂw.m:cwﬂu:m‘zm dIN3S3 wnibreg
%H_w_ MMM_ IlHed | ed

o wwmmmm a215 odures mwmmm %%m_ ZSonsts1ve ey ajdures phonang Anunod

sonsiialoesey) ajdwes HIAIM
Talqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 14

Degenhardt et al.

¥ S 01 pajolisal abe alam (6€ > 01 pajalIsal abe aJam UaIym) autesyn pue ‘euly) Jo aljgnday s,a1doad ‘elabiN Jo uondadxa ayl Yim ‘sariunod __<v

%669

sI ayel asuodsal afielane pajybiam ay L “AaAins syl o sabenbue| pareuBisap ay Xeads 03 8]geun 8Jam SJUspISaI 8y} SNedaq J0 JIBIUOI [e1IIUl JO dWI} U} Je JuedeA Buiaqg Jo asnedasq Jayua aqibl|s ag 0} Jou umouy|
spjoyasnoy Jojeulwiousp ay} wouy Buipnjoxa ‘pajduwres AjjeulbLio spjoyasnoy 40 Jaquinu sy 0} paiajdwod sem MalAIBIUL Ue YIIYM Ul SPJOYasnoy JO Jagquinu ay} 4O Oflel sy} se parejnajed si ayes asuodsal E_.rm
‘(091X ‘IQUIOJ0D) Seale paziueg.n ul sajdwes pjoyasnoy aAlejuasaldal Ajjeuorieu uo paseq aJe sIaylo om] ajIym ‘sajdwes pjoyasnoy (YN)

anneuasaidal Aj[euoizeu Uo paseq are SAAINS GT 8y} JO BUIN “Ployasnoy ajduues Yyaes Ul palda|as Juspuodsal Wopuel aUo pue seale a|dwes N0y Yl JO Ydea Ul palas|as Ajwopuel spjoyasnoy yiim ‘ajdures paiaisn|o
-un Ajjei01 Ajuo ay s1 ajdwes asaueder ay spjoyasnoy Bunsi] Inoyiim syuspuodsal 19913s 03 sarisiBal Juapisal jedidiunw pasn (Afel] ‘Auewsas ‘wnibag) sAanins HINM [e18AaS *(Spjoyasnoy 19918 01 pasn
a1am saLisibal [e3sod a1aym) spuepsayIaN a8yl pue (Spjoyasnoy 198]8s 0} pasn alam $811039841p suoyda|s} 818ym) sduel4 UeY} JBYIO S8LIUNOI [[e Ul BIep Bale SNSUs) WOJj pajas|as aiam sajdwes pjoyasnoy asay L
"PamaIAIBIUL 80 10U PIN03 JuapIsal pjoyasnoy pajdues Ajfeulfiio syl Uaym pamojje Sem UoiNIISgNs ON "PamalAIalul ag 0 Bunsi| Iyl Wouy paloaas atam ajdoad om] 1o aUO pue pajeald sem siagquuall pjoyasnoy o
Bunsi| e yd1ym Jo yoaes ui ‘spjoyasnoy Jo ajdwes e Je sALLIe 0] (SY20]q UIYHM SPJOYasnoy ‘SUMO} UIYHIM S$¥I0]q ‘S81Iunod uiyym sumoy ““Ba) Burjdwes o1ydesboab jo sabeis Juanbasqns aiow 1o auo Aq pamoj|o}
abe1s 1511) AU U1 Pa1IBIas aJam SN 8yl Ul sanifediolunw 1o sa1IUN0d 03 JuajeAInba seale Jo sajdures yaiym ul sajdwes pjoyasnoy Ajigeqold eale palalsn|o abeisinw paijizens uo paseq ase sAaAINs HINM mo_\,_N
“(uorearidey Aenung Anpigiowo) [euoneN SN dY1) Y-SON :(uondnisiq [e190S J0 spoLidd Butinp s1apiosia [BUSIA PIGIowoD) ASAAIND ‘(AeAIns yiesH ealyy

4INOS) HSV'S ‘(ASAINS UieaH [eIUBIAI PO TeyBuByS 8Y 1) HINM-S ‘(Aanng yeaH [elusin pHom Builieg ayL1) HINM-E :(Butagiiap pue yieaH [eluaiA Jo Asang ueLiabIN ayL) MHIASN (Aenins yeaH

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 15

Degenhardt et al.

NE:_m_mm_
adoun3g
wx80LT 8sel L0 18T 6 v'0 60 692 TT L6t 909 9T €62 vig LT e gSBnIa wouIl ouo
w8 T7E S92 0T 60v 0g 50 X4 T ST Loy S9TT 6T 94§ 68. 0z 94§ siqeuue
x99 98es 80  €g6 €8 LT 0.8 €T 0T  L¥6  ¥ST 60 8%  9IET 0T 0% 10409]7 10 030€q0 L
xS TGT 2Les 60 016 008 0 L78 Sert A 026 62LT 60 €6 8TET 60 296 1oyoa}y
LT lesy €1 €L oL €  ¢TW  90CT LT TSL  666T 8T €L 00T ST  vv 099eq0

Nmmumuw pauun

V6L 692  ¥0  S¥ 0 00 00 12 y0 0T 19 s0 6% 61 TT 96 £/€5DMa NI B3RO
e 88 8EY 50 08 L Lo L1 V4 80 v 8T 60 Iy 9¢2 €T §TT siqeuue
wxl 98T s88y S0  z98 69z  GT  98L 798 ¥T 66, 98T 60 968 /68T 80 T 10409] 10 09%eq0 L
0T Tely 50 6€8 8z 62 8EL 9c8 ST 89, €41 60 €78  ¥88T 60  ST6 10yooly
w029 T 0T 965  T8T  9E 6T 6.5 ¢ gs§  glet LT 88S  9€T ST v¥9 000eqOL
70IX8 N
wx8 5E V6T €0 144 4 Lo 0T x4 50 L1 89 90 4 €0t 80 4 gSBnIa wouIl Buo
xSV 144 S0 80T 8 A4 €5 €8 LTIl vl 60 06 902 80 YT siqeuue
<1 €8 ey vo 9% €z v L9 688 T 668 99T L0 6  S8ET 80 896 10409]7 10 030€q0 L
x8'50T 8v0Y 0 526 002 ve 8'€8 798 ST 5.8 191 L0 €'€6 SLET Lo 196 1oyoa}y
w072 8T 0T  v8y 8T ¥ €95 6€5 €2 v9S 6. 8T ey 20L 0z TéY 000eqO |
TeIqwoo
sealIsWy
g2t
uo1yeId0sse u 3S % u 3S % u 3S % u 3S % u 3S %
aby
gle10L 09 => 65 01 Gy ¥ 010¢ 96c A 81

M3IAIBIU| Te 3By

"(890'%S = U) SABAINS YI[esH [eIUS PIIOAA U1 W0l ered ‘MaiAalul Je dnolb abe 01 Bulpaoade ‘sieak gz abe Ag asn Bnup Jo aousfenald

c?9lqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 16

Degenhardt et al.

ey
976

gzt
UOITID0SSe
by

TC €0 0T 0 00 00 L S0 7T 17 60 6T € S0 TT
€eT 60 99 0 00 00 6T 80 T€e LS 9T 9'6 LS 43 VLT
C0ET 871 €cL 66¢ 8¢ 9 85¢ X4 8'GL €8¢ 6°C 0cL 414 8¢ 9'6L
C0ET 81 €cL 66¢ 8¢ 9 85¢ Te 8'GL €8¢ 6°C 0cL ¢9¢ 8¢ 9'6L
69 JA] 9¢ T 170 10 6 S0 €T 44 60 S'€ LZ 43 9T
S€¢C 91 89T 9 ST x4 LE 4 6'8 80T €¢ ¢'1e 78 Ly 9'sy
0521 60 676 (443 0¢ 976 9ze o S'v6 (11474 TT 1'96 Z81 60 1'86
05821 60 676 (443 0¢C 9’76 9z¢ €T S'v6 (11474 TT 1’96 281 60 1'86
€L 80 Sy % 0T 97 6 0T e 13 0T 67 °14 A4 01T
98¢ 9T 6'LT T T0 T0 0€ [ L'L €eT € S'6T [44} 8V 6'CS
GCeT [ 8'06 vl e €18 €9¢ 87T €6 0Ly 87T V6 81¢ 0¢ Sv6
GeeT <1 8'06 vie e €18 €9¢ 81 ¢'€6 0Ly 8’1 V6 81¢ 0¢ S'v6
8¢ 80 0¢ € S0 L0 S €0 90 97 0T 9¢C T S'€ ¢oT
S0T 1 8'6 0 00 00 6T T 594 144 6'T 6'6 [44 99 0'1€
8€6 8T ¥'06 0ze k4 0Z8 8/¢ TT 0'96 61€ ST 6°€6 11 'S 7'88
8€6 87T ¥'06 (0[44 k4 028 8.¢ TT 0'96 61€ ST 6'€6 14} 'S 7'88
u 3s % u 3S % u 3s % u 3s % u EN) %
gleloL 09 => 65 01 G ¥ 01 0€ g6¢ 0187

NIH-PA Author Manuscript

MaIAIBIU] 1B 8fy

NIH-PA Author Manuscript

NIH-PA Author Manuscript

(e RINI [ FET o)
,Slqeuued
10409y 40 ,000eqO |
[04od|v
vouomo_o._.
N\A_S_
¢sBnia wonIl 18O
siqeuue)
10409V 10 1,000eq0 |
[0Yod|v
y099edoL
N?mEEO
mmeo W 183o
siqeuued
|0Yyo9|y 10 vonuomno._.
[04od|v
vouomo_o._.
Z8oueid
£s6ni@ nat|1 48410
JRLLU )
10409V 10 1,000eq0 |
[0Yod|v

{/00%eq0L

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 17

Degenhardt et al.

78T
WL

0'v8

xx

gzt
UOITID0SSe
by

L1EE €0 0'89 €9 A’ €19 0.8 €T €89 €00T €T 2’69 018 90 6'v.
1212 €0 1'GS 6LY ST ey 8.9 A ¥'Zs [a¢] €1 'S 8¢L 90 €'/9
Svee €0 0'9v 80Y A’ 8'9¢ 8¢9 A '6v ¢L9 A 9 LES 90 L6y
97 20 60 0 00 00 T T0 T0 8 ¥'0 0T L L0 9C
98 60 09 € S0 80 9 L0 [ 43 8T €8 14 8¢ ST
9197 L0 8'16 ¥es x4 9'v8 88¢ T 9'L6 L0V 90 1’86 L6¢ 90 ¥'66
1191 A L'v6 €25 T2 Sv8 ¥8¢€ 0T C'L6 90y 90 9'86 86¢ €0 L'66
606 87T S'6S €8T L2 v'ee ST¢ €¢ 9'89 692 €¢e 6'69 474 6'¢C 7718
86 80 6'v T 4] 4 14 €0 L0 §S T¢C 6L 8¢ L'C ST
90€ €T L'GT 0 00 00 0¢ 8T TL 0ST 6°C 112 91 Ly 08¢
JAZAN TT 1’98 S0S L2 STL €LE 0¢C T'/8 899 ST 016 T1€ 8T ¥'€6
JAZA) TT 1'G8 S0S LC STL €€ 0¢ 7.8 859 ST 016 T1€ 8’1 ¥'€6
JAS] 80 TV 0 00 00 €T ST T€e 144 60 (44 0¢ ] §'GT
LTC TT 81 T T0 T0 TS 9¢C 0°€T it €¢e €L2 18 L'8 6'8¢
€00T o 0'¢6 01¢ 4 0'v8 JARS o 9'96 ¥S€ TT 9'€6 [44% Sy 9'¢6
€00T €T 026 01¢ e 0'v8 LT€ o 9'G6 ¥S€ TT 9'€6 [44) Sy 926
u 3s % u 3S % u 3s % u 3s % u EN) %
gleloL 09 => 65 01 G ¥ 01 0€ g6¢ 0187

NIH-PA Author Manuscript

MaIAIBIU] 1B 8fy

NIH-PA Author Manuscript

NIH-PA Author Manuscript

10409V 40 000RqO L
10yod|v
009800

gpleeis]

BOlI)Y pue 1se3 3|ppIN

,SBnIa wa1 48410
siqeuue)
10Y09]y 10 029eqO |
10409
032eqo |

zouremn
¢sBnia wonIl 18po
JRLE )
10409V 10 1,000eq0 |
104021
vogmgo._.

Nc_mgm
,SBnIa wa1 43410
siqeuue)
10409V 10 1,000eq0 |
10409
vOUQcQo._.

ZSPUBLIBUIEN

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 18

Degenhardt et al.

09 G18 12 €18 S0T Ty 7'8€ 9z 8¢ T8y ove 0€ €85 vet a4 €6y 029801
ZBulud
10 211qnday s,81doad
elsy
xxlTT L 7’0 ze 14 60 TT [ 20 €0 e 90 Le 8y L0 o€ gsBrua manl sapo
xxl99 9ge 90 g8 1 0C ey ve €1 67 88 01T Ll €0¢ A Let siqeuued
«x£5S L70C TT 88y 09T 0€ v'Ey €56 6T V47 1.9 6T 9’8 €es 12 0 10402/ 40 032€qO L
wx? 08 6v9T A 90 60T 8 T'TE 192 0C GvE 055 9T Ty 62L 12 GGy 10401
VLT €zeT 0T v'ee A4 T€ 8¢ €52 x4 A% 9y LT 0ce P4 9T zee 029eq0L
TBILY yInos
#- 8 70 €0 T 20 20 T €0 €0 4 20 €0 z 20 7’0 ¢sBnia w180
0'G 1L 90 8¢ € S0 80 1 0T 6C 9 L0 9'€ 12 7T 1€ siqeuue)
Al z6eT 81T 6’85 ese v'e €09 G6T v'e 6'€S 90v ¥4 6'SS 6y ze T'€9 10409\ 10 0990 L
44 81T LT 9'G§ 112 7'e 928 281 9€ 805 8¢ 9C €S r454 0€ 129 10401y
J9T 86¢ TT 19T vIT 9 414 08 12 9'0C r44) 8T 18T 29 67T 0'6 029eq0L
Nm:mm_z
#- g 7’0 80 0 00 00 v G1 0 0 00 00 T 90 80 gsBrua monl saLpo
«07¢ 8y 0T TG 4 90 €T o1 A 7'y qt 9T Ay 6T LT 78 siqeuue)
wlct €6L x4 7'GL 91T LS 6'95 76T €€ 878 76C €€ 9L 68T L'y 808 10409/ 40 03Je]O L
eV LT 0€s o€ 8¢S 8 29 7'6€ €eT v 809 16T TV 6'1S veT v's 82§ [0yooly
LT 669 ¥4 9 16 ¥'S 68V 19T L'y 029 65¢ (087 ¥'59 9T ¥'9 €GL 022eq0 L
NcOc.mo_ml_
) €6 10 8T 0 00 00 01 A L0 9 7’0 €C Ly €0 a7 2gSBnIa wonIl Jayio
0TV 0SS z0 0Tl 1 €0 0T 6L L0 79 86T 60 €eT 29 7’0 eve siqeuue)
ezt
:o:%%%mwm u 3S % u 3S % u 3S % u 3S % u 3S %

gleloL 09 => 65 01 G ¥ 01 0€ g6¢ 0187

MaIAIBIU] 1B 8fy

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 19

Degenhardt et al.

Ajuo ajdwes || :mn_w

Ajuo ajdwes | t_mn_H

*(0T => U) |fews sI [e30 10} U asnedaq pawioiad Jou sem 1sa} atenbs-1yo ay ._.#

‘pawiogiad 10U sem 153} atenbs-1yd sy} 810849} PUR PAUILICO 10U SI9M S)NSaJ 9OUBJBASId

158) papIs-z ‘|aAs] G0'0 8U) Je JuedlIuBIS
.

¥

MBIAJBIUI JO 8w 8y} 1e abe pue 6z abe Aq asn Bnup Jo sousfeAsid ay) UsBMIB] SUOIIBID0SSE paulwexa s1sa) aienbs 1yD

1 9TSE
18207
L L8L2

8L2

gzt
UOITID0SSe
by

c€evT S0 €11 LT 4] 90 124 90 6L LT9 L0 YT 73S 9T 9'¢e
8681 L0 Tov SS 70 0 200t 0T 6°C¢ T9¢gC 0T 8'vS 0877 A’ 0€9
02.TT €0 Tv6 1652 80 168 T€6C S0 €66 TS6€ 70 166 ee L0 7’66
02.TT €0 Tv6 165¢ 80 768 T€6¢ S0 €66 TS6€ ¥0 166 Tvee L0 ¥'56
97 80 ¥'e 14 €T A 14 80 TT 9 0¢ 44 ¥ 9¢ 8Y
17 S0 9T 0 00 00 T 80 80 9 9T TE ¥ 9¢C SY
€5. 8T €68 9TC L'E 9'/9 69¢ 8¢ 816 LT 6T ¥'G6 16 6T L6
€5, 81 €68 9T¢C L'E 9'/9 69¢ 8¢ 816 LT 6T ¥'G6 16 6T c'l6
4 20 20 T 20 20 0 00 00 0 00 00 T 90 90

L TO €0 T 4] 4] 0 00 00 € €0 70 € A’ 7T
LPTT 6T €cL T 8y T'ES {94%) 4 2’89 13°14 6C 2'SL [4%4 9¢ (]
¢86 LT 029 16 Sy ¢'GE 80€ €¢ 019 ¥8€ S¢ €19 66T 1744 L'8L
u 3S % u 3S % u 3S % u 3S % u 3S %

gleloL 09 => 6G 0} G ¥ 01 0E g6¢ 0187

NIH-PA Author Manuscript

MaIAIBIU] 1B 8fy

NIH-PA Author Manuscript

¢SBnia w180
siqeuued
10409V 10 1,000eq0 |
10yoo}v
voUoon._.

TPUBESZ M3N

elueadO

¢sBnia w180
,S1qeuued
10409y 40 ,000eqO |
loyooly
vooo.mo_o._.

Nccgmﬁ
¢sBnia wonIl 8o
siqeuue)
10Yy09]Y 10 022eqO |

10403V

NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 20

Degenhardt et al.

NIH-PA Author Manuscript

"PaINoaXa aq PIN0 159} a4enbs-1yd ay 1ey os pasde||0d 1em Ay} ‘S||90 BWIOS 10} ||BWS IO 0JIZ SI U moc_mh

MaIAIRIUI TR 8Bk JO SIeaA Gz UeY) s sluapuodsal JO 8ousjeAald o) SBYRWISS SAIRINWND u&um_en_w

‘62 01 8T UeY Jaylel 6z 01 Tz abe syuedionted pajdwes _wsm_m

"passa00. 10U SEM 8SN 000R(q0) JO mm<w

'sBnJp 1121[[1 J8Y10 JO UONIUILBP 8Y) Ul papn|aul Jou aJe sBnip uondiiosald "sbnip Jaylo pue aureasod papnjoul sbnip 1011 _wﬁom

NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 21

Degenhardt et al.

NE:_m_mm_
adoun3g
. : . . . . Bnap o1t 18YIO
: 8618 T (€L 08 (reere 1691 £GT-T 508 8616 TL01 gosh Bt
0S (e'861-8'16) . £62) M ('8ev-2'59) * (6'€ST-T"2Y) " (1'861-6'L9) « JETE] PUE 88N SIEULES)
Mww:
«0TC (0'99-8°0€) 14 - - ('65-€'1T) £0'9¢ (rvT1-v'62) 4085 (0'59-'8T) 8TE Bnup 1111 13O Jare] pue
3sNn |0Y09|V 10 099eq0 |
ve (9'16-0'2) 0729 (0eez-0v)  ,S0¢E (€'62-0'08) 88 (8'11-9'82) L0886 (rovi-v'8e) «C€9 mm:wﬂw%@ch_%%o%%_%%
ZS91eS panun
' ' . . asn Bnup o111 18P0
L'19y - 6'07 - - - - "621-T" LTy ‘59-7' )4 € It
. (€22-LT2) M (9°62T-T'¥T) . (9°59-z'97) . Jo1e] pUE 38N SIGRULED
.mwm:
<5058 (0'%01-0%T) <V 8 - - - - (#'98-9'2) «L'S¢ (9°001-0°2) £39¢ Bnup 11|11 JBLIO Jore] pue
asn |0YoJ|V 10 022eq0 |
. T - . _ _ .. ~ oo . . . asn siqeuue Jaye| pue
b L81 (8'251-L'82) ££99 (6'7€2-1'9€) L8316 (¢'26-0'01) «PTE 5on 10yoopy 10 0098001
T0IXBIN
. . . . asn Bnap 311 J;8YI0
: ‘88T-0" €79 2597-¢° : ‘€116 9vE ‘65E-6" 998 ‘8GT-T' G'95 € <
ze (0'8€T-0"0€) . (9'269%-€0) G'8e (L'€L1-6'9) . (9°65€-6'02) X (L'8ST-T02) X Jo1e] pUE 88N SIGRULED
mmwm:
400 (0°95-6°0T) L - - - - (5'952-6'ST) 6€9 (96e-€) Laa BnIp 219111 J8Y1O Jale| pue
3sn |0Yod|V 10 029eq0 |
: ‘6C-7" ' - - LAT-T . 0.0 . op - . asn siqeuur) Jaye| pue
wxC ETT (T'65-2'v1) L6 (Lv0T-T'%) L90C (€28-92) L05¢ (e'96-L'2T) «8V€ a6n 10yoa)y 10 090eq0
BlqWojod
sedllswy
g2t
uoITeI0SSe 10 %56 do 10 %56 do 10 %56 =le} 10 %56 t<le} 10 %56 4o
aby
[exoL 09 =< 6G 01 G ¥ 01 08 62 01 8T

M3IAIBIU] Te aby

110yo9 abe pue Aunod 01 Buipioade ‘sieak gz Aq sBnip Jay1o Jo asn Jaye] ay) pue Bnup e Jo uoleniul syl Usamiag UOIRIJ0SSY
€9lqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 22

Degenhardt et al.

L't

7 TET

el €80T

*¥

[

L0

818

gt

uoneId0sse
aby

@vooT-eey) L9892 - - Ammmw L862L  (5'5e562-9°)  LC'SCE (9'9605-6'%) 85T
(1'88T-2°0) G'TT - - (€'5-00) 70 - - (T°0L2-G2) L066¢
(6°28-6€T) LOTE - - (§'2-v'0) 91 - - (8'68-5'9) L£ec

(9'56TZ-1'6€) L0762 - - (revlv-v9) LT (9z0e-zh) LL'SE (L182-2°22) MAli4

- - (0's1-52) LV9 - - - - (e'2052-5'81) o] 4

(9'69¢-1'9€) L6917 - - (8'622-72) L9€C (L'€22-16T) L699 (8'695-5'02) L1807

(5°052-8'52) «£08 - - - - (5eze-5€2) <18 (9°922-€%) L1888

('€21-9°0T) ~C 9 (To11) KL - - (9'8v2-9¢) L66¢ (z'96€-1'5T) LELL

(5°605-9'1€) L69eT - - (L'TVL-7'6) LL'€8 (z'2€5-9'19) L8787 (z'99z-2'8) 89

(§'221%-0'28T) L0678 (0t1-071) LOT (8'€28-5°0T) ,0'96 (0'88v5-2'€2) LVLSE (Z¥TL80-T°2S) L9erst
(1°€62-2'8) .68 - - - - (L'9€2-6'0) A4 - -
(z'zs1-981) LVES - - - - (€'0L1-6'6) L899 (9°98-€1) LE6T
1D %56 do 10 %56 do 1D %56 4o 1D %56 t<le} 1D %56 4o
[elol 09 =< 65 01 G ¥ 010¢ 6¢ 01 8T

NIH-PA Author Manuscript

MaIAIBIU| T 8By

NIH-PA Author Manuscript

NIH-PA Author Manuscript

£9sN Bnup 10111 JBLO
J191e| pue 8sn sigeuue)

gasn Bnip

UDI|[1 JBYIO J3le| pUE 3sn
1040 10 ;,000Bq0 L

SN siqeuuRD JaJe| pue asn
10403 10 ;,000Bq0 L

ZAre

¢9sN Bnup 10111 48RO
J197e| puRe asn sigeuue)

gasn Bnip

UDI|[1 JBYIO J3le| pUe 3sn
1040 10 1,000Bq0 L

3sn siqeuur) JaJe| pue asn
1040 10 1,000Bq0 L

N>cm§mo

¢9SN Bnup 10111 48RO
J8Je| pue asn sigeuue)

gasn Bnip

UDI|[1 JBYIO J3le| pue 3sn
1040V 10 1,000Bq0 L

3sn sigeuuRD Jale| pue asn
1040 10 1,000Bq0 L

Zooueld

3sn Brup ua111 Y10
J8)e| pue asn siqeuue)

gosn Bnip

12111 J8YIO J8re| pue asn
1040V 10 1,000Bq0 L

3sn sigeuur) Jale| pue asn
10402V 10 1,000Bq0 L

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 23

Degenhardt et al.

*¥

L1

9'¢E

*¥
9v8

*¥

0996

o B6ET

S'€

gt

uoneId0sse
aby

(0°991-7'29) L9L6 ('62-L72) ehq (9°zzz-291) 609 (6°€0T-T°22) LBy (8'665-6'55) LS8t
(5'58-8°2¢€) LL6LT - - - - (§'9vLT-T°€) LVEL (6°5z-8'vT) L76L
(T'T9€T-89T) L90ST - - - - (' Try-0€) A - -
(9'99.1-8'1¢2) x0'929 - - - - (6'76€2-6'9€T) «LCLS (6'569-89€) »1 09T
(S°€TT-6'6T) LSy - - - - (€'69-0'9) L£0¢ (0'6¥72-2'%2) LLLL
(2'861-€'TOT) L8vee - - - - (L'eve-8Lg) LOETT (z'sv72-5'09) L£¢Ie
(5'90t-9'6) L3729 - - (s391-6%2)  ,V'S10C  (ezy9sT-6¥.1)  ,6S08T ('0e-8'T) L
(z'0€8-9'62) L0987 - - (z'sL18-728) LTS (9'7257-2'8Y) 769V (9'2€€-6'T) e
1D %56 Ho 1D %66 do 1D %56 do 10 %56 do 1D %56 do
[elol 09 =< 65 01 St ¥ 010¢ 6¢ 01 8T

NIH-PA Author Manuscript

MaIAIBIU| T 8By

NIH-PA Author Manuscript

NIH-PA Author Manuscript

mwmz

191]]1 JBYIO JoYe| pUR
SN |0Y09| Y 10 03980 |

asN sigeuue) Jaje| pue
SN |0Y09| Y 10 09980 |

gploeist

BILIJY pue 1se3 a|ppIN

¢9sN Bnup 10111 48RO
J8Je| pue asn sigeuue)

mwm:

Bnup 12111 J8YIO J8le| pUEe
SN |0Y09| Y 10 099BC0 |

asn sigeuue) Jaje| pue
3sN |0Yo9|\ 10 099Bq0 |

ZOUIRDIN

98N Bnup 10111 48O
J197e| pue asn sigeuue)

gasn Bnip

UDI|[1 JBYIO J3le| pUB 3sn
10403 10 ;,000Bq0 L

3sn siqeuuRD JaJe| pue asn
10403 10 ;,000Bq0 L

Nc_mdw
casn Bnap wo11 JYIO
J8]e| pUe asn siqeuue)

gasn Bnip

UDI|[1 JBYIO J3le| pue 3sn
1040V 10 1,000Bq0 L

3sn siqeuurD JaJe| pue asn
1040 10 1,000Bq0 L

ZSPUBLIBLIEN

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 24

Degenhardt et al.

80T (2'901-0°TT) LTVE - - - - (e'082-2'2) L£le (¢Lzr-o2n) L06€
A (Lveve) L6801 - - - - (ror-€0) se (Lv5-9'9) WL
§'g (9'98-2'52) A (5'v9T-8°0) Ay (T'v55-62) £JLE (T'28-08) 79 (e'v¥T-G'G2) 909
xxE 18 (9°922-22) £CCC - - - - (7'v9-2°0) G'e (0'€9T-50) 68
LV (e11-€°0) LT - - - - (c0z-00) L0 (92-1°0) 60
- - - - - - - - - (5'08-0°€) L
+x0798 (e'ov9s-zese)  L'6LVT - - - - (r'2L11-0'L9) £389¢ (7'952€9-0'602)  ,9'059€
et
co_uw%.\o%m 1D %56 d0 1D %56 d0 1D %56 40 1D %56 40 1D %56 d0
[esoL 09 =< 65 01 Gy ¥ 01 02 62 01 8T

NIH-PA Author Manuscript

MaIAIBIU| T 8By

NIH-PA Author Manuscript

NIH-PA Author Manuscript

asn sigeuue) Jaje| pue
3sN |0Yo9| Y 10 099Bq0 |

ZEUudD

10 211gqnday s,8]doad
eISY

gasn Brip 1 J8Y10

J18Je| pue asn sigeuue)

mwm:

Bnap 121111 1BYIO Jale| pue
asn [0Y0d]y 10 022eq0 |

asn sigeuue) Jaje| pue
3sN |0Y09| Y 10 099BqO0 |

780UV yInos

gasn Bnap 12111 JIBYIO
J8]e| pUe 8sn siqeuue)

mez

Bnap 101111 J8YIQ Jare| pue
SN |0Y09| Y 10 09980 |

asN sigeuue) Jaye| pue
3sN |0Y09| Y 10 099Bq0 |

Nm:mm_z

J191e| puRe 8sn sigeuue)

mwm:

Bnup 101111 J8YIO Jare| pue
3sN |0Y09| Y 10 03980 |

asn sigeuue) Iaje| pue
SN |0Y09|Y 10 09980 |

N:OC@Q@J

gasn Brnap 1o1)1 JI8YyI0
J9)e| pue asn siqeuue)

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 25

Ajuo ajdwes || tmn_m

Ajuo ajdwes | tmn_H

*9B48AU0D 10U PINOD [3POW TR} SBLIOJINO M3) 00] JO 0J9Z 0} NP PANILLO SeM SIsA[euy

18] papIs-Z ‘|ans] GO0 aYp Je ueaiubis
«

¥

1581-papIs-Z ‘[aA3] G0'0 ayp 1e Juediubis YO
x

"|0J3U0D B S Pasn aJe Xas Pue Ieak-Uuosiad "sasAjeue JO 1uN ay) se Jeak-uosiad UM S|9pOW [BAIAINS 3LUI) 81310SIP UO Paseq aJe s} nsay

Degenhardt et al.

gasn Bnap 1o111 IBYIO
J81e| pUe 8sn siqeuue)

»50'CE (z'291-€€8) L0'8TT (9'88-9'%) L£0¢ (8'078-9'8TT) LL'STE (6'69-0'82) vy (T'T¥2-8'99) LOLTT

gasn Bnip

113U10 Jare| pue asn
1040V 10 1,000Bq0 L

wxd GE (z'96-297) L9999 (0'8-90) e (S'6TH-T°07) LL6eT (9'87-1'81) 9'6¢ (L'0gz-2°€9) 8017 w

x

. . . . asn siqeuue) Jaje| pue asn
0€ (0TL-2'2LY) L0148 - (r'8L-v'62) L0887 (€¥9-T°2€) 887 (6'8e-v'¢2) L56¢ _Emn._,q 10 %owwgo L

PUe[ESZ MON

elueadO

£9sn Brup o111 J8UI0

6°09 ' -G’ VAS*14 - - - - . - T'€65 . - .
xx (6'2255-6'L€) * (9'v88.1-L'6T) * (T'7269-.°0) 519 J19)e| puRe 8sn sigeuue)

gosn Bnip
89T (52-00) 20 - - (90-00) £00 (¢e-00) 70 (201-00) 20 1OI||1 JBLIO Jore| pue asn
10402 40 ;,090eq0 |

SN siqeuuRD JaJe| pue asn

- (T°2T1-10) A - - - - - - - - 10400}/ Jo ;,0008qOL

Ncmaan

98N Bnup 10111 48O
J191e| pue asn sigeuue)

mez

- - - Bnap 101111 J8YIQ Jare| pue
SN |0Y09| Y 10 09980 |

gt

uoneloosse 1D %56 d0 1D %56 d0 1D %56 40 1D %56 40 1D %56 d0
aby

elol 09 =< 65 01 GY ¥y 01 0€ 6¢ 0181

MaIAJBIU| T 8By

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 26

Degenhardt et al.

NIH-PA Author Manuscript

‘62 01 8T UeY Jaylel 6z 01 Tz abe syuedionted pajdwes _wsm_m

"Passa00. 10U SEM Pasn 099Bg0] JO mm<w

*sBnup 1121]1 JaY10 JO UONIUILSP 8y} Ul papnjoul Jou ale sBnip uondiiosald sbnip Jay1o pue aureaod apnjoul sBnip i1 _wﬁom

NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 27

Degenhardt et al.

0z €7 60T zes 4 v'2s €Ll
#- 4 - - T - -
8L €e L6 765 97 z01 T'18
#- L VLT 8LL € LT 1'€6
#- 0 - - 0 - -
#- g €0 8'g T z0 T
#- 8 0TI Gve g €8 1€
0L €7 6 00T 9 A% XA
4868 ST 96 L0z 01 T'6T Loy
#- 9 S0T 812 T 802 022
#- 6 vl YT z S 8
67 €z 79 Gee 9 00T 112
#- 6 99 L9T T 99 L8
xS LT 92T zT fan Sy 72 91
45 €9 90T 7’9 7’8y LL 96 €85
%957 25 8v v'ee LT 6 fardy
ek u 3s % u 3s %
co_%ww e glel0l ¢6¢ 01 8T

MaIAIB1UI Te 3By

elueadO

N:mamﬂ
ZBuluD Jo o1gnday s,a1doad
BISY
T8V Uyinos
Nm__om_z
ZUoueqga]
g ploes|
BOLJY pue Jseq s|ppiA
Zoutenin
m,N:_QO
g'zSPUBLIBUIAN
2R
N?mEEO
Zdoueld
NE:_m_mm_
adoing
ZSaIeIS panun
‘709X
Telquolod

Sedllswy

MBIAIRIUI 18

abe pue Anunod Aq ‘asn ,Bnip uaiy1 Jayo Buruuibaq aloyaq siqeuued pasn Apeale 1ON pey oym sieak 6 abe Ag ,sBnip 1101111 Jay10 Buisn asoy) Jo JusdIad

NIH-PA Author Manuscript

v alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 28

Degenhardt et al.

"paINoaxe aq PINod 158} a4enbs-1yd ay 1ey) os pasde||0d a1em Ay} ‘S||80 BWIOS 10} ||BLS IO 0J9Z SI U mo:_mw

‘62 01 8T UeY Jayiel 6z 01 Tz abe syuedionted pajdwes _wEm_m

Jayp
cOw

111U Y} Ul papnjoul Jou aJe sBnip uondiasald ‘sBnip Jayio pue auredod papnjoul sbnip

SareWwNsa cmsm_en_m

Ajuo ajduwes || :mn_m

Ajuo ajdwes | :mn_H

(0T => U) |[ews I [£10] 10} U 8sNedaq pawiogiad 10U sem 1sa) arenbs-1yo w:._.&m

paiodal J0U 87RWIISA OS ‘SI8qUINU 018Z IO ||eWS

159} Papis-g ‘[3A3] GO0 du} Je Juediubis
*

¥

98z 9T e1 A 0¢ LT 0L PUB[ESZ MON
etk u as % u 3s %

uoieId0sse
by gleloL ¢62 0181

NIH-PA Author Manuscript

MaIAIRIUI T 3By

NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 29

Degenhardt et al.

Joyoofe
ANV 022870}

(ze-g0) 07T (81-10) 90 (ez-€0) 80 (61-50) 01 (v1-€0) 120 810434 35N BIUP IM|1 43O
[04od[e ANV

(1z-90) 07 (vz-vo) 01 (£1-v0) 80 (91-20) 11 (01-€0) 90 009800} 81048q 8SN SlqeULED
. UoI|0IA Aemares),,

(rev-zL) 887 (161-02) «98 (815-91z) «LSE (gr-g2) «VE (211-85) «L14 v

(661T-T€) «8¢ (09-80) 12 (5T2-TTT) 75T (9e-v2) «67¢ (v8-27) «&9 €

(z8-v1) «V€ (T¥-50) v1 (£8-57) «F9 (82-02) «£¢ (69-€v) «7S z

- 0T - 0T - 0T (02-51) 8T (se-52) «0°€ T

- - - - - - ~- 0T —- 0T 3UON

yPasn sBnap 1211 40 JaquINN

(zv-20) 171 (0z-10) SO (1e-80) 91 (0e-02) «F¢ - - asn [04o9Y
(re-11) S0°¢ (82-80) ¢T (r2-01) &7 - - (g2-51) «0°C asn 099eqo |
(80-20) 80 (80-20) 80 (80-80) 80 (01-01) «07 (60-60) «80 g9SMN JO13SUO 151 BOUIS SIESIA
(70-20) £0 (20-g0) 450 (e0-70) «£0 (80-90) L0 (£0-70) 50 g3 40195U0 40 3D
Nmi
(21-21) 77 (21-7TT) LT (21-21) 77 (PT-TT) «C7T (6T-5T) «£7T GT Aq JapJosip Buisijeusalxs ‘oN
HmS
(9T-£T) 5T (27-€1) 571 (21-v1) 97 (e1-21) AT (8T-9T) «£7T ST Aq siapiosip Buisifeussiul "oN
- 0T ~- 01 —- 01 ~- 01 - 0T +09
(0s-10) 60 (zv-10) 90 (62-20) 80 (r1-01) T1 (8T-0T) 77 65-G
(86-20) 07 (Lv-10) L0 (e€-€0) 0T (e1-60) TT (91-60) TT 77-0€
(99-20) ¢1 (zs-10) 80 (ov-v0) 21 (92-8T) «C¢ (re-g91) «0°¢ 62-8T
M3IAIBIUI Te 3By
(0T-90) 80 (€1-90) 60 (80-50) #£0 (17-60) 0T (g0-g0) 70 afewsS
1D %S6 HO 1D%S6 ¥HO 1D%S6 ¥O 1D%S6 ¥HO 1D %56 dHO
sJasn #m:.:u H 13Y10 SJasn auled0d Buowre sJasn siqeuued Buowre SJasn 032eqol Buowre sJasn joyode Buowe
Buowre omoc%cma% BnuQg omoc%cm%v Bnuqg omoc%cw%c Bnig mmocwvcmamn 029eq0 ] 3ouapuadap 0y

sAa/AINS Y1[eaH [RIUSIAI PIAOAN OHAM Y1 wiol) sasAfeue pajood "adA1 Bnip Aq aouspuadap Jo 18su0 Jo sio1o1paid ajqeLieAn|niy
G 3|qel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



Page 30

Degenhardt et al.

*sBNP 121]1 JBYI0 O UOIIULIBP BU) Ul PAPN|OUL JoU aJe sBnp uondiasaid ‘sBnip Jay1o pue aureaond apnjaul sBnip 1|1 EEOh

‘ureds pue spuepiayiaN ‘Ajeyl ‘Auewas ‘adueld ‘wnifjag 10y Passasse 10U Sem mEn_@

‘puejesz MaN pue ueder “edlyy YINos ‘|sels| ‘ureds ‘spuejiayieN ‘Ajel| ‘Auewsss ‘soueld ‘winibjag 10) passasse 10U sem mEom

“Jeak uanib e Aq pasn pey uosiad ayj (sBnup Jayio 1o sbnip uondiiosaid ‘Buredod ‘sigqeuued se padnoiB) sBnip 1211 JO Jaquinu ay) 0] S8yl pue a1elieA0d BulAieA-swi e si mEFw

"PauIaoU02 3sn Bnup ay} JO ‘19SUO 30UIS SIedK 10 13SUO JO ¢m<m

‘Ayatessiy
UM 13pJOSIP aAISO|dXa JusiIWIBIUI pue JapJosIp ANIAIORISdAYAI018p UOIIUSNE ‘I8PIOSIP 19NPU0d ‘Aydlelaly Yim Jap.osip Juelyap [euonisoddo ‘ispiosip Jejodiq :apnjoul siapiosip Buizijeulsixa >_._>_mn_N

"Ayauelaly yum elwAyISAp/Aydtesaly yym Japlosip aalssaidap Jofew
pue ‘1aplosip ssans onewne) 1sod ‘Ayatessiy yum Japlosip Asixue pasijessusb ‘eiqoyd o1y10ads ‘eigoyd [e1oos ‘Japiosip oiued Inoyim eigoydeloBe ‘ispiosip olued :apnjoul sisplosip Buizijeussiul >_._>_.udH

"1s9nbal uodn ajge|reAe ae sansIels alenbs-1yD 1581 papis-g ‘|9As] GO°0 1. Jurdiubls YO
%

1S3J31U1 40 10)01paid pue awooINo ay BuiAey BUO OU SaIedIPUI O°Q = SONEI SPPO
"3WOIPUAS 8ouapuadap ||n} 8y} O 18SUO 0} 183l , 0UBPURdaP 4O 18SUQ,,

*|0J3U0D B SB S3LIIUNOD YJIM SBSAJRUE [EAIAINS BLUIY 81810SIP B|GRLIBAINW UO Paseq aJe s)nsay

siqeuued
(1z-20) 21 (9z-90) €T (TT-¥0) 10 (Z1-20) 60 (gz-11) 97 a104q ,3sn Brup o111 oYI0
1D0%S6 dO 1D2%G6 dO 1D %56 dO 1D2%S6 dO 1D%S6 dO
s4asn #Bnap 10111 18Y10 s4asn aured09 Buowre sJasn siqeuur Buowre s1asn 029eqo} Buowre s18sn |oyodfe Buowe
Buowre wmoc%cmamn Bnuqg wmocovcm%n Bnuqg oooc%cw%v Bnig mmoc%:w%n 020eq0 | aouapuadap [oyod)y

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2011 April 1.



