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PREFACE

This report documents the development of a model of the demand for cocaine that
was fit 10 20 years of datz on the current cocaine epidemic in the United States. It
alse describes the analysis performed, including the estimation of incidence, preva-
lence, cohort retention, and consumption. The impetus for the madel’s develop-
ment was a paraliel RAND anslysis of cocaine-control programs (see Controlling
Cocaing: Supply Versus Demand Programs, C, Peter Rydell and Susan 8. Everingham,
MR-331-ONDCP/AIDPRC, 1994), of which this analysis i a key comnponent. How.
ever, the model of cocaine demand is useful in its own right, leading to new insights
on the nature of the cocaine prablem. -

The work reported here was sponsored by the Office of National Dirug Control Policy,
the (1.5. Army, RANIYs Drug Policy Research Center (DPRC) with funding from The
Ford Foundation, and RAND’s Social Policy Department. The research was jointly
carried out within three RAND entities: the DPRC, the National Defense Research
Instinute (NDRI), and the Strategy and Doctrine Program of the Arroye Center. NDRI
is a federally funded research and developmsent center that supports the Office of the
Secretary of Defense, the Joint Saff, and the defense agencies. The Arroyo Center is
the U.S. Army's federally funded research and development center.
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SUMMARY

Although the status of the “war against cocaine” was still being debated just a few
vears age, how it is generally understood that even though the overall number of co-
raine users is decreasing, the proportion of those users that are the s¢-called heavy
users is increasing. To elevate the policy debate to a new Jevel, 2 more precise and
quantitative understanding of these trends is required. Toward the goal of designing
effective drug control policy, we created 2 mode! of how the demand fi.e., the num-
ber of users together with how much those users consume! for cocaine changes gver
time that incorporates available data and interprets them, Specifically, demand is
determined by a two-state Markovian model of the user flows that has been fitted to
20 years of historical data on ¢ocaine usage derived from the National Household
Survey of Drug Abuse (NHSDA) and other sources.

The Markovian approach to modeling prevalence (the number of people who use
drugs) in this analysis can usefully be distinguished from purely statistical cechnigques
such as multiple capture, Poisson estimation, and synthetic estimation, and from
elaborate behaviaral models such as the system dynamics models. By a Markovian
model, we mean one that incorporates one or more states and the transition parame-
ters that determine the fows between those states. We have adopted a two-state,
four-parameter model because it supports the most important behavioral distine-
tion, that between light and heavy use, without encumbering the modsl with unnec-
essary detail. The four parameters governing transidon flows are selected to match
the historical data.

Prevalence is a prirary indicator of the extent of the illicit drug problem. The princi-
pal survey instrument for estimating drug-use prevalence in the United States is, and
hias been for the last two decades, the NHSDA sponsored by the National Institute on
Drug Abuse {(NIDA). As its name indicates, the NHSDA reponts drug usage among
people living in households in the United States. This sampled population includes
the vast majority of people 12 and older, but it overlooks some segments of the 115,
population that may include a substantial proportion of drug users, such as the in-
carcerated and the transient homeless. The prevalence estimates used to establish
the mode! parameters were based upon the NHSDA estimmates of the prevaience of
cocaine use among the household population supplemented by estimates of cocaine
use among the incarcerated and the hameless, The overall prevalence estirmares
obtained for NHSDA survey years are shown in Figure 8.1,

-
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As a modeling convenience, users were separated into just two categories: light users
and heavy users. (Modeling the entire spectrum is neither practical nor necessary,
and modsling a single average user is insufficient.) For this model, the disdnction
between light and heavy use was based simply upon frequency of use. People who
said they used at least weekly (or several times a month} were defined as heavy users,
and the rest were light users, NHSDA information was used (o estimate that the
average heavy user consumes eight times as much cocaine as does the average light
User,

The Markovian maodel {s required to fit (1) the overall prevalence data; (2} the fraction
of all users that were heavy users in 1985, 1988, and 1980; and (3) the fraction of a co-
hort of initiates that are still using drugs ten years later, i.e., the ten.year cohort re-
tention rate, The incidence {the number of people who initiate drug use) into light
cocaine use, which has varied greatdy aver the years, is an inpui to the model,
(Consequently, the model cannot predict future prevalence; it can only project
prevalence given & hypothetical incidence scenario. The ficing procedure is essen-
tially an exhaustive search of the four-dimensional parameter space. The goodness-
of-fit is demonstrated in Figures 8.2, 8.3, and §.4.

The moede! demonstrates that the fraction of all cocaine users that are heavy users
has varied greatly over time {implying overall prevalence is an incomplete measure
of the cocaine epidemic), and that peak heavy usage followed peak incidence (which
occurred around 1980) by about ten years {see Figure 3.5). Consequently, the effect
on heavy cocaine usage of government programs that reduce incidence {such as pre-

*
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Summary xv

vention programs) will only be realized many vears later, and part of the effectiveness
of local law enforcement programs and other programs that influence drug use in
multiple ways {affecting incidence, flow rates, and the consumption rates of current
users) also will be delaved. The fact that the various control programs focus upon
different aspects of drug use (prevention on incidence, freatment on heavy usage,
efc.} means that some strategies may be most appropriate for specific stages of the
epidemic.

Figure §.6, a graph of modeled prevalence over time, reveals the underlying contri-
butions to the prevalence estimates by both light and heavy users. The overall
prevalence curve has characterized the course of the cocaine epidemic in the eyes of
many policymakers. But while both overall and light-user prevalence have recently
declined and leveled off, the number of heavy users continues to increase.

In contrast 10 prevalence’s overali decline during the past decade, consumption has
merely leveled off (see Figure 8.7). And even if overall prevalence continues to de-
cline, farge amounits of cocaine will still be consumed in the United States because
more and more of the remaining users will be heavy users. Given this increasing
prevalence of heavy users and its effect on total cocaine consumption, the bottom
iine is that the “war against cocaine” has by no means been "won”

Although the model cannot predict incidence, it can project the course of the co-

caing-use epidemic given any hypothetical incidence scenario. The value of such

projections lies in the fzct that they bound the analysis in 2 useful way, Figures $.8

and 5.9 plot 153.year projections of prevalencs and consumption, respectively, as-

suming that incidence remains constant al about one million new users per year.

The graphs imply that constant incidence, even at the current low fevel, will result in
an ineresse in both prevaience and consumption,

Assuming {optimistically and probably quite unrealistically} that incidence is re-
duced to zero and does not resurge, the maximun effect that reduced incidence can
have on the future course of the cocaine epidemic can b estimated. From Figure
8,10, we see that prevalence is reduced 1o about two million cocaine users in 15
years. But most of those users are heavy users, so the decresse in consuimption is not

. nearly as dramatic: in 15 years, consumption is only halved {see Figure 5.11). Thus,
gven in the absence of incidence it will take about 30 years for the current epidemic
o {nearly) diseppear, unless the flow rates out of cocaine use increase,
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Chapter One
INTRODUCTION

OBJECTIVE

Have the problems with cocaine use in the United States been getting worse or bet-
ter? Uil recently {and occasionaily stll today), there seemed (o be no satisfactory
resolution 1o the debate. Some pointed to the declining estimates of use amang the
household population and concluded that the situation was improving. Others
puointed to indicator data, such us the number of hospital emergency room mentions
of cocaine,! and asserted that the situation could only be degenerating. The debate
was muddied because peapie failed to recognize a slmple fact: as the cocaine epi-
- demic evolves, different measures of its severity are affected in different ways.

The extent of the cocaine problem in the United States can be measured in & number
of different ways: number of users, amount of cocaine consumed, number of people
requining treatrnest to desgist in cocaine use, how often hospitalization is related o
cocaing use, societal cost of cocaine use, and so on. Various instruments exist for es-
timating these quantities, Perhaps the mogt generally known and used is the Na-
tional Housshold Survey of Drug Abuse (NHSDA} sponsored by the Nadonal Inst-
tute on Drug Abuse (NIDA), which measures the prevalence of cocaine use {i.e., the
number of cocaine users} amang the U.S. household population. (It is this preva.
fenice data that supports the belief that the cocaine problem is decreasing.?) Unfor-
tunately, the data produced by these vagious instrements are often incomplete, er-
ratic, and cantradictory. Thas, integrating the data to produce an overall picture of
the cocaine problem in the United States that can sufficiently support decisions
about drug control policy is a difficult task, as evidenced by the aforementioned de-
bate,

It is now generaily understood that even though the overall number of cocaine users
is decreasing, more and more of the users that persist are either addicted users or se-
ripus gbusers, the so-called "heavy” users. To elevate the debate to a new level, we
" must now understand more precisely the magnitude of these trends. For effective
puolicy analysis, we must be able 1o test hypotheses about such trends; for example,
has the decrease {n the wial number of users led to decreased consumption, or has

IEmergency ronm mentions of drug use are macked by the Drug Abuse Waming Netwark (DAWNL

Zpndidonal svidence of the decline i cocaine usage is found in the Monitoring the Furure surveys of high
whool senins.
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the increase in the number of heavy users more than offset the decrease in total
users, causing consumption o increase?

In designing effective drag control policy, a model of how the demand? for cocaine
changes over timewi.e., a model that incorperates some of the various availabie data
and interprets them—is & useful integrative tool. This report describes a simple ver-
sion of such a model and presents an analysis aimed at extending the current quali.
tative understanding of the cocaine situation by providing quantitative estimates of
the trends in cocaine demand. We begin by synthesizing data about “what” has hap-
pened in the recent cocaine epidemic; we then go on to explore *how” and “why” by
modeling the flow of users into and out of cocaine use. Specifically, demand is de-
termined by a two-state Markovian model of the user flows, implemented on a
spreadshees, that has been Sred 10 20 years of historical data on cocaine usage de-
rived from the NHSDA and other sourtes,

This research on the demand for cocaine complements recently completed research
on the supply of cocaine.® The zombined understanding from these two studies
clarifiss the ways in which the cocaine epidemic responds to alternative cocaine-
control programs—supply-control programs such as interdiction, and demand-
contro| programs such as drug treatment. The research describied here also feeds
into a broader analvsis by providing & baseline modsl of cocaine-demand dynamics
that can be used w measure and compare the effects of policy changes.

in addition to supporting the broader analysis, the mode! elucidates information that
is difficult or impossible 1o extract or intuit directly from the data sources, and facili-
tates comparison of those data. 1t allows exploration of the dynamics of the cocaine
epidemic, both the trends and the fiows. Moreover, given a hypothetical scenario of
incidence (L., a specified number of new cocaine users in g given periad of time}, it
can project a course for the cocaine epidemic (the validity of the projection will, of
course, depend on the aceuracy of the insidence scenariol.

BACKGROUND

The Markovian approach 10 modeling prevalence in this analysis can usefully be dis-
tinguishad from purely statistical technigues such as multiple capture, Poisson esti-
mation, and synthetic estimation. S and from elaborate behavioral models such as the
system dynamics models,” Compared 10 the purely statistical methods, which offer
only & point estimate of prevalence, our Markovian modet has more behaviora) con-
tent—i.e., flows into and out of use, and consumption rates. Compared to system

Iemand combisies the Turmber of cocaine users with the amount of cocaine they are conswving.

4300 Dombey-Moore, Resenar, and Chifiiress fforthcoming).

5The beoader analysis, in which various drug control policy optioss are compared, is dsseribed in Rydeli
and Everingham (19943,

B3¢, for exampie, Rhodes (1953},

73w the recent review aricies by Hser (1993 and Wickens (19533,
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dynamics models, however, our model has less behavioral content® In particular, it
does not include the feedback effect of prevalence on incidence, As Musto (1973)
points out in his historical analysis of a century of drug use, drug epidemics eventu-
ally end when, with time, a new generation becomes sufficiently aware of the
dangers to impede the inflow of new users. Unfortunately, after two {or soj gener-
ations have passed, awareness of the dangers fades, and incidence can resurge.

Rather than modeling incidence and this feedback effect, our maodel seripts inci-
dence. Thatis, incidence astimates determined from historical data are used when
firting the model, and incidence scenarios are used for projecting the future. While
not suited for modeling epidemics on the macro scale, our approach is useful for
short- and intermediate-range prevalence estimation. 1t is particularly useful for
analysis of an engoing epidemic, as is currently the case with cocaine.

DATA USED TO FIT MODEL

The NHSDA was the primary instrument used to determine the mode] parameters, It
is an veeasional (morve recently, annual}, extensive survey of drug usage in the United
States. The NHSDA focuses an the U.S. household population and therefore misses
institutionalized populations {such as the incarcerated) and {untl recently) the
homeless. The NHSDA estimates were modified by adding estimates of the number
of cocaine users among the incarcerated and homeless, and then the model was fit o
this composite population estimate. This adjustment is iImportant because drug
users are more prevalent among the incarcerated and homeless populations than
among the U.S. population in general, It tumns out that the sizes of these additional
populations are small compared to the household population, so the effect on the
overall prevaience estimates presented here is minor. Howeves, since heavy ugsers
are overreprasented among these nonhousehold populations, the effect on heavy-
user prevalence is more dramatic than that on total prevalence,

LIMITATIONS OF THE MODEL

One shortcoming of this analysis is that the prevalence estimates implied by the
NHSDA may be too low, ¢ven after adjustment to account for the nonsurveyed popu-
lations (the homealess and the incarcerated).’ Studies have gstablished point est-
mates of the prevalence of drug usage via other and/or broader means (Rhodes,
1993}, buyt they too are subject to significant uncertainty, For the purposes of this
analysis, a series of prevalence estimates over time was required. No existing dats
other than the NH3DAs are sufficiently consistent over time to serve as the basis for
this modeling exercise. Cur prevalence estimates could conceivably have been im-

Brar exampte, see Levin (1975) end Homes (1990, 18933,

Brhis shoreoming resuits from possible nosresponse and ondemeparting biases. Since the NHSDA refies
an seif-report of drug use. the potentlal for undemreporting bizs certaindy exists (see. for sxunpie, Falck et
al., 18523, even though Mieczkowskd (19907 found thar setl.reporred drug use is often accurare. Regarding
the NHSDAs, the response rate irs ol but two surveys was good {a least 80 percent, and the 1988 and 1990
sarveys (a6 Jeasy) were adjnsied 10 accounst for nonresponse bias. The magndiude of the blas linked to the
pattera of nonresponse in ta NHSDAs Is ikely to be small (Hardson, 1991).
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proved, but not without considerable effort. And in any case, uncertainties inherent
in the data wotild have remained to overshadow the improvement.

Obviously, the validity of the mode! hinges upon the validity of the data on which it is
based. Better estitnates of prevalence among the homeless and the incarcerated
than ours (which are only rough) and better estimates of the history of incidence
would no doubt mprove the model's validity. However, our findings would be un-
likely 1o change, as sensitivity excursions have demonstrated.

This analysis attempts neither to measure changes in the fow rates nor to explain the
forces behind those changes. In particular, when estimating the Hlow rate parameters
in the model of cocaine demand, we did not control for changes over time in the
price of cocaine or the availability of treatment. The general trends during the period
were that the price of cocaine fell and the avaliability of veatnent increased. These
trends tend (o have opposite effects on the flow rates {i.e., decreasing price should
decrease outflow, whereas increased tteatment should increase outflow). In essence,
we ignored these dynamic effects and fit the parameters © the "average conditions”
in price and treatment over the period modeled {from the early 1960s to the begin-
ning of the 1990s). :

We use cocaine to mean either crack or powder. This analysis thus covers both but
does not distinguish between them. The introduction of crack in the late 1980s may
have altered the patierns of cocaine use—for example, crack users may move more
rapidly than powder users from casual use to addiction. Understanding such differ-
ential effects was beyond the scope of our modeling effort.

REPORT ORGANIZATION AND OVERVIEW

The rest of this report is divided into seven chapters, The first of these, Chapter Two,
describes the generic Markovian modeling concept and explains the rationale for the
twao-state, four-parameter model structure,

Chapter Three then presents in detat] the prevalence data to which the mode! was fit.
This model separates users into two categories: Hght users and heavy users. This ap-
proach represents 8 compromise between modeling the entire spectrum {which is
infeasible} and modeling 4 single average user (which is insufficient. Itis consistent
with the intuitive belief that heavy users should be viewed and counted differently
than light users hecause of the different social costs associated with heavy cocaine
consumption. Heavy users are defined 1o be people who use cocaine at least weekly.
In addition to the overzil prevaience numbers, the fracton of all users that are heavy
users and the refative consumption rates of light and heavy users are discussed in
Chapter Three,

A cohort retention rate gives the fraction of a cohort of initiates still using the drug af
fer a given period of tme. We calcudate cohort retention rates from NHSDA data in
Chapter Four; various estimaies of annual incidence, which is an input to the tnodel,

are described in Chapter Five.
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The four unknown parameters of the Markovian model, the flow rates, are deter-
mined by the fitting procedure explained in Chapter Six. This procedure requires the
model to match {1} the overall prevalence data for the entire course of the current
epidemic, {2} the fraction of all users that are heavy users over recent time, and {3)
the ten-year cohort retention rate, This analysis determines the fixed flow rates that
best match the historical data.1?

Interesting observations about the history of demand that are not directly evidens
from the data alone but are highlighted by the model are discussed in Chapter Seven,
Prevalence projections based on hypothetical incidence scenarios are presented in
Chapter Eighe.

Wrhe dynamic nature of the modeled system deserves emphasis: along with prevalence snd incidence,
flow rates and consumption rtes also vary with time,



Chapter Two
MARKOVIAN MODELS OF DEMAND

By a Markovian model, we mean one that incorporates one or more states and the
prababilities of transition between them, The transiton probabilities depend oniy
upon the existing state of the system. The model can be represented by a simple sys-
tern of {passibly nonhomogeneous) linear difference equations: QY - Qi) =
A'Q(t1) + Fiig. where fi,] is the discretized time variable, @ is some vector quantity
representing the siates of the system, A is the matrix of ransition probabilities, and F
is the optional nonhomogeneity known as the forcing function. The comresponding
differential equation is dQ1/dr = A"Q(1) + F(3.

The simplest Markovian model is one that includes only one state, in which Q, A, and
Fare scalar guantsies, From elementary caloulus, one recognizes that the solution to
the corresponding homogeneous differential equation (i.e., F{t}is identically zero) is
Q1) = Q(01%exp(A*). This system is either canstant, exponentially growing, or ex-
ponentially decaying. The solution to the homngeneous, higher-dimensional system
is also straightforward. It can be represented by the same solution equation if
XP(A*L) for a matrix A is defined appropriately. The geometyy of the solution is again
one of only a handful of possibilities. The presence of a forcing function (the
nonhomogeneity F7iJi greatly complicates the geornetry, regardless of the dimension
of the system.

The goal of this research was to develop a dynamic {i.e., time-depzndent) model of
the numbaer of cocaine users in order to better understand the flow of users into and
out of drug use. For this application, we considered the population of non-users to
be unlimised in size, 0 non-use is pot a quantified state in the model. Moreover, we
assurned that a How is only dependent on the magnitude of the source; that is, the
flow from state 1 to state 2 is proportional to the size of the state 1 pool only.!
Therefore, the flow of people from non-use to use, the ingidence, is quantfed bya
time-dependent forcing function. The time step of the model, consistent with the

. #vailable data, is one year.

bvare complicatsd, usually nonlinesr, models, in which the flow from a sovsce is & funcrion of the sizes of
ool other than the source, are ¢ommonly hypothesized I ruany applicadons, indduding spidemiclogy.
Far sxarnple, one could hypothesize that the flow into drug use is peoportional 1o the manber of ourrent
users, since curtent users sre the agents of *infectdon.” The deveiopmernt of such models waukl be of
sigrdficant theoretical and peactcal tnterest, bt § is anclear If encugh data exist to sepport their
valldetion. As sueh, our approach was 10 (reote & sirnple dut credible model gt can later be Rerther
daveloped, which is the only pradent way to develop & msdel of o very complicated system.
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There are several such models, ranging in complexity, that are applicable, The sim-
plest is the one-state model diagrammed in Figure 2.1, The year is represented by 1,
the annual incidence is represented by /1), the number of users is represented by
{13, and the fiow of users to non-use is represented by a*U(t). As discussed in
Chapter One, the values of the unknown parameters {the transition probabllites)
that make the model best fit the available data are determined by the analysis; this
mode! has only one unknown parameter, the transition probability a. This model,
however, was deemed oo simplistic for two reasons. First, it does not distinguish
between light and heavy users, and analysis of NHSDA data supports the importance
of this distinction (see Chapter Three). Second, it could not be well it to the
prevalence andd cohiont retention data (i.e,, no value of 2 provided for an adequate fit
of the data),

If users are divided inte two groups--light and heavy users-~that are counted sepa-
rately, then a two-state, four-parameter model is generated (see Figure 2.2). This
mode! could be further refined in one of two ways, both of which increase the num-
ber of unknown parameters that must be fit to the data and hence add to the com-
plexity of the model and the ftting procedure.

The first possible tefinernent is to divide the users into more than two groups {such
as light, medium, and heavy users). This option was deemed superfluous and not
supportable by the available data. The second possible refinement is to have users .
flow into “previous user” poals instead of returning to the non-user pool. This op-
Hon, not covered in our analysis, does have merits fsuch 48 permitdng a distinction
to be made between incidence and relapse} that suggest it should be Rurther ex-
plored. The reality is that the dynamics of cocaine use could be represented by many
" different such Markovian models, Of course, fieting 1o these more complex models,
which have more than four unknown parameters, would be significantly more diffi-
cult.?

We adopted the two-state, four-parameter mode] for this analysis because it is com-
plex to a negessary and sufficient degres. It supports the most important bebhavioral

Tekinlt e A0 2
Ky
S
Kon-users ' L!sg;s
a i)

Figure 2.1—A One-State Markovian Model

zmewm users into only w0 groups is, indisputshly, 8 madeling convenlence, since users exhibit not fust
two, but rather z wide variety of behavior patterns. However, model bullding aiwsys requires o
pompromise hetween stnplbicity and detall, the mein driver of which iy the character of the supporting
data.
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: ‘ | Meavy usors
: g"Hi Hit)

Figare 2.2—4 Two-State Markovian Mogel

distinction, that between light and heavy use, without encumbering the model with
unneeded detail and without requiring excessive extrapolation of the available data.
The data to which the model was §t are describerd in Chapters Three and Four.

In our analysis, people are considered either non-users of cocaine (2 group assumed
to be unlimited in size}, light users, or heavy users.® New users enter only the light-
user pool. The flow of non-users to light use, which is the incidence [, is a scripted
inpat 10 the model. That is, the counts of light users are adjusted each year {the time
step of the model) by &n fexternal! estimate of the number of new users.*

Some light users flow on to heavy use, but most fow out of the light-user pool into
non-use, reflecting the natural tendency of most intdates to quit using cocaine,
Heavy users fiow back 1o light use or out of cocaine use. L{1) and H{t) represent the
time-dependent {i.e., year-dependent) numbers of light and heavy users, respec-
tvely, The fraction of light users that flow out of cocaine use each year is denoted by
a, the fraction of light users that low en to heavy use is denoted by b, the fraction of
heavy users that flow back w light use is denoted by £ and the fraction of heavy users
that flow our of cocaine use is denoted by g These four flow rates {also known as
mansition probabilities) are the fractions of people wha flow from the various states
during a given year. They are the unknown parameters that must be chosen to fit the
historical data.5

The model can be represented by a system of twe linear, nonhomogeneous differ-
ence squations:

Ligg - Lit~1} =~{a+b)"Lit- D+ "Hit~ 1} + HY

By~ Ht -1} ==+ g" Bt~ 1}+ b*Lit~1)

3ris Markovian meded is called e two-state model becguse two pools {light wsers and heavy users) axe
tracked (s size, Changes in the size of the non-user pool are not trucked.

*neprer Five presents the annual inchdence estimates assummed for the model. They cownt only new
nsers, Le., poepie who have used cocaing in the past year for the firse ime. Cosalne users who quit fara
aumibser of years and then reiapse are nid¢ explicity mndsied.

Sag discussed in Chaptar Une, even though fow rates probably vary with time, dur analysls determines
the fxed Sow rates that bese march the historical dam,
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Chapter Threes
ESTIMATES OF THE PREVALENCE OF COCAINE USE OVER TIME

A primary indicator of the extent of the illicit drug problem is prevalence, or the
number of people who use drugs. The importance of this indicator is highlighted by
the degree to which the government’s policymakers rely on various prevalence esti-
mates, especially those derived from the NHSDA, 1o measure the drug problem. In
fact, six out of eleven of the goals detailed in the Nativnal Drug Control Strategy
{Office of National Drug Control Policy, 1992) are based on prevalence. Although
prevalence is not the only relevant indicator,! it is clearly an important element of
the overall picture. Accordingly, the prevalence of cocaine use in the United States
was ane of the pieces of information used to determine the parameters of our model,

The principal survey instrumant for estimating drug-use prevalence in the United
States is, and has been for the last two decades, the NHSDA, which is sponsored by
NIDA. The NHSDA reports drug usage among people aged 12 and older who are Liv-
ing in households in the United States* Although the sampled population includes
the wvast majority® of people twelve and older living in the United States, it omits
some segments of the U.S, population that may include a substantial proportion of
drug users, such as the incarcerated and the transient homeless. The prevalence es-
timates we used to establish the model parameters were based upoen the NHSDA-
derived prevalence estimates supplemented by estimates of cocaine use among the
incarcerated and homeless,

ESTIMATES OF PREVALENCE DERIVED FROM THE NATIONAL
HOUSEHGLD SURVEY OF DRUG ABUSE

The NHSD, which has been administered intermittentdy since 1971% and armua'lly
since 1994, selects a random sample of the entire population of the United States

Iowners include (1) the estimated need los drug addiction treatmient, #s i championed by and estimated
0 n report by the Instinste of Medicine (Gerstein and Harwood, 19885 (2) the number of drug.related
smergency vonm spisodes, which is compiled by DAWN: and (3) the astineies of high school srudents
toward drags, which are mordtored i an snnuad Survey adminlstersd to the nation’s high schoo! seniors
that {5 known as both Monitoring the Faoure (MTF) and the High School Sendor Survey (H555). {See
Ebener, Faldman, and Firgerald, 1393, for a iist of drug-related dabases.,)

2r1e 1351 qurvey included, for the first thne, some nonhousehold populations (described beiow).

Ipsore than 9% percent, acoording to the 1.8, Department of Health and Human Services (1991}

Anespondents were first asked about cocaiee use in the 1372 NHSDA,

1
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iiving in households (and, since 1991, Bving in some group quarters, such as civilians
in military installations, students in college dormitories, and homeless in shelters).
For each of several it and lcit drugs, each respondent is asked (utilizing proce-
dures designed to assure confidentislity) about any lifetime use, use during the past
vear, and use during the past month. Some respondents are also asked about their
drug-use behaviors (such as frequency, quantity, sge at first use).

Table 3.1 shows the estimated sizes of the populations at risk {i.e., the surveyed
populations). jt also shows the percentages of those populations that reported
lifetime, past-vear, or past-month cocaine use for each of the ten surveys conducted
from 1872 1o 1991 for which results regarding cocaine use were available,

These data, translated into the pumber of people reporting lifetime, past-vear, and
past-month cocaine use, are plotted in Figure 3.1.5 That the past-year and past-
month curves were {until 1891) decreasing has been considered evidence that the
nation's cocaine problem was becoming less severe.S The recent leveling-off in the
decline in past-year and past-month use has been recognized as a deceleration in
progress against drug use. This deceleration has been credited to the fact that
chronic, addictive drug use is much harder 10 combat than is casual, experimental
use; progress is expected to become increasingly more difficuds as a greater percent-
age of the users become chronic, addicred drug users (Office of Natonal Drug Con-
trol Policy, 1992). The prevalence of dmig usage thus may be an insufficient measure
of the extent of the drug problem, a possibility that is further explored in Chapter
Seven.

Tubled,)
Estimates of Populations at Risk and Peroentage of Populudon Reporting Cocalne e

Percenitags of Population Reportng Life-
Popuiation at Risk imillicns; vme/Past-Year/Past-Month Cacaine taz?
Survey Year Ages 12-17 Ages 10-20  Ages26undup  Ages 12«17 Ages18-25  AgesPSandup

1§72 FLE 27978 107504 1571.5185 B.100/00 LE/B.0/0.0
1974 25047 30158 12422 3SATILE 1AL 39/0.0/00
197 .77 31316 116223 3472300 13417420 16708500
3.5 24938 30553 112,266 4.0/2.6:08 1811102407 26103500
1975 2A4A18 31985 (43954 54142114 157196193 4.3/2.0¢08
1982 23384 B 126,105 £5/41/16 283/188/68 85736112
1845 21.640 32490 135,660 4.914.0/15  2E2183/78 85142120
1548 BIED 29.687 148.409 4128411 19HIRAME 99/2.72508
1990 19478 23920 152138 2BIL2I0H 194175522 1972.4/05
199 20.144 28496 154.2i8 20713104 IBWILTIZS 12025608

SQURCE: NHEDA, varivus years.
Ruihere NHSDIA estimates were unaveilable of too low to be of suficlent precision, estimates of 0.0 were
used.

%xmmmmawmmmmmmm 1685 survey, which Is not possible unless ¢
disproportionate and highly tnlikely mamber of Hsdme users died in the interim. This discrepancy was

covectad by interpoiating adizcent dats points,
S5ue, for exampte, the tepurt by the Oice of National Drug Contrel Policy (1992).
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Figure 3.1—Number of People Reporting Lifetime, Past-Year, and Past-Month
) Covaine Use

The numbers of people reporting past-year use were the basis for the prevalence es-
tinates used to determine the model parameters. The estimates of the number of
lifetime users were utilized to determine incidence in the procedure described in
Chapter Five, The number of people reporting past-month use is sometimes re-
garded as a swrogate for the mumber of people currenty and regularly using cocaine,
but was not so regarded in this study. One problem with past-month counts is that
they include people who use cocaine infrequently but by chance used it in the past
month. Another probiem is that regardless of the survey interviewer’s assurances of
confidentiality, the fact that cocaine consumption is an illegal activity may make
samse people unwilling 10 admit 10 past-month use, even if they will acourately report
past-year use, '

PEFINITION OF LIGHT AND HEAVY USERS

Like any hruman behavier, cocaine usage varies across @ spectrum. Some people use
very little cocaine and only infrequently, some use 2 large amount daily, and some
exhibit just about every behavior in between. As a modeling convenience, users were
separated into just two categories: light users and heavy users. Modeling the entire
spectrurs is neither practical nor necessary, and modeling a single average user is in-
sufficient (as discussed in Chaprer Two and further explored in Chapter Seven). The
average quantity consumed per user per vear has changed substantally over the
years bicause, a5 shown below, the distribution of user types has g:hangaed.
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The conditdons under which a cocaine usger is considered 1o be a heavy user are not
unambiguously defined, A number of criteriainciuding frequency of use, quantity
of cocaine consumed, history of drug use, and the extent of adverse conseguences o
drug consumption—are all clearly relevant. For exampie, heavy and light users could
be defined by the arnount of coczine consumed by each useér. The problem with this
approach, however, is that individuals are unlikely 1o precisely estimaie how much
they have consumed over a long period of time. They may be able to recollect how
much they used the last time, but are unlikely to know how much they used several
months ago.? Presumably people estimate frequency of use more accurately, 8o, for
this modeling exercise, the definition of light and heavy use was based simply upon
frequency of use. The NHSDA asks people who used cocaine in the Jast year how fre.
quenty they used it. People who said-they used it at least weekly were defined as
heavy users.? All other people who had used cocaine in the last year were defined as
Yighi users.

Clinicians and researchers commondy divide drug consurnption into three levels: use
{experimental, occasional, social consumption), abuse {regular, sporadically heavy,
intensified conswnption), and dependence {compulsive or addictive consumption),?
While these distinctions are undoubtedly clinically significant, this categorization of
users is not easily derived from current prevalence estmating tools. In Gerstein and
Harwood (1986}, questions in the 1988 NHSDA similar to the Wodd Health Organiza-
ton’s ICD-10 and the American Psychiatric Association's DSM-1-R diagnostics are
used to determine the extent of the nead for drug treatment. The laster two cate-
govies of abuse and dependence together approximately make up the group in need
of weatrnent; this group roughly comesponds 1o the category of heavy use in our

anajysis,

Table 3.2 shows the percentage of users in each of the eight frequency categories
from the 1930 NHSDA. By our frequency definition, 78 percent of all cocaine nsers
{in 1990) would be considered light users. Notice that the category with the largest
percestage of users is that corresponding to Teast frequent usage. Presumiably there
is a tendency among users to underrepont both frequency and quantity of dnag con-
sumption. For this analysis, we assumed there was no significant bias in that under.
reporting—i.e., that light users underreport to the same degree as heavy users do,

The NHSDA asks cocaine users who responded positively to the past-month use
question how much they consumed in that month. Crossing these data with the fre-

7$waemzmghtbem to estimaste how much money ey have spent o drags. But if they shars their
purchases or if the price of the drug is volatle, 1otal amoauns of money spent would not mandare wel into
. anestimate of usage.

Bror this analysis, "severa! imes s month™ and "2t wsst weekly” were sonsidersd equivalent,

SThe criteria for abuse and dependence are codified in the anth editian of the Internarioaal Srisizal
Classtficaston of Diseases, Infuries. and Cauzes of Death (I0D-18), roently prodaced by Ure World Heaith
Orgsnization, and the third revised editlon of the Dlagnosric and Staticical Munual of Mental Disorders
{(DEM-BLR), produced in 1887 by the Amerlean Peychlamic Association. Eech sysiem offers an array of
wine critaria, such as "progressive neglect of alternative plossares o inerests in favor of subszance abuss”
and "marked tolerance.” any three of which trigger a diagnosis of dependence. Abuse is charscrerized by
prrtictant subytgrion use despite ardverse conseguances {DSM-11-H} or evidencs that the substance causes
the aser actual peychologicsl or physicat hatm (KCD-10). (Gerstetn nisd Harwood, 1990,
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Tabie 3.2
Definttion of Light and Heavy Cocaine Use

Reporied Freguencyof Use Pereentrgeof  Cumidative
Category During Yenr Type of User ALl Users Perceniage
1} i3 daysiymy Light 394 394
2 3.5 daysiyear Light 188 583
3 Bvery other rmonth or 5o Light a8 #7.8
4 1-2 tmes a month Light g2 TRG
5 Several times a month Hegvy 10.2 B2
§ 1-2 duysiweek Heavy T B2 S 4
K 36 duysiwerk Heavy 4.4 488
8 Dty (6 days/wesk or mame) Heavy 1.2 4 R

SOURCE: 1990 NHSDA,

quency daia provides an estimate of how much cocaine is consumed by people in
each of the eight NHSDA frequency categories. These data from the 1930 NHSDA are
displayed in Table 3.3,

The resultng past-30-day consumption by all members of each frequency group is
shown in Table 3.4.1¢ Seventy-eight percent of all users in 1990 were considered light
users by our frequency definition, but that group consumed only about 30 percent of
the cocaine. Heavy users, 2 group that was smaller in number by a factor of

Tabie 3.3

Heported Munber of Past-Month Cocalne Users Distingulshed by Frequency and Amoient
fin thousands}

Grams Donsumed During Pase 30 Days
Category Past-Month Usere  8.1258 0.25 85 1.0 4 30 40

1 2640 25 28 196 88 0.0 8.0 29
2 157.3 583 /X 153 028 139 00 8.0
3 1242 E 00 19 0. o0 0.0 48
4 296 573 #3485 100 1m3 60 00
5 265 Bis M6 935 18 98 428 402
§ 1983 206 665 00 42 524 113 8.1
7 1303 294 T o0 68 22 O3B0 307
B %9 48 0.0 8.5 28 B 4 37
NIAD 3.1 az2 a0 o0 43 0.0 o8 9.6

SOURCE: 1290 NHSDA.

SThese tomis inciude cocaiae consumed both as powder snd as crack, The comversion factor 08,1
grams of cocaine per vial of cvack was assumesd,

5Ng answer provided.

1014 total amoint consumed during the past 30 days by peopie in each Frequency group was determined
&% Ioliows. ‘The number of past-month users in sach frequency group was adjusted ugs to account for the
past-momb users who did not respond to the frequency guestion.  Then, the total amount cotisumed
guring rhe past 38 days by all peopls in 8 given frequency group was caleulated by muitiplylng the number
of people in an smount category by the vorresponding zmount, summing over all seven amsunt
careyories, and adjusting the number upward to sccount for the pasi-month users who ¢id not respond
the smount question.
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Tablz3.4
Estimated Amount of Cocaine Consumed During Past 30 Daya by All
Frequency Groups
Cumidative Cumiative
Pereontage Percentage of Penoentage of
Category of Users Cansumption Consumption
] 4 iz iz
2 583 5.1 a3
3 £1.9 1.1 24
£ 788 53] i e
i} 84.2 i 56,4
6 34 133 848
? 888 3 E: R
8 1000 B} 1000

SOURCE: 1990 NHSDA,

almost four, consumed the rest of the cocaine.l! Simply put, a large group of people
used a small fraction of all the cocaine consumed in the United States, and 2 rela-
tiveiy small group of peopte used the rest—i.e., the vast majority. This finding is re-
flected in the concavity of the Lorenz curve, the (smoothed) cumulative percentage

of consumption versus the curnulative percentage of users, plotted in Figure 3.2,
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Figure 3. 2-Cumulutive Pereentage of Consumption vs, Cumulative Percentage of Users
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1} These fructions are by no mesns constant; see below.
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This {(smoothed) information can also be nsed to detefmine that heavy users on the
average consume annually eight times as much cocaine as do fight users, since
{30.0/78.0)/{70.8/22.0) = 1/8 (see Figure 1.3).12 Note that if the model considered
only an average cocaine user, the fact that some users cohsume significantly more
cocaine than others (and thus are perhaps more amenable to treatment) would be
lost.

1f the NHSDA accurately estimates both the number of users and bow much those
users consume, it should be possible to estimate the total amount of cocaine con.
sumed by all users (in 1990) by simply multiplying the wal consumption, 15857
kilograms, by the number of 3¢-day petiods in a year {365/30). This calculation,
however, leads to a 1o1a) of only 19.3 metric tens, which is far less {more than an o1-
der of magnitude lower} than the amount estimated by other means to be consumed
in the United States.}? Thus, either the number of past-month users or the amount
those users consumed in the past 30 days, or both, must be significantly to0 low. 14

35

2

25

20~

1.5

1.0 p-

Cocalne consumption {normalized)

05—

Light user Avarage user Heavy user

Figure 3.3~-Average Annusd Amount of Cocaine Consumed by Light and Heavy Usery
Normalized to Average Amoun Consuined by Average Users

12151k e the ratio of light to heavy users, this ratie of average light user consumpran o averags heavy
usar consumnpiion {s assurned congtant for all years of the epldemic,

1350¢, for example, Rydell and Everingham {1984), A rough estimate of the amount of cocaine seized by
law enforcement agencies is about 100 metric teng; 1f ondy 20 or s6 metric tons are consumed, this impliss
that 80 percent of all cocaine in the United Staies s interdicred, which Is highly implausible,

14The number of past-musnth users was estimated from the NHSDA 1o be around 1.6 million in 1990,
Since ft is unlikely that this figure is off by an arder of mugnitude or more, it is very Hkely that the survey
respondents’ estimates of how much they lave consumed in the lastmonth are genenaliy quite low.


http:Normallz.ed

i3 Modeiing the Demand fgr Cacaine

As mentioned above, we assumed both heavy and lght users undermreport o the
same degree, 50 the ratio of light-user to heavy-user consumption, one 10 eight, is
justified by the above analysis, even if the actual amounts consumed on an annual
basis by light and heavy users are not

In sum, light users were defined as those who use Jess often than several times a2
menth {i.e., less oftea than weekly}, and heavy users were defined as those who use
several times a month or more, The average heavy user annually consumes about
eight times as much cocaine as does the average light user, and the average heavy
user’s consumption is more than three times the average consumption of all cocaine
users. Although the consumpiion estimates are not relevant o establishing the
Markovian model of demand, they were used to analyze consumption tends once
the Markovian model was established, Exactiy how much cocaine each average
heavy user and each average light user consumes annually must be determined using
a reasonable estimate of the total cocaine consumed in the United States in a year,
This was done for the reference vear 1992 {see Chapter Seven), in which consump-
tion was estiraated 16 be 29] metric tons (Rydell and Everingham, 1994},

VARIATION IN THE FRACTION OF HEAVY USERS OVER TIME

We assume that all new users are light users. Se near the onset of the epidemic,
nearly all users are light users. But with time, light users flow on 1o heavy use and the
number of heavy users increases. There is no reason to expect that the fraction of all
users that are heavy users remains constant with time, and in fect it does not. Table
3.5 reports the numbers of light and heavy users in 1985, 1988, and 1990 estimated
from the corresponding NHSDA surveys, and the corresponding pereentage of ali
users that are heavy users. The percentage of all users that are heavy users increases
from 13.7 percent in 1985 10 22.0 percent in 1390, Two effects contibute 1o this in-
crease: light users are flowing on to heavy use, and incidence {(assumed into light
use) is decreasing.

‘The Markovian model is required 1o match not only overall prevalence {the number
of all usery, whether light or heavy} over time {i.e., for every survey vear from 1972 o
1891}, but also the percentage of all users that are heavy users gver time {for 1985,
1988, and 1940, the three survey years for which enough data were available to con-

Tahle 3.5
Percentage of All Household Users That Were Heavy Usern in 1888,
1888, and 1955
Users imillions}
Year Light Beavy T'otal Percent Heavy
1888 183 )6 118 137
988 57 15 8.2 B4
1990 498 i4 82 et

SOURCES: 1985, 1958, and 1590 NHSDAs,
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duct the frequency analysis!®). Both the overall prevalence and the percentage of
users that are heavy users estimated fror the NHSDA were first adjusted to account
for cocaine use among two populations not represented in the NHSDA, the homeless
and the incarcerated. Dur estimations of the number of homeless and incarcerated
cocaine users are detailed in the next two sections, after which the estimates are
combined to establish the overal] prevalence estimates 1o which the mode! was fit,

ESTIMATES OF PREVALENCE AMUONG THE HOMELESS

Presented here are very rough estimates of (1) the size of the homeless (or near-
homeless!®) population in the United States over the past several years, and {2) the
mumber of light and heavy cocaine users within that population, which varies over
time, The available estimates for the number of homeless are very broad, sometimes
contradictory, and limited 10 just a few years; estimates of how many homeless peo-
ple nationwide use cocaine do not seem to be availabie at all. The scarcity of good
data on either the number of homeless or the prevalence of drug use among the
homeless severely limited the accuracy of these estimates. 'We thus make no claims
abaut them except that we believe they are reasonsbie and the best available.

The Number tif Homeless and Near-Homeless

Estimates of the number of homeless and near-homeless people ini the United States
over the past three decades were derived as follows. A mid-range estimate of the
nuwmber of homeless in 1983 is 300,000, reflecting Depanment of Housing and Urban
Development (HUD), Nationa! Bureau of Economic Research (NBER), and ICF, Inc.,
estimates, as reparted by the Urban Inseitute (Burt and Cohen, 1989, p. 25). The Us-
ban Instrute’s estimate of the number of homeless in 1987 is approximately 500,000
based on a sampling of service-using homeless (i.e., homeless in shelters or using
soup kitchens] and assuming 20 non-service-using homeless for every 100 service-
using homeless. 1?7 Estimates for other years reported by the Urban Instinste are
based on nominal constant annual growth rates, but since those nominal rates are
not sapported by empirical evidence, we did not use those estimates.

Until 1887, a constant annual growth rate {geometric growth) was assumed, the
magnitude of which was determined by the 1983 and 1987 estimates. ! The annual
growth rate based on the 1883 and 1987 estimates rurned out 1o be about 15 percent,
which is similar 1o those nominally assumed in other studies.’® Alter 1887, finear

Samthough the 1981 NHSDA population estimates were svalisbis for our study, the detalled data
necessary 1o differentiate berween light asd hieavy users by frequeney of consumption were ot

1574t 15, measginally housed (see discussion belows,

171, trban Insttute suggests that assuming as many as 50 non-service.asing homeiess for every 100
service-using homeless would also be reasonable, However, most stadies report street-to-shelter rtios
chat are iower than 50/100, and service-using homeless inciude not only those in shelters, but slso those

uslng soup kitchens, (Hur and Cohen, {983, pp. 20-303
185 assumption has been used in other studies, for example, Burtand Cohen (1389, . 25).

18¢0e Bust and Coben (1589, p. 25,
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growth of 50,000 per year was assumed;2® This population includes both adults and
children. The Urban Institute estimates that about 15 percent of the service-using
homeless in 1987 were children;?) assurming this fraction 10 be constant, the annual
number of hometess adults was determined

Thus far are included the number of homeless people on the streets or in shelters ata
given point during the year. it is estimated that many more experience homelessness
at some time during the year--two to three or more times as many. The people who
are not homeless but who have unstable housing arrangements—i.e., the margingily
housed or near-homeless—are unlikely to be represented in households and are thus
unlikely to be counted in the NHSDA.Z Assuming the number of near-homeless 1o
be 1.5 times the number of homeless, 24 and assuming the fraction of children in this
population is the same as it is for the homeless, the number of homeless/near-
homeiess adults was calculated, The estimates of the numbers of homeless {with the
two original data points indicated), homeless/near-homeless, and aduils home.
less/near-bomeless are plotted in Figure 3.4.%

The Fraction of Homeless That Use Cocaine

Fischer (1987) provides some insight into the prevalence of drug use and abuse
among the homeless prior to 1987, Her paper reviews s number of then-recent
studies and presents the reported estimnates of illicit drug use. She states (1987, p. 6):

Since definitions and measures of drug use were not comparable i snost cases, est-
mates were grouped in two categories consisting of reporis of ever or occasionally us.
ing drugs and recent ot regular use. This is a crude Indicator of “casual” use versus
abuse in homeless individuals, The estimates of drug use ranged from 3 percent 1o 31

percent.

20Ecrimation of the number of homeless aher 1987 based on continaed geometric growth ied to
tmeplavisibly {but not impossibiy) high aumbers for recent years. Becauss good natonwide esimates of
the number of homeless in recent years were not avaflabis, we adopted the more canservative assuemption
of constant annual growth, Under the pre. 1387 assumpdon of constant annual growed: tate, the number
uf hoteless increased abous 0.5 million between 1956 and 1SBY; this was the post- 1987 growth we
nsssrned.

Zlaur and Coben {1989, p. 28). The suthors do not explicitly define the age &1 which young people are
vonsidered aduits. We asswmed that their deflnition of children corresponds 1o people 100 Younyg to use
cocaine.

Z2The tnstiture of Medicine reports that abous 75 parcent of the homeless are unarached sdults and the
rest are mostly single mothers with children {Gerstein and Harwood, 1580, n. 84). This finding is not
invonsisten? with the Urban Institute extimate: 75 percent of the homeiess are unattached males, 8
percent are unanached females, 8 percent are single mothers with children, 2 percent are other families
with children, and the res ars other family groups withou chiidees f8ur and Colies, 1389, p. 39),

' Bgome stay temporarily during these intervaly of homelessness with family or scquintances, bug
nonegtwiess they are excladed o the household populadon (Gerstzin and Harwood, 1980, p. 84).

24 e (nutitute of Medicine clatins that “200,000,t0 700,000 peopie . . . are homeless on any given night
and 23 many as 2 milfion experience homeleasnens at some poing during o year™ (Gerstein and Harwood,
1999, p. BL). The Usban Instinute calculzies that abaut twige 2 many people experience homelessnesy of
sopme me during the year as arg homeless during & menth (Bart and Cober, 1989, g 32).

250nly the counts from slsout 1572 and ater are redevant to the analysis, since 1972 is the Best NHSDA
survey year for which cocaine dara are avallable. We lndluded the eatier yrars so that our model of the
sacaing spidemic would have an inital tall instead of s abript st
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Figure 3.4~Numbers of Homeless, Homeless and Near-Homeless, and Adult
Homeless/Near-Horneless Over the Past Two Decades

For lack of better informauon, we assumed that ever/occasional use corresponded to
light use, and recent/regular use corresponded to heavy use, Only one of the studies
covered by Fischer {one published in 1887 and thus presumably representing 1986
conditions) was national. It reported (Fischer, 1987, Table 5} that 10 perceat of the
nation’s homeless were recent/regular drug users, but did not report what percent-
age were ever/occasional users, Averaging the ratio of everfoccasional to re-
cent/regular percentages in thase studies that did report both (each of which focused
ttpon & particular city! suggests that it Is reasonabile to estimate that the percentage
of everfoccasional drug users among the nation’s homeless was around 20 percent
(twice the recent/regular prevalence rate} in 1986,

How much of that drug use can be attributed to cocaine? Fischer states (1987, p. 2}
that “although alcoho! is the drug of choice among the homeless, partly due to eco-
nonics, there is evidence suggesting that {{llicit] drug abuse alsu affects substantial
proportions.” Prior to the introduction of crack, which was sometime before 1987
{the first year the NHSDA surveyed crack usage}, cocaine was probably not widely
used by the homeless, Assuming that ane-fourth of the llicit drug use among the
homeless in 1986 can be atributed to cocaine, we estimate that about § percent of
the homeless were light cocaine users and 2.5 percent were heavy cocaine users in
that vear. These prevalence rates are comparable to (although 2 bit higher than} the
estimates {based on the NHSDA] of the prevaience of light and heavy cocaine users
in the household population. Prevalence rates among the homeless for years prior to
1986 were determined by adjusting the 1986 light and heavy prevalence rates {5 per-
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cent and 2.5 percent, respectively} by rough estimates of the light and heavy preve-
lence rates in the household population 2

Estimating the extent of cocaine use among the homeless for the years after 1986 is
more difficult. According to unpublished data coliected by Audrey Burnam of RAND,
thera is evidence that g dramatic increase in drug usage and dependence amaong the
homeless in Los Angeles occurred recently (from 1985 to 1991), presumably becquse
of an incregse in cocaine, and particularly crack, usage. If this pattern is also true na-
tionally, then assuming that the cocaine usage rates after 1986 are the same as in
1986 leads to a serious underestimate of cocaine usage among the homeless. Bur-
nam’s data show that recent drug use (within the past six months) among the home-
less in Los Angeles increased from 10 percent o 29 percent, Hfetime use increased
from 31 percent t¢ 51 percent; and a startling 21 percent of the homeless in Los Ange-
les are dependent on cocaine. For our analysis, it was assumed that both the light
and heavy prevalence rares increased linearly to 20 percend in 1981, (If drug usage
among the homeless has increased because of crack addiction, assuming the light
rate is twice the heavy rate is no longer justifiable.)

The Numbers of Light and Heavy Cocaine Users in the
Homeless/Near-Homeless Population

Finally, we assumed that the prevalence rates among the near-homeless are one-half
the prevalence rates among the homeless.2? Figure 3.5 depicts the numbers of light
and heavy cocaine users in the homeless/near-homeless population for each year of
the cacaine epidernic. This estimation suggests that the numbers of light and heavy
tocaine users were not significant prior to 1986, but that they became increasingly
significany after 1986. Hereafter, the combined homeless/near-homeless populaton
will be referred to as simply the homeless population.

ESTIMATES OF PREVALENCE AMONG THE INCARCERATED

Estimation of the number of cocaine users among those who are incarcerated is also
& two-step process. First, the size of the incarcersted population for gach year in the
past three decades is assembled, and then the fractions of the intarcerated popula-
tion that are light and heavy cocaine users, which vary over time, are roughly esti-
mated. These figures determine the number of ight and heavy cocaine users among
the incarcerated that must he added to the NHSDA-derived counts. By incarcerated
tocaine users, we mean pesple who would be users if they were not incarcerated,
Incarcerared people consume little if any cocaine, reflecting the incapacitation effect
of incarceration.2® However, those peeple using drugs before entering jail or prison

257he rough estimates were derived from an early version of the Maskovian model (it 1 NHSDA data
oniky, and anadjusted for homeiess and incarcerated users]. Using the household prevalence mtes, instead
of the prevaience aumbers, ensuzes that hameless prevalence rates during the early years of the cocaine
epldemiv are nOE sverestimited,

Z¥he fsstitute of Meditie renor (Gerstedn and Harwood, 1990, p. 843 mokes a sitndlar asstsption,

26garween July 1, 1989, and fone 30, 1990, 0.4 percent of drg tests i federal prisons and 1.4 percant af
drug tests i state conflnement facilities were positive far cocalne. Howaver. these numbers may
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Figure 3.5—Light, Heavy, and Totsl Cocaine Users i the U5 Homeless/Near-Homeless
Popuiation

will likely use drugs after release, unless treated for drug abuse/addiction while in-
carcerated. We thus considered people who were drug users before incarceration o
be drug users, even though they did not use drugs while incarcerated.

The Size of the U.S. Incarcerated Population

The numbers of people in federal prison, state prison, or jail for sach year from 1980
to 1990 are displayed in Table 3.6, The numbers represent average prisoner Counts
on any given day during the year, not the 1018l number of people cvcied through the
system in @ given year. As such, they represent the size of the population not
counted in the NH5DA surveys. These data (combined with estimates of the missing
data) are then plotted in Figure 3.6,

‘The Fraction of the Incarcerated Population That Use Cocaine

An analysis of the data from the 1986 Survey of Inmates of State Correctional Facili-
ties showed that 43.7 percent of state prison and jail inmates admined to having ever
usad cocaine, and that 22.2 percent adenitied to having used cocaine regularly {once
a week or more)l, Unforiunately, these data do not correlate directly with the
NHSDA-derived data, sincs the inmates were not asked if they had used cocaine in

somewhat overstate the sotusl prevaience becauss they lntiude tests thar were for cause, not just random.
and systematic screens (Burean of Justice Swatistles, 1831),
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FTable 3.6
Caunts of Various Incarcerated Popadations
(in milions:
Federn] 2nd State
¥ear Prissn Peders Prison  Swate Prison  Seate Jail Tomt!
1960 o2z 0.023 0.169 2118 033
1963 0.220 0342
1962 G218 k!
1963 0247 £.346
1964 f.2i4 DUS
1965 0210 0.021 f.189 0.348
1566 0.19¢ 0.538
1957 0.194 92346
1968 487 8332
1964 0.19 {345
b ed 0156 0,020 0.176 $.152 348
1971 0.138 £ 0.348%
1972 %196 0.141 £.337
1873 8204 8348
1874 8.218 . L.3%
7403 {248 15177 0.216 6390
1878 0262 0414
1977 0278 ) 0433
1978 £.254 6.158 8452
¥/ f£.361 8472
1830 4315 Q028 0.28% 0.49%
1583 0353 0.556
1982 0.394 0.023 2371 H.604
1983 4419 4.0%6 B33 0.223 $.642
1984 D443 B4L7 0415 0234 §476
1988 D480 £.832 0.447 $.256 4.735
{888 0522 0.038 0,485 8274 {.755
1587 0.560 © 0039 0.521 0.28% 0.855
1988 0.603 g2 B.560 0.343 3.945
1589 0830 G H4.653 0.365 1.4878
1500 —-—" G50 {688 D405 1142

SOURCES: (1) Bureag of Justice Statstes, Seurve Book of Crisinal fustice Statistics,
996, p. 504; (2) Sraslsiioal Aberracts of the Unlted Stazes, 1967, p. 163, 1974, p. 162; 1975,
pp. 167-168; 1992, . 197,

*summation of fedaral and state prison and state sl popuindons (colusmns 2 and 53,
The oumber of people in state jals for yeam without date is estimaced by linasy
interpotation of the stare inll data

the past vear (data we used to determine prevalencel, and the question abour reguliar

. use did not specily how recently that regular use had occurred. However, since past-
year users are a subset of lifetime users and recent weekly users are a subset of peo-
ple who have used weekly at some point, 43.7 percent and 22.2 percent are upper
bounds on the fractons of inmates {in 1986} that were users and heavy users of co-
caine, respectively. The fraction of all inmates that are light or heavy cocaine users
was estimated using these upper bounds.

For years after 1986, we assumed the fraction of all inmates that are lght users (21.5
percent) and the fraction that are heavy users (22.2 percent remained constant. For
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Figure 3.6-wFedersl Frison, Siate Prison, and jail Populatons in the United States over Time

vears prior to 1988, these fractions were adjusted 10 be proportional ;o estimated
light and heavy prevalence numbers 2

The Numbers of Light and Heavy Cocaine Users in the Incarcerated
Popuiation

Combining the size of the incarcerated population with the fractions representing
light and heavy cocaine users determines the number of light and heavy cocaine
users arnong the incarcerated. Figure 3.7 shows the numbers of Hght users and heavy
asers and the toal for each year of the recent cocaine epidemic. The numbers be-
come gradually more significant with time, reflecting in part the rapid increase in the
prison populations since the fate 1970s. The numbers for years after 1990 are as.
sumed to be the same as for 1930, :

OVERALL PREVALENCE ESTIMATES

The homeless estitnates and prison/jail estimates were combined with NHSDA.-
derived estimates of light and heavy cocaine users w derive ttal prevaleénce esti-

2555 was doos for the homeless estmation, the estimates were derived from an early version of the
Maricovian muxdel (it 1o NHSDA dats ondy, and usadjusted for bomeiess and incarcerated users),

3
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mates.® The overall (light and heavy together) prevalence for NHSDA survey years is
shown in Figure 3.8; the Markovian model was i1 to these combined data.

The fraction of cocaine users that are heavy users was determined above using only
NHSDIA data for 1985, 1988, and 1990. A greater proportion of both the homeless and
the incarcersted cocaine users are heavy users in our estimation. Therefore, the
NHSDA-derived fractions were adjusted to account for these two additional popula-
tions. The fractions of all three populations were weighted by the population sizes
and averaged in order to detennine the fractons 1o which the Markovian model was
fit. These adjusted fractions are displayed in Table 3.7,

it shouid be noted that some nonhousehold pepulations remain exchuded or niot fully
included: (1) the institutionalized and hospitalized, which is a very small population;
(2} military personnel living in military quarters, a popwlation that presumably ex-
hibits a low prevalence of drug use by virtue of its regimented lifestyle and pervasive
drug testing; and {3} college dormitory residents, of which there are over 2 million.
{The 1991 NHSDA was the first 10 survey some nonhousehold populations, including
college dormitory residents and the sheltered hameless, but it did not survey the
military, the institutionalized, or the transients.) Although the estimates of the num-

Hazother minor sdjusament to the 1991 prevaience numbers was nreded 10 refluet the fact that the 1991
NHEUA for tae Rt me surveyed the homeless in shelrers and 1o aveid double conmeing this group. Of
the sstitsated 248,000 homeless andgd near-homeless light cocalne users, 142,000 are honeless tand not
near-homeless). Of these 142,000, 118.000 (576) use services (ronsistent with e assumption that there
are 7 non-service-using homeless for every 160 service-using homeless), The Urban lnstitute (Burt ang
Coben, 1889, p. 18) estimates that 374 of the service using homeless use shelters. Thus, 53,000 (3/4 of the
118,000 sexvice-using homeless light cocaine users) use shelters. Thus, the tomal number of light users in
1991 maust be reduced by 89,000, The cedurtion ih the numbey of heavy cocaine users ks the same,
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ber of drug users in the United States might improve somewhat if the counts (for
years prior 1o 1991) were adjusted to reflect the college dormitory resident popula-
tion, this adjustroent, if possible at all, would be at best a rough guess, and certainly
is not critical for cocaine 31
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Flgure 3.8--Overall Prevalence of Cocalne Usess in the Untied States

Table 3.7
Percentage of All Users That Were Heavy Users in 1985, 1988, and 1990

Yeur Householgh Homeless®  Incarcerated®™ Tomd

1985 137 ‘08 473 146
1388 184 463 50.8 204
1990 i ) 443 5.0 253
LEreen 1955, 1988, and 195G NHEDAS,
VDerivesd from tha estdmates shove,

31goawever, it might be more critical for alcohol and marijuana, As a result of including domitory
sesicionts, the NHSDA prevglence rites of cocaine ysers aged 18 o 26 are only stighly iower, but 152
prevelence rates of aleobol and marijusna users are higher (Natlons! Instrote on Drg Abuge, 198)),
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Chapter Four
COCAINE USER COHORT RETENTION

There is a well-understood fact about illicit drug use: many users, as they manire,
tiaturally desist in using drugs, and only some users continue to use drugs for a long
period of time. One may ask, Of a cohort of people who all begin using drugs at ap-
proximately the same time, how many will still be using drugs one, two, five, ten, e1,,
years later? The fraction of a cohort of initiates that is still using drugs N year later is
called the N-year cohurt retention rate. This is another characteristic of the system
{iry addition o prevalence} that can be used to describe the dynamics (o be mod-
eled !

Cohort retention rates can be calculated from the NHSDA in the following way. For
each person who responded positively to the lifetime cocaine-use question, subtract-
ing the person's age at first use from his current age determines the number of years
since initiation. This establishes a set of coharts of people wha initiated use at the
same time. The fraction of people it each cobort that are still using cocaine is de-
termined by examining the responses to the past-year use question. This procedure
looks at a cross section of the population for each year since inidation, combining
people of different ages, races, incomes, sexes, et Thus, the N-year retention rute
cannot necessarily be intwrpreted as the likelihood that an Individual user will con-
tinue to use for N years, since different subgroups probably exhibit different reten-
tian rates. It Can be interpreted as an average characteristic of the drug-consuming
population.

As atritudes about drug use change, so do retention rates, Therefore, we might ex.
pect that cohort retention rates calculated with NHSDA data from different survey
years will vary. Each curve in Figure 4.1 plots cohort retention rate as a function of
time {smoothed with a three-year running average).? Three of the curves are derived
from different vears of the NHSDA; one plois the average of those three years. The
data for cohorts that initated use over 15 years ago are (o0 noisy o be useful, The re-
. tenton rates seem to have declined berween 1985 and 1930, but the estimates are
imprecise, so this observation i3 made with some caution,

131 is logleally euivalent 1o the reciproeal of the time reguired for (nearly) all users to Bow out of use iy the
absence of incidence.

Ry definttion, 100 percent of & cohort is sdil using zero years after initiatton. Smoothing the dara distorts
the zero-year data point,
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Figure 4.1—Cohornt Retention Caladated from Three NHSDAs and the Average

Asguming that the average cohort retention rate curve best characterizes the recent
cocaine epidemic, we used this averaged information to fit the Markovian model. By
examining the average curve, we see that about 50 percent of initiates are stll using
two years later, abowut 40 percent are still using Bve years later, and about 30 percent
are still using ten years later. In other words, 4 large fraction of the users only use for
a short time, but those who continue to use do so for many years. The former cate-
gory correlates with the experimental users, whereas the latter corresponds 1o the
habitual and addicted users.



Chapter Five
ESTIMATES OF THE INCIDENCE OF COCAINE USE OVER TIME

Incidence of cocaine usage has varied gready during the past 20 years, It is hypothe.
sized that filicit drug use is “mansmitted” to non-users {much like an infectious dis-
ease, hence the phrase “cocaine epidemic”) by drug consumers in the early stages of
use. These users, who have not yet experienced the mast objectionable conse-
quences of drug consumption, proselytize their friends with descriptions of euphoria
and protestations of drug usage's social acceptability, However, since the exact na-
ture of the transmission mechanism is not fully understocod, predicting incidence of
drug use is much more complicated than predicting incidence of other infectious
pathologies. Even measuring incidence is difficult, given the illicit nature of drug
consumption; it is not surprising that there is no useful divect count of anmzai inck
dence.}

Nonetheless, incidence Is a critical component of the systen 1o be modeled. 1t will
be shown that o pronounced peak in incidence {of this most recent epidemic} pre-
ceded by almost 2 decade the peak in prevalence that occurred in the mid-1980s. In
fact, prevalence is so closely tied to incidence (although with an inherent tme delay)
that an assumpiion of constant incidence would preclude a meaningful match of the
mxdel to the dynamics of the cocaine epidemic. Thus, 10 model the dynamics of the
epidemic requires detailed incidence information over time. Although direct counts
of annual incidence for the entire duration of the epidemic are not available, anmial
incidence can be derived from the NHSDA in either of two straightforward ways.

The NHSDA asks subjects if they have used cocaine in the past 30 days, in the past
year, or ever in their lifetime. The difference in the lifetime estimates between suc.
cessive surveys represents incidence betweesn surveys. The surveys until recently
were administered intermittently rather than anpually, so annual incidence was de.
termined by dividing the between-survey incidence by the number of intervening
years® These data were smoothed using a three-point moving average to generate

IThs 19741982 NHSDAs included direct quesdons on subjects’ frst-rime use of drugs during the past
year, bur since these guestions were not included in the more recent surveys, this method was fiot used in
more than 4 surmparative sense for our analysis,

E&djmmm o gecout for the specific months in which successive sutveys wers administered wers nit
incorporated in this analysis. As discussed in Chapter Three, the fact tha the lifstime prevalence estitiate
in 1988 wag lower than in 1885 (implying negative incidence! was corrected by interpolating the Hfstime
prevalence dafa so that incidence could be derived for ail years, (See Gfmcm and Brodsky, 1992, for un
alternative diffarence estimation.)

3t
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the difference estimate of the annual incidence for each year between the first and the
most recent survey. {The number of users who responded positively to the lifetine-
use gquestion the first time the survey wias administered in 1972 was assumed to re-
flect a constant anpual incidence between the nominal start of the epidemic in 1962
and the time of the 1972 survey.d)

Thuse who respond positively to the lifetime-use question are asked at what age they
began to conswne cocaine, This information, the respondent’s age at the time of the
survey, and the date of the survey can be used to determine the year of first use for
gach respondent, which can then be compiled over several survey years (1985, 1988,
1990, and 1531} to generate the refrospective estimate of annual incidence for each
year of the cocaine epidemic from 1862 through 18838 (Gfroerer and Brodsky, 19921,
The trend from shortly before 1989 was linearly extrapolated 10 estimate more recent
incidence,

Each method is subject to emror. The main advantage of the retrospective method is
that it is based on 8 larger sample size, which tends to stabilize the estimate. A third
esumate, the average estimate, was determined by simply averaging the difference
and retrospective estimates, Averaging the two estimates mitigated the potential er-
rors of the separate estimates.
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Figure 5.1-Estimation of Annual Incidence: Comparison of Four Methods

SNeither the year of the start of the epidemic nor the shape of the incldence rurve before the firet susvey
year is critical, but assuming & gradual sisoth stars 1o the model of the epidemic avaids the ardficlal
boundary efsct that would resudt frons stnply assaming alf users starced right before the Rest survey, :
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Annual incidence of cocaine usage as determined by these three methaods is plotted
in Figure 5.1. Also plotted is the direct estimare for the years between 1874 and 1982
for the purposes of comparison.? There are significant differences between the vari-
ous estimates; for example, the incidence peaks are displaced by as much as five
years, and the retrospective estimate displays no gvidence of 3 recent upturn in the

incidence of cocaine usage,

Initial results from this demand modeling analysis indicated that neither the retro-
spective nor the difference estimate of incidence provided acceptable model pa-
rameter esamation. Thus, because it is intermediate to the other two estimates, the

average estimate was used,

“hase daiz ware exmacted from Giroerer and Brodsky {1992;. Dars for mdssing years between 1374 and
1382 were determined by Enzar inverpolation,



Chapter Six
FITTING THE MODEL

The model 1o which the observed data were fit is # two-state, four-parameter
Markovian mode! {(see discussion in Chapter Two and depiction in Figure 2.2). This
model was chosen because it is the simplest sufficiently detailed model capable of
generating the requisite historical trends.

THE FITTING PROCEDURE

The nature of the observed data--noisy, imprecise, and sparse—precludes the
effective employment of a rigorous fitting procedure {such as a regression}. Instead,
the four-gdimensional parameter space’ was exhaustively searched for choices that
best matched data identified as characterizing the system, the definition of “best
match” being, admittedly, somewhat subjective {see below),

Three types of information about drug usage were utilized in the parameter
estimation procedure: total prevalence of cocaine use (light and heavy together} over
time, fraction of all cocaine users that are heavy users, and cohort retention rate.
{The first two of these were defined and the observed data described in Chapter
Three; the third was discussed in Chapter Four.)

*  Total prevalence over the course of the epidemic. Specifically, the prevalence
estimates from the ten survey years from 1972 to 1991 were compared to the
meadeled prevalence estimates from those same ten years. The mean squared
enor between the observed and the muodeled prevalence was the measure of
merit.

*  Fraction of heavy users over recent time.-'The proportion of all cocaine users that
are heavy users is not constant because all new users are light users, and new
heavy users priginate only from the light-user pool. The fractan of heavy users
ovey three recent survey years, 1985, 1388, and 1990, increased from 8.15 10 0.25.
The modeled fraction of beavy users was compared (6 the ohserved fractions for
those three years.

oy definition, a b, £and gmust be between 0.0 and 1.0, Constraints in the model reduce the size of the
paramieter space even further; for exarnple, 4 + band f+ g iust bodh be lese han 1.0,

35
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»  Ten-year cohort retention rate. As discussed in Chapter Four, cohort retention
rate is the fraction of 2 cohort of initiates that will stilf be using cocaine after
some period of elapsed time. Cohort retention rates can be determined from the
NHSDA utlizing the age.at-first-use data of the lifetime users and their
responses to the guestion about use in the past year. The ten-year cohort
retention rate of the model was required to match the average of the observed 8-,
§-, 10-, 11, and 12-year average (i.e., averaged over three survey years) cohort
retention rates, which was close to 29 percent.

There is no obvious way to define a singie measure of the goodness-of-fit of the
muodel by combining these data. Since a perfect 8t of all the data is generally quite
unlikely (and in this case was discovered to be impossible), criteria for defining the
best possible fit were needed. The fitting procedure required that the mean square
error over the ten survey vears be near-minimal. {The model parameters that
correspond to the minimal mean square error were close to, but not the same as,
thase that optimized the other two measures of merit} The fitting procedure also
required the model to repraduce the trend and to approximately match the three
fractions of heavy users {for 1985, 1988, and 1990). The ten-year cohort retention
rate was required 1o be a5 close 1o the observed value as the discretizaton of the
four-dimensicnal parameter space supported.

To search the four-dimensional parametey space, first fand g were fixedand aand b
were varied {with step sizes of 0.005 and 0.002, respectivelyl. The best aand b for the
fixed fand gwere selected. Then fand g were varied (with siep sizes of 0.01 each),
and the process of selecting the best a and b was repeated. Finally, the overall best
set of parameters ¢, &, § and g was selected, -

More important than the details of the fitting procedure is a demonstration that the
selected parameters lead to a good 8t of the modet to the ohserved dat, and an il-
lustration of the sensitivity of the 6t to variation in the parameters.? Figure 6.1 shows
the swm squared prevalence delta (which is proportional to the mean squared delta,
or error) versus both g and 2 for fixed fand g {the fixed values are those that ulti-
mately were selected).3 The elevation plot shows that the sum squared delta must be
greater than 10.0 and that it is minimized for values of g and b corresponding © the
middie band.

Figure 6.2 plots the ten-vear cohort retention vate as a function of @ and b for the
same fixed fand g The diagonal line at the bortom of the darkest band in the
elevation plot comresponds o a retention rate of 28 percent Crossing this plot with
the previous elevation plot {bottom, Figure 6.1) determines a set of values foraand b
that are preity good (for these fixed fand g},

1 agdition, it is comforting 1o see that the functions are very well behaved (e, not at alf erratic).

3he tiee-dirensional plot {the 10 one} allows visualization of the surface, wheress the accompanying
clevation plot (the bottorrs one) alows easier determinarion of the functional values
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Flgure § 2~ Ten-Year Cohort Retention for Fixed f= 0.04 and g=0.02
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The search reveals that for all near-optimal fand g the value of @ must be about 0.15.
In Figure 6.3, the madeled fraction of all users that are heavy users as a functioniof b
is plotted for fixed g, £ and g. It is apparent that no single value of b satisfies the
requirement of matching the observed values for all three years. Any value between
the vertical arrows is as acceptable compromise.

This analysis was then repeawd: this time for fived 2 and b, varving fand g Figure
6.4 illustrates that to minimize the sum {or mean] squared deita in the prevalence
estimate, the value of g must be quice small,

Figure .5 plots the ten-vear cohort retention rate as 2 function of fand g for the
same fixed a and b. In the elevation plot {(bottom), the line at the top of the darkest
band {the fourth band from the lower left comer of the plot) corresponds to a 29
peroent ten-year cohort retention rate. As before, crossing the two elevation plots (in
Figures 6.4 and 6.5} leads to a set of pretty good values for f and g {for these fixed
values of a and b, 0.15 and 0.024, which were the values ultimately choseni.

Figures 6.6 and 6.7 plot the fraction of all users that are heavy users for three fixed
parameters {z, &, and either for g and as a function of the fourth (g or f). Note that
as either f {in Figure 6.6} or g (in Figure 6.7} increases, the curves begin te merge.
This suggests that low values of both f and g are necessary for the model t0
adequately reproduce the observed trend in the fraction of all users that are heavy
users,

Figures 6.1 through 6.7 fllustrate the fitting procedure and demonstrate the adeguacy
of the values of the parameters chosen for the model a=0.15, = 0.024, /=0.04, and
&= 0.02. Moreover, these figures roughly illustrate the sensitivity of the model to
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Figure 8.5—Ten-Yeor Cohornt Retention for Fixed a= 0.158nd b= 6,024
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variation in the parameter values. The set of parameter values chosen for the model
* is not uniquely determined, sinve many other combinations of values for the four
parameters also provide equally good fits to the data. The ranges of values that lead
to equally good fits are quite limited, however. Any choices of fand gsuch that the
sum of the two parameters is less than 0.09 are adequate; the choices of fand g that
best match the increasing trend in the percentage of users that are heavy users are
those whose sum is less than 6.06. For all adegunate choices of fand g a must be
about .15 and b must be somewhere between 0.02 and 0.03.
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The results of the overal! fitting procedure suggest that the outflow from heavy use to
non-use {represented by the parameter g) is not critical to the model, A simpler
model with only the backflow from heavy use 1o light use (represented by the
parameter /} and the two flows out of light use (@ and b) would be sufficient to fit the
data, '

THE FITTED MODEL

As summarized ip Figure 6.8, the parameter values that make the model best fit the
data are a = 0.15, b= 0.824, f= 0.04, and g=0.02.3 A combined outflow from heavy
cocaine use of 6 percent per year seems low because it implies an average heavy-use
career of about 17 years, However, the estimated parameter values are those that
enable the model to best replicate the pbserved data {see Figures 8.1 through 6.4},
Below we compare the estimates generated by this model with the observed data,

Figure 6.8 plots modeled and observed overall prevaience {light and heavy
prevalence together). The fit to the overall prevalence data is about as good as could
be expected, and is sufficient in light of the uncentainty surrounding the prevalence
estimates. The overall shape of the prevalence curve is correct, the time of peak
prevalence suggested by the model is close to that indicated by the data, and the
muodeled average prevaience {6.7 million) is quite close to the shserved average
prevalence (7.2 million}.3 Not surprisingly, the mode! cannot exactly reproduce the
prevalence data. Because the model is smoath by design, it tends to lower the peaks
and raise the valleys in the prevalence curve, as indicated in Figure 5.9,

;
™ Ughtusers
PP R—
(©.15)L
Non-usera (G024, *T(o‘ow;t‘i
Dozarg | oovy uses
Figure 6.8~The Fitied Model

*xlthough these Dow rates are traditionally called transitlon probabilities, they must be interpreied with
great cagtion. For msample, ¢ is the snnusl flow bt oot of ght use, 1na senss, it is the overal)

that a Nght user will flow back 1o non-ase in any given year, However, the zxrumpton thai al initiates
have a (.15 probabiiity of quitting each year is a misinterpretation, In part because the light-user pool aise
contains the backllow from heavy use, It is imporntant 1o note that the parsmeters were chosen withous
regard to any data about she likely behavior of cocaine users; they were selected sotely based oo the fit of
the two-state Markovian snodel to the three critetia discussed above. That the fitted model iz a very
stmplified madel of the system suggests that the fowr pararneters are just that, parameters, possitily

without deeper meaning.
Srive avernge Is over the ren survey years.
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Figure 6.9--Overall Frevalence of Cocuine Users: Modeled ve Observed

Figure §.10 shows that the observed percentage of users that are heavy users
increased from 15 percent to 25 percent from 1985 to 1990, and thar the modelad
percentage increased from 16 percent to 24 percent. The best-8t model is incapabie
of matching the observed numbers exactly, but it reproduces the trend and
approximates the values.

Figure 6.11 shows the results for cohort retenition. The “observed” curve is the cohort
retention curve (i.e., the cohort retention rate as a function of time since inidation}
determined by averaging the cohort retention cutves calcudated from three different
years of the NHSDA {1365, 1988, and 1950). This is compared to the cohont retention
curve genérated by the fitted Mugkovian model. As required, the modeled ten-year
cohort retention rate exactly maiches the observed ten-year rate. Because the
mudeled and observed curves are characterized by approximately the same shape,
we concluded that Stting to only the ten-year retention rate {and not to other N-year
retention rates, where N <« 10) was adeguate,

In stmmary (see Table 6.1, the fitted Markovian mode! tracked the historical data
fairly weill, Prevalence over the ten survey years from 1872 to 1991 was tracked
satisfactorily, as can be seen by the table’s first entry, which shows that the average
modeled prevalence roughly matches the average observed prevalence, The
percentage of al users that are heavy users was required to foliow the trend from
1885 10 1938, and to approximately match the values for the three survey years. The
second fine of the table shows that the heavy-percentage fit was good. The modeled
ten-year cohort retention rate was required to match the observed rate. it did, as
reflecied by the third line of the table. )
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Tables.}
Summery Measures of Made! Parformance
Measure Observed Mudeled
Prevaience taveraged over NHSDA survey years from 1972 10 19813 7.2 millien &.7 rfilion
Percent heavy users (averaged over 1985, 1988, and 1990} 21% 20.4%

Fen-weair cobort retendon 25.1% 29.9%




: Chapter Seven
FINDINGS: UNDERSTANDING THE PAST

One valuable appiication of the modal is to use it 1o explore various aspeets of the
 tocaine epidemic history that are not obvious fom examining the raw data. The

graph in Figure 7.1 depicts the modeled percentage of all users that are heavy users
over time. The dip in the percent-heavy-user curve just before 1980 corresponds o
the rapidly increasing incidence that occurred around that time {a consequence of
the fact that all new users are light users}. Since that time, the percentage of all users
that are heavy users has increased dramatically,

As was discus;ed in Chapter Five, incidence to cocaine use peaked sround 1980 and
has subsequently decreased {until, perhaps, very recently). Figure 7.1 suggests that
" on the macre scale, there is a delay of about ten years between incidence and heavy

2

18 Jo

10}

Pawent haavy us678
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Figure 7.1~-Modeled Perwnage of Users That Are Heavy Users: Variation over Time
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usage.’ Consequently, the effect on heavy usage of government programs that
reduce incidence [such as prevention programs} will only be realized many years
later. And part of the effectiveness of local law enforcement and other prograsms that
influence drug use in multiple ways (affecting incidence, flow rates, and the
consumption rates of current users) will also be delayed. Thus, it is critical that such
delays be considered when the benefits of these types of programs are measured.
{Heavy-user treatment programs will affect the number of heavy-users more directly
and immediately, but the effects of treatment programs are also delayed in the sense
that maost users need to undergo treatment regimes several times for the treatment to
be “effective.”)

The significant variation In the heavy-user percentage implies that oversli prevalence
is an incomplete and insufficient measure of the status of the cocaine epidemic.
When a larger fraction of the overall prevalence is associated with heavy users, a
different cocaine control strategy might be desirable. For exampie, prevention
programs {which are hypothetically most effective in the early part of the epidemic
when users are few, most of the users are light users, and potential users are many}
could be scaled back while treatment programs are expanded to respond to the
greater proportion of heavy users that emerge in the latter part of an epidemic.

" The graph of modeled prevalence over time in Figure 7.2 reveals the underlying
contributions 10 the prevalence estimates by light users and heavy users. Both the
averall prevalence and the ight-user prevalence exhibit a peak in the early part of the
last decade and a more recent leveling off. In fact, this overall prevalence curve has
characterized the course of the cocaine epidemic in the eyes of some policymakers,

But while both overall and light-user prevalence have recently declined and leveled
off, the number of heavy users has cantinued to increase. This saongly suggests that
the *cocaine problem” is not disappearing (as some responsible for drug control in
the government are eager to announce), To the contrary, the “problem” may be
getting worse, {Of course, this depends on how *problem” is defined )

Combining estimates of how much cocaing light and heavy users consume with the
modeled prevalence information {Figure 7.2) gives 2 picture, displayed in Figure 7.3,
of how cocaine consumption has varied over time, Here we use an estimate of 29]
metric tons of cocaine consumed in 1992 (Rydell and Everingham, 1994). This total
consumption estimate, the estimated imodeled} number of light and heavy users in
1982 Gie., 5.5 million Hght and 1.7 million heavy users at the stant of 1952), and the
ratio of heavy- 1o light-user annual consumption {calculated in Chapter Thyee as
about 8:1) can be combined algebraicslly 10 determine that, on the average, Jight
users consume about 18.4 grams per year and heavy users consume abgut 118.9

. grams per year?

INnte that 04 is not necessarly tive for an Individual user; this false conciusion Is an exampls of the
fallacy of division.

21hese averages inchuzde the incarcerzted populetion, which consumes only oegligible amounts of
cocaint, The average Hght angd heavy consumption rates for the mcaz:w uslng populatans ave 17,2 and
140.0 grarys par year, respedctively,
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In contrast to the overall decling in prevalence over the past decade, consumption
has merely leveled off, as is evident from Figure 7.3. H incidence continues to
decline, consutnption will also decline, but this decline will not be noticeable for
years, Even whils overall prevalence is declining, large amounts of cocaine will sl
be consumed in the Unired States by the remaining users because more and more of
thern will be heavy users. To counter this trend, cocaine control programs that focus
upon reducing consumption by heavy users are required.

The bottom line is that, not only in terms of the prevalence of heavy users, butalse in
terms of total cocaine consumption, the “war against cocaine” has by no means been
“won.” Thiz conclusion supports those who argue that the cocaine problem is
worsening. The effectiveness and costs of various cocaine control programs must be
compared to determine what control strategy s optimal at this point in the
epidemic.®

31his is the opic of the companton document to this pne; Rydell and Everingham (19941,



Chapter Eight
FINDINGS: PROJECTING THE FUTURE

Bercause cocaine incidence is an input ta the model and the course of the cocaine
epidemic depends so strongly upon incidence, our model by itself is not predictive of
the future course of the epidemic. However, given 4 script for future incidence, the
model can answer certain questions about the future. For example, it can show how
long it would take for the epidemic to (nearly] disappear if there were no fiture inci-
dence. More generally, the model can project the course of the epidemic given any
hypothetical incidance scenatis.

Obviously, whether such a projection actually predicts the future course of the epi.
demic strictly depends un whether the corresponding incidence scenario proves w
be true. But the hypothetical incidence scenarios, and the resulting prevalence and
consumption projections, are much more than futile guesses destined to be wrong
because future indidence cannot be predicied with any certainty. On the contrary,
the value of such projections lies in the fact that they bound the analysis in 2 useful
way. _

In this chapter, the 15-year course of the epidemic is projected for 2 number of dif-
ferent incidence scenarios, For each scenario, incidence, light and heavy prevalence,
and light and heavy consumption {assuming constant consumption rates) are plot-
ted separately. Figure 8.1 shows the three graphs for the first incidence scenario. the
waorst case considered, for which it is assumed that annual incidence remiains at the
leval estimated for 1591: 0.988 million new users peryear.! From the prevalence and
consumption graphs, it is evident that constant incidence, even at a magnitude as
low as it has been in recent years, implies both an increase in prevalence of about 1
million users over the course of 15 years, and a substantial increase in the amount of
cocaine consumed in the United States. Thus, in the absence of cocaine connol pro-
grams that significantly alter the flow rates, incidence must decrease if cocaine use iy
to be counteracted.

Figure 8.2 shows the tesults for scenario 2, in which we assume incidence is halved in
the next 15 years, (This is roughly equivalent ta the incidence trend between 1984
and 1988 —see Figure 5.1.) Halving the incidence reduces current overall prevaience
by anly about 1 million users (second graph) and does not reduce consumption at all
{thixd graph).

YOt course, this s not the worst possible case, since incldence could once again follow an increasing trend,

51
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A third, more optimistic scenario is plotted in Figure 8.3. This one involves an inci-
dence decline extrapolated from the retrospective estimate of incidence (instead of
the average estimate--see Chapter Five), which is near zero in 15 years. The corre-
sponding prevalence is less than it was in the previous scenario by about 1 million
users over 15 years {3ee second graph in Figure 8.3); however, in spite of the opti-
mistic incidence projection, consumption decreases only marginally over the 15-year
period (see third graph). This is 2 direct consequence of the persistence of heavy
users and suggests that reducing incidence, while necessary, is by no means suffi.
cient.

How would a sudden but temporary suzge in incidence, perhaps as the resultof a
short-term cut in prevention funding, affect the epidemic over several years? In this
fourth scenaria, shown in Figure 8.4, incidence is halved over the course of 15 years
{as in the second scenario}, except for onte year in which it is drastically increased. By
comparing the prevalence and consumption graphs here with those in Figure 8.2, we
see that it takes just about 15 years 1o recaver fram the temporary surge in incidence.

Having observed that a steady decling in incidence only marginally affects the course
of the epidemic, one wonders what is the maximal decrease that incidence, or rather
the fack thereof, could cause in prevalence and consumption, Assuming {op-
timistically and probably quite unrealistically) that incidence is reduced 10 zero and
does not resurge, the maxdmum effect that reduced incidence can have on the future
course of the cocaine epidemic can be estimated. Figure 8.5 shows the results for
this fifth scenario. As the second graph shows, prevalence is redoced to about 2
niillion cocaine users in 15 years. But, since most of those users are heavy users, the
decrease in consumption {thitd graph) is not nearly as dramatic: in 15 years, con-
sumption is only halved. Thus, even in the absence of incidence, it would take about
3G years for the currant epidemic to (nearly) disappesr, unless programs that increase
the flow rates sut of cocaine use are expanded,
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EXECUTIVE SUMMARY

At the requsst of the Office of Nexional Drug Conirol
Policy (ONDCP), the National Institite on Drug Abuse
(NIDA) sponsored a study of the drug procurement
practices 0f sctive injecting drug users ([DLsT and crack
users. Using a community-based research infrastructure
developed by NIDA (o respond 0 emerging drug-related
issues, wrends, and consequences, including human immu-
nodeficiency virus (HIV) infection, 1he sdy designed a
rapid response assessment of patterns of drug use, methods
of ohiaining drugs. and income sources and sxpendilures
for grugs in a noninstitutionalized, outpf-resmen
population. The identification of paneens 8nd procurement
practices of chreaic drug-using populations can be useful in
the formulation of drug ahuse pelicy decisions.

The sample includes 1,134 male and female active
injecting drug users and crack users Gapproximaely 120
respondents from each site) recruited by targeted sampling
designs in 10 cities across the United Suaes panticipatng in
e NiDA Cooperntive Agreement for AIDS Communiry.
Based OutreachIntervenuon Research Program. The
selected sites provide regional represenioiton and diversity
in demographic composition, the price of street drugs,
procuretme i patterns, and resources used 10 obuain ilicit
drugs. Data collecton was performed using siructured
interviews.

Aggregated results of all cooperating sites are pre-
sented in this repont based on a typology of drug use, The
typology characterizes users by patterns of multiple forms
of cocaine and hergin use in the X) days precading the
interview. {The typology takes this focus $ince data on
enariiuans, ather opiute, sad amphetamine use indicated
relative CORSISIERCY aCIUSs Lroups.)

Data cotlection al each Erug Procurement Study she
wps guided by the primary objective of providing 2 sampie
of the population of out-of-treatment, notinstitutionalized
drug users based upon local knowledge of patterns and
reads. Colleciively, these data provide broad-based
estiinates and characteristics of drug users who are out of
remment. These data do not provide prevalence cssimqics
of the use of crack cocalne or injection drugs in the general’
populanien, Further, while the data represent 10 geographi-
cally diverse cities, without 1he esumate of iwue paramelers
of the oui-of-reatmens drog-using population, it is difficylt
1o detertine the national representativeness of (his sample.
Factors related 10 the research design, including issees of -
sargeted sampling designs, seif-selection, and nonresponse,
cannot be fully ascenained.

Analysis focused on three principal issues of drug use
and drug procurements-cverall patierns of drug use and

expenditures. patteens of drug acquisition, and sources of
income. Findings for each are presented below, '

Funterns of drug use and drug expenditures: Results
indieate that this population {seninstitutionalized. out-of-
teatrent drug tisers) engages in bebawiors that cause
considerabie harm to themselves, their dependents, and
sociely in general. Most sespondents {36 percent) cepurted
injecting drugs. While 53 percent repotied previous tormat
drug treaunent, the majority of respondents continue (o use
cocaine and heroin with greal frequency. Aithough there is
considersble variation in the yse of pritniry drugs (pow-
deted cocaine, heroin, speedball, crack cocaine), the use of
cocaine, parvicularly in the form of crack, s peevasive in the
aggregated sample across all pritnary drug user groups.
Muhiple forms of heroin and cocaing use are common 30 ail
sty groups, with the single exceptivg ¢iat primary crack
smokers were less ikely 1o engage in other drug use forms,
In (this sample, women were more likely 1@ be in the crack
anly group than in the crack primary group or in the owbet
drug groops.

The extensive use of drugs by respondents in the study
recuires 5o outlay of a sigaificant pottion of respondents”
resources for the purchase of drugs, undoubtedly limiting
the amount of money available for other expenses such as
housing, food, clothing, and medical care. Almost two-
thirds of cash expenditures of e sample in the past 30 days
were reparted to be spent on drugs.

Acguisition of drugs: The majoriey of respondents
reported that drugs are easily acquired when cash is
available. Conversely, most respondents indicated a lack of
cagh rather than 2 reduced availabilny of drugs as the
primary obstacle in drug acquisition. Whike the use of ¢ash
or cash in combination with other means are moss commen, .
other acquisition forms eporied include obwining drugs for
free, wading sex for drugs, and selling drugs 1o acquire
drugs {or personal use.

Respondents who found drugs difficelt 1o obain in the
past 30 days were more likely o engage in seiling/dealing
drugs or in uading goods for drugs. Those with higher
levels of drug use were more likely to report engaging in
drug sefling/dealing. Primary orack use was associated
with trading <ex for drugs.

Sources of income; The malarity of respondents
reporied some source of legal income in the past 30 days,
These legal sources inciuded employment, public assis-
wnoe, or support from family or friends. Nearly half of te
sample indicated income in the past 30 days (rom same
type of employment, including day work paid in cash.
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More than half of the rsspondens reported invelve-
mient in gash-generating criminal activites in the past 30
duys. Drug sale-reiated scdvities, inzluding selling drugs to
nondealers, finding buyers, bolding drugs. provithag space,
or olher drug preparation activities, were the most {re-
quessly reported ingome-generaung criminat ssuviies in
tus sumple. Men snd women werg very similar in weems of
percentages repacdng legal income, iHiegal iscomit, or 3
combination of fegal and iflegal income. Women were
mote likely 10 repor income derived from commercial sox;
men were more fikely @ repont a variety of iflegal income
sources, including isvolvemesnt in drug wade. shapiifing,
numbers running, motor vehicle theft, or buying/receiving
stalen goods. Hlegal income was more hikely among
respondents with higher levels of primary drug use and
those reporing hardship in acquiving drugs. Resubs in this
sample indicale that those in socaing {(smoked and injeviad)
primary groups had the grearest likefihood of being
involved in crimingd ackvites.

Drug Use. Crime, and Pubiic Heatth--Bolicy Issues
for the Fidure

Drug-using behaviors have complex health and soclal
consequences that require the adention of the Nation’s
puiskic health, drug controf, and criminal hestice systems.
These Jata show thiat this sample population of injecling
drug users and erack users is inveived in chironic drug use,

INTRODUCTION

engages in dlegal activithes w acquire drugs, and is exposed

W the risk of BIV nfection and sexually mansmiged ®
diseases through injection practices and through trading sex

for drugs. Twelve percass of this populition, for example,

tesied positve for HIV antibodies. :

Given the exiensive use of peesonal rescurges % Obtain
drugs, and 3 considerable percemage of respondems who
have already ben in drug freaimest bul sontinue 1o gse
drugs, findings indicate the need for strategies “bridge”
10 [ormal drug weatment. such as cCommunity-initiated and
comminity-based preveaiion programs. Traqizin;}zzf drug
control and criminal justice policies have emphasized
densand and supply reduction. The findings from shis study
suppon o nreased emphasis on harm reduction, including
innovative stritegies 1o reduce Mgh-risk drug-using
bahuviors and 10 recruit, engage, and retain drug usery in
weatment, Intervention programs must be located in
neighborhoods where people buy and use drugs and
designed with an swareness that chrosic drug users olien do
not sgak treatment, are fess likely 10 benefit feom reaiment,
and continue 10 place themselves at high risk of acquiring
and transmitling H1V, Creating o research infrastrugtare ©
support penodic and coordinaied data collection snd

Policymakers in the Uniwed States rely on more than 33
Federal deug abuse databases and 2 growing 30dy of relawd
resezarch to assisl them in undersianding the nature and
extent of problems associated with drug abuse: these
respurces also contribuie 1o disgussipns about sirategies 10
address drug abuse problems (Burcau of Justice Siatistics
1990, 19925, Whle gach of 1he exigung dawsbases adds to
our kaowledge of the consequences of iliegai drug use (for
boih the individual and society} and the impact of drug
abuse-related programs, each limits its favus 1o selected
aspects of the drug problem {for example, estimates of the
use of differem drugs, numbers and panerns of drug.refated
health emergencies, rases of drug use among those arrested
for serious crimes. drug prices and purity indicators, and
crime statistics); the complex relattonships among deug
ahuse, cime, and health and social consequences remain
obsgured (Buresu of Justice Sunistics 1992; 4.5, General
Accounting Office 1993,

These sources indicate, {or example, that in 1994,
approximaely 75.} millicn Americans {37 percent of the
. population) had used illicit drugs cne-or more rimes in their
tves {Substance Abyse and Mental Health Services

Administration 1$92): estimates of the numbers of injecting

developing the Capacity w0 rcspon'd rapidly ¢ emerging
issuds related 10 paems and conseque nces of drug use are
erivically importane.

drug users in the United States range from 1.1 1o 1.5 million
{Dondero 1987, Tumer et al. 1989). Americans spem
appeonimately 330 billion oo cocaine, 39 biltion on heroin,

$8 hillion on marijuana, and $2 billion on other illegal
drugs in 199] {(Rhodes £t al, (9931

1t s estimaled that about 5.5 million persons. more thao
3 percent of the adolescent and adult populaiion, need
weatment for drug abuse (Gessiein and Harwood 1990y In
997, more drug users than cverw—an estimawd 433 (00—
received emergency medical rearment for drug-related
episodes; since 1994, there has bees aa upward yend in
ermergency room admissions during which patienis memion
cecding sse {Subsiance Atwsse and Menis! Heakh Services .
Admisiswation 1993). The societal costs of the use of
drugs othes than sloohodw-including treatment, jost produce
tvity, motor vehicle accidents, crime. and stalen property—
have been estimated at $58.3 biflion per year (Rice o1 al.
1991}

An‘impaian tradizion in research on diugs and crime
has focused on heroin users, particslarly injecting heroin
users. While heroin remains the drug of choice among -
many drug users, cocaine and crack have gained ynpres-
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edented noworiely due 1o Lheir Hicreasing supply. declining
price. and association with violent crime (Goldstein e a),
1yy3y. Exisiing drug abuse research aiso concentrates
heavily on male users, even Lhough women have always
constiluted a sighificam proponiion of drug users (Ashiraok
and Scliey 1979, p. 27; Cisin ¢t al. 1978; Glynn e al. (983;
prather and Fidell 19781 (See also the appendix, Sefected
Background Resources, page 19.)

Recent changes in drug use pawerns {2.g.. widespeead
and increasing use of cocaine and its derivative, crack) and
consequences (e.g., proliferalion of drug wade acivity,
violence, and the continuing epidemics of HiV infecrion
and weberculosisy make it clear that information froms
sources other than existing dalabases may be reguired ©
guide formulation of a nore targeted and comprehensive
drug controt policy. The incraasing avatladility of cocaine
and crack has funiber tncreased the number of female usars,
sometimes as a result of what appewrs o some 1o be drug
“marketing” strategies aimed specifically of wames
(Massing {989},

The widespread use of crack cocaine has had criminal
yustice implications for women and racial minorides, Ina
study of arrestess in major cities in the United Swuates, the
National Instivsie of Justice found that intreasing supplies
of crack have resulied in particularly high rates of use
among women {National fastitute of Justice 1988}, Drug
Use Forecasting { DUTF} data have cansistentdy demonsunted
thyt rates of drug use in general, and cocaine use in particy-
lar, aré exiremely high smong women who come inlg
coniact with the criminal justice system {Nationa! Instimze
of Justice 1997}, These findings have been supponed by
other siudies; in their research on womea and drug use,
Hser ot al, {1950} reponed that female drug users are
invglved in propeny crime, drug dealing. and prostitution 1o
support thetr drug habits,

In addition to gender-related trends associated with
changing patterns of drug use. there have been recert
repors i both popular and professional publications
focusing on the nexos amoog race/ethnicity, drugs, and
crime. Repons of increases in drug-related amests among
African Americans and wide disparities n amrests among
African Amencans and whites have coincided with the
emgrgence of crack cocaing during the 1930s, One study,
hased on {990 census records and aTest dat reported o the
Federal Borean of Investigation, foond that in 30 major
cities. drug-related agresls among Afnican Americans were
at ieasy 10 tmes greates than those among whites (Meddis
1992). While the number of nog-Hispanic whiles in Stoe
orisons for drug-related crimesancreased by 16000 10 a
tota! of almost 30,000 berween 1946 and 1591, the number
of Alnican Amencans inprisoned under similar circum-

stances duging the same perind increased by 63.000wa
total of almose 30000 tMeddis 1993 Since the eudy
19708, drug-relused rrest rates for whites bave been
celuively stable at about 300 per 100.000; among African
Americans, these rates have grown 3t abowt 13w 20
percent per yew, peaking at nemty 300 per HO00G i
1989 and declining somewhal in 1990 and 1991 (Blumstein
19931,

Anotiser major socitl and econamic prohiem Haked o
both drug injection and crack use 15 the HIV/AIDS epi-
demic. Payment for illicie drugs Is oftm "wwome in kind™,
for exampie, dealers sumatimes keep some portion of their
drugs for personal use and often scrept s5x or other goods
in paymeni for drugs. OF tbe more than 338,250 AlDS
cases in the United States reported through Sepuember
1553, shightly more than ane-third occurred among inject-
ing drag users, their sexual pantoucs, amdfor their children
{Ceners for Disease Conwrol and Pravention 1993). Inihe
comesl of increased risk of HIV ransmission. the relation.
ship berween drug use and commercial sex rkes ob
particular sigrificance, Trading sex for drugs or money
andfor paying for sex with money andfor deugs have been
reponed in seversi studies {Inciardi et al. 1993 Heeraral,
19941 Carlson and Sicgal 1991 Siegal et al 1992). The
exsmination of e drugs-crime connestion akes 00 new
urgency in Hght of receat reporss that crack use is assoc
ated with intrsased sexual aaivity, not only for womes a
for men as weil, and that crack use is comman among all
types of drug users {Bmner 19931, inchading chronie drug
users who injott drugs.

There have been 2 number of small-suale but importam
stadies on expenditures in drug use. Johnson et al, (1985)
reporied tiat the average user spent about $4.000 per year
on beroing when “income in kind™ was taken into account,
average annual expenditures wers abom $7.000. Reuter ¢
al. {19564 found that the median expenditure for drugs was
about $400 a month, Thess studies were restricied
samples from single communities, and/or individuals who
had comminted crimes. For elaboration on other studies of
expEnditures, see the ONDUR cepon What America's Users
Spend on Mlegal Drugs (Rhodas et al, 1993),

In response to changing drog use pauerns, the increas.
ingly complex consequences of drug abuse, and the limi
of extant data on the chronic, our-of-treatment, drug.
abusing pepulation, the National Institute on Drug Abuse, &
the request of the Office of National Drug Control Rolicy,
conducted a study o examine drug procurement practices
of nomnstiationalized, out~ol-treatment injecting drug
users and crack users and to provide data that can facilinase
the discussion of policies and strategies related o drug
abuse.
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PURPQSE OF THE STUDY :

This repon presents information on the following
reszarch questions: .

V. Patterns of drug use: Which drags are being wsed
by whom and how frequenily are they used? YWhat
patterns, charaoterizations, or typologies an be
ahserved?

2. Expenditures for drugs: How much do respondemts
spend on drugs? Who spends the most on drugs?

METHOOS

3, .ilvfezkadz af obtaining dragr: How BASY 1§ H 1o ohisin
drugs _arzé how are drugs obisineg? Whit role does
barteting {for example. sex for drugs: play in the g
market, and what relztionships between d;ug use zmdg
method of acquisition can be ahserved?

3. Sources of income: What are respondenty” sources of

income? What relatiouships can be sbserved betwaes
patterns ol diug use. 2ase of obtaining drugs, drug yse
intsnsity, demographics, and sources of iHegal income?

The Drug Procursment Study was conducted as pant of
a larges, ongoing NIDA research iniliative, the Covperative
Agreement for AIDS Communiy-Based OQuueach/interven.
tion Research Program (hereinafier refamed 1o as the
Conperative Agrecment Peogram). The Cooperative
Agreement Program is designed to moniter community-
levei wrends in drug use pracdcees, health risk behaviors, and
HIV seroprevalencs rates among 8 soninstitutionsiized,
out-of treatmen sample of injecting drug users and crack
stnckers in 2] progeam sites dwoughout the Lnited States.
A primary function of thess monitoring efforts is 10 assess
the effectiveness of community-based imerventions in
preveniing the spread of MIV infection and other diseases
among oul-of-treaiment drug users,

Ten of the Cooperative Agrecment Program’s 21
programs participated in the Drug Procuremen? Stsdy,
soniributing duia based on both the Drag Procurement angd
Cooperative Agreement dats collection instrzments. These
sies reflect segional differences that werg believed 10 be
sheoreticatly apparent in such key varinbles as racialfethnic
of gender characierisiics of dnag-using populations, the
price of street drugs, procurement patterns, and resources
used 1 obtain ilich substances. Sites were located in:

Dayton/Columbus. Ohio; Denver, Colorado; Detrsit,
Michigan; Houston, Texas: Long Beach, California; Miams,
Florida, New York, New York: New Orieans, Louisiana:

‘Qakiand, California; and San Juan, Puernc Rica,

The sample for this study was drawn from neighbor.
hoods characierized by illegal activities resulting from e
presence of crack, heroiw, cocaine, and speedball {an
injectable combination of heroin and cocaine). Sempling
plans within each site were developed using modified
argeted sampling' (Watters and Biernacki 1989; Lamben
1990, Targeted sampling relics on aspects of snowball,
quota. and survey sampling and ethnographic observalion
construct # study sample that can provide represeiative
data on drig use and disease risk behaviors within sglected
COmITUAIILS,

Daix collection was guided by the prisnary objective of
praviding a sample of the population based upon knowl
eedge of pauerns and trends among [DUs and crack cogaing
users in given neighborhoods. Generalizations from these
data to the out-of-oreatment population should acknowledge
severaf faciors that patentially diminish the represenzative-
aess of the sample.?

)

¢

t Targmied pampling piass for 1be Cooporative Agreement ttudies werg doveloped inthroe stages. In the Rrst stage, profiles of geopraphic srees and
popalsigms charncterized by high drug use and diseast sk were comstruciod from availabie dats madurces within the peticipating communaies.
Frowm ihese profiles, xampling quotas were developeid based on relovam geographic sad individual sharscteristics. The derived sampling guotas werg
then used x5 5 tamipling plan et “targried” cortain drog wsers miding in wpeciBesd geographic aress. in the sccond singe of sampliing, ¢thnographic
abservaiions) swthods wers ased to Tocms 3y gain socess 1o Seugusing norworks. Nevworks T were acoesssd wers mtched o the rrgeied i
sampling commionitics aad personal charastecisiios of the drug ssers within the networks. I the thind stage, itained vuirzach wirksys used roniaces
withn thie sdentified atiworke o recruit individual deug usors ti parGicipas in the study, The resuling samplos a0 presumid to be thepmizesily
represenuaive” of knows posutaicns of diug wsers residing wilhin 1k targeted geographic amss. Yo enaure that adequaie aumbers of wimes wers
recrutied for che grody so that gender differences could be investigared, & goots of 3010 J0 perzest women was impoted. ju addition, n sampiing guois
of 301 70 pescent drug injecrors and 30 to 50 persemt ciuck cocaing smokers was sed 16 ensure tha sdequas numbers withon ¢ach drug utihization

geouy were included,

d

*

The availability and sccessitidity of subjects regryited within 1he sampling frame wilt be affectzd by seasonat and other factors, The poential for hies
in charazterizations of the-gaputadon a1 risk Dased on there daa diminishes gnificantly as the size of the sampls increases. Second, probiems of self-

selection and NoRNMSpOnSE in 1he samMpHE must be scknowtedged. The impact of refused responses 1§ unknows, althosgh dafe 3¢ nol repored for
vamables wish substamiial missingimfused responses. Finally, the rehabifivy of setfreporied data is dependant an the nocuasy of the subjece's recali as

weli oy the rappors esaablished with the subivci by (he interviewas,

4
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Drug Procursment Practices of the Out-of-Treatment Chronic Drug Abuser

Each sile adhered fo study eligibility criteria, Patici-
ants in the study were crack users andfor injecting drug
users 18 years of age of clder who used heroin or cocaine in”
the 30 days prior o suxly partscipution, as evidenced by a
postiive urine scresn Of recent needle marking, with no
formal drug imlerveniion or wemment in the past 30 days,

Dala cotlection was performed using siruczured
interviews.? The interview schedule used in this study was
designed as a supplement 1o the Risk Behavior Assessment
{RBA} questionnaire curremtly used by the Cooperative
Agreement sites. All sites used the RBA 1o collect data on
participants’ demographic characteristics, needle-sharing
behavier, needie-related hygieni praciices, and drug use
behavior (drug use within the prior 30 days, routes of

adminiswation, and frequency of uge), s

nformation was also collevted regarding risk-reimed
sexual graclices, history of criminal justiee system iovolve.
ment, BIV amibody testing history, and involvement in
community-based treatment. The insuwument concluded
with an interviewer assessment of respondent utiderstsad-
ing. honesty. accuracy, and ability to answer the guestions,
The RBA required 30 10 45 minutes of respondent time and
was adminisiered in Engiish or Spanish by wained inter-
viewers. Dam were coliected

services for drugs). The supplemental questions reguired
approximately J0 minuies, and inclusion of these additional
questions was the only deviation from the standard Coop-
erative Agreement process. Respondants were compen-
sated for their ime. The final guestionnaire was piloe
tested prior 10 impleme niasion.’

Results are presented in this report Tor drug use
pastems of the wargat samples. While the two target samples
af injecling drug users and crack users were appropriate
designations for purposes of data collection, resulis
revealed that they fail 10 distinguish accurately the many
specific paterns of crack, cocaine, herein, and speedbali
use among yespondents. Swdies of drug users ofien
caregorize individuals by type of drug used; however,
because most drug users in this saruple used multiple drugs,
characterizing the sample composed af crack users and
D475 sbacures the reatity of their drug use. Thus, there was
2 need 1o redistribute the sample into drug use categories
that could cansider multiple drug use and frequency of drug

. use,

A drug typology was deveioped for the Brug Procure-
ment Study to facilitate data analysis. Exadbir { summa-
rizes the drug typology decision ruies. The typology is

bewsen October 1992 ang

Exhidit 1. Drug Typology Elaboration .. .~ -, - e
Desember 1992, - ._H» Drug Use inthe Past 30 Days. -~ .+ . .
Following the RBA, Typasiogy Casagory ' Prirgry Orog v Secondary (g Use 2
resPUndcm’{' were asked “Erh iy Ceme zap 2 5 dwye R powdired CEaawive, enN, of
suppiemental guestions us pas preve )
of the Drog Procurement Ceacs: Presawy Semsc v 2 15 ey memuw

sudy, Th i
Study 88 questions ’
relfated 10 income sounes, _ .

drug procurement costs, Heroin Priary Mo e 5 5 daym Poamible £HNR, PTG CHCATY, OF SDOMITES
involvement in the drug o 000 clps

distribution industry, types of Spradtiah Priary Sepeckiad se 1 13 e e potnty crach 1 0 cap o H
drugs used and their monetary Lot Frapmnt Uswrs 5 pemary g 2 15 GaYS Ponstar crack, DowIRHE SOOI, I, OF

value, and sources of legal and
itlegal income during the :
preceding 30 days (including
bartering goods andior ?

dxys of use i e P 30 days

Eeraiered cocaine wee 2 15 tayn

Ty Iypodogy foepmes an forms of cockue sad bero snd J00 4 e ioeiude st of oibwr A0 SR & CEREL MMFEAAR, U1 ImpRct-
aminer, D RgrmchE o omposed oy Tollowst 15 xeria, (1) covkste, {3 apwndaal and (4] SR Rhos more 2108 ONE drug saceeds 13

st espe et epotied e s oF S0 or wonr ReCondary SRR i MElRor 10 B prmvy deeg denng e specifisg penod,

Ponerie o uns <14 vy, possible apeeobal
o X e (-0 Seyn

Sonbcwit Lo <14 Giyy

3 Self-reports have always been an daiegm? component of drug mesearch, Resulis of cessarch studied indizate s high degeee of varaddity in self-reporn
validsty, both whbin snd betwees studies {Anghin ef 3i. $993: Skog §992: Falck et al. 1992; Miccriovwski st al, 19912 Maists ot al. (990, Magura & 3l

19RT: Wish and (' Neil 1995 Weatherby o al, 1983

& & deafs of che dryg procssreroent quesiiohpsne was pilot-tested af e sues (Denver, Detroit and Lang Beach), As 2 ressh of the pilot study, severa)

questinns were Towtrded and reformamed, and warattions to the imerviowes were improved. No questons were removsd or added, A testreeest selabiliy
stucty of thee ditig procucsment guestonnaire was conducted at the theee portest sitey, Hosh individual items and composite measuses that were used indass
reporting wire snalvzed for theie sen-retem rediabiliy, These included 45 origingd tess end foalt COMpOsite fteres measured & hasciing and 24 hours (aer.
The chserend Pearson coreetatinn coctficlents indicase tha vaniables reported heve are ascepiable sheasercs in ierd of loviroes: mlishilivy, with retiahithy
coefBicizms gmarer than .70 for invome and expense-derived variables yud greser than 74 {or drug use sanebles. Test-rétnss correlation anafyses indicale
¢ha the maasures in this sudy aken from the RBA dewsonsirate modesaic of goodd reliabilay. Estinwaes are based on o refiability study condusied at fise

£ oopenstive Areemen: sies (Mel9), CoefBciants mnged from 0.6% 1o G.E5 for J‘&day measerrs {Memdle o128 1993 An anscysment of the validiy of
mespondents’ seil-rmponts of their drug s 55 the gant 48 hours was canducted by comparing self.rrponud drug use for nonuse) to omine test roselis. The
percemiage of sgrocment it convisieatly greatest Py amphetyniacs at 58 perem agroeneni of Lhe scif-report 10 the wrine test tesults i drug wuh low
prevzience of srage in this rngie; and s Brwer for cocaine (74 percent) aad apiate drugs (79 perment) {Weathedby 1 al. 1997,

riA o
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Drug Procuremant Practices of the Gui-of-Treatment Chronic Drug Abuser

sased on the recent use of heroin and cocaine in the past 30
days. Six categories of drog users were developed from the
data: crack oply: crack primary: cocaine primary: herain
primary: speedbail poimary; and less frequent users who did
ant use any form of heeoln or cocaine more than 15 of the
past 30 davs. The wypology docs not inclode the use of
alcohal, marijuana, of ampletamings, since the use of these
drugs was reimtively consistent across all typology groups.
Typology decision rules were develaped based on several
analyses of the frequency of deug use in the sample that
revesled vhe ability widentify a primary Srug for most
indivicduals, the predominance of the use of erack that
necessitated a hierarchy that fogused on irjecton drug use,
and the emergence of a group of users wha did act use
heroin or cocaine for 13 or more days in the past 30 days.
Whle the typology is based on recent use, it is consistent
with information on the drug acquisilion, drug expendifure,
and income-generating criminal activily questions that were
also based on behavior in the past 30 days, Fonher, the
typology provides an analylical iramework that acknowl-
edges the predominance of the use of cocaine and hergin in
multple forms in this population and provides 2 heuristc
approach for analysis, ..

An examinaton of the daw revealed thar, within
multiple use pasterns, a primary drug could be ientified for
most respondenis by using a midrange cutoff {15 days, or
the equivalen: of drug use ot lsast evecy other day during a
30-day period). If a deug was used at feast 13 of the Jast 30

RESULTS

. respondents were assigned 1o a singt

days, it was Slussified as peimary. Some respondents used

more than one drug at least 15 of the lag 20 days, and thege
. ( e primary dry

category according w a hieraschy of: 13 herain; Zlgcmzézine'

3) speedball; and 4) crack, . ‘

For instance, a respandent who used bxsth hera}n and
erack atieast 15 of the 1ast 30 days was assigned 1o the
“heroin primary” category: a respondemt who used cocaine
speedball. and crack at least 15 of he Jast 30 days wgg
assigned o the “cocaing primary” category. The hierarchy
reduces the effect uf the pervasive use of eruck in characier.
izing other important paaerns of drug use * Respondents
who disd used only crack more than 15 of the sy 30 days
{ne powdered covaine, heroin, or speedball use) were
classifed as “crack oaly” users, I no drug wis used in i%
duys or mare, the respondent was classified a5 5 "less
frequent’” user,

Following elaboration of drug use patgrns, resniss sre
presented for drug expenditures, drug wrade activities. drug
acquisition, and income sources. Multivariate analyses
were performed W examine characieristics of those who
engaged in each of three nancash methods of dnig acouisi-
ton {drug selling/dealing. trading sex for drugs, and wading
goods for drugs), as well as those who reponed illegal
income from throe specific sources (commercial sex,
peopeny crime, and drug sale-related crime). Analvses ‘
included linear multiple regression. [ogisat regression, and
discriminamg analysis,

Dmg Use Paltterns

The final spapic was composed of 1,154
drug users from the 1 sies. The sample
included 83 percent male respondents. The
sacefuthnicity disiribution was 64 percent
African Americas, 14 pergent Puenio Rican, 9
percent whis, § pereent Mexican™exicon
American, and 4 percent other. The mediap
age of respomdents was 38 years of age, .
Owverall, 71 percent of the sample had been in
jait and 33 peecent had been in deug weatment,
Forty-ong percent of the respondents repored
being employed in the past 30 days,

Figure | shows the drug use pauerns of
the past 30 days for the wolal sample. Crack
sse was widespread throughouwt the sample:
moez than 78 percem of the respondents
reporied ysing ¢rack in the past 30 days.

Figure 1. Conswmption Pattarma .
Merain and Cocaine Lise in the Past 30 Days

Suewatal sy L% 7
Conmnn « Wt » et 4.0%

LOR + ZOCAINE » Miran £.1%

Crugk groy 4. 7%

assag Lraek +  5.5%

?ﬁﬁi SRy T

5 This Mernechy o mposed broause of the high grevalence of craclk use aceoss all user groups that would have resylted in a predorinance of crack

primary wsers i crack hud been moved up in the hiezaschy. A secondory ghjective of the higrarchy was 1o caregorize speadball users as either heeoin
primaey of sovaing primory drug users. whete vespondents’ multiple forrg of doug use miade 18is appoopnaie.
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Yorge! Sampls by Drug Use Palimma

Figure 2,
' Orugg Usa in tha Past 30 Days

3 DAV

iogeiher composed 39 percent of
the sample. Nine pereent of the
respongdents i the sample were

' rimarify cocaine users, 27 percent
g e pg;zgaw m%ﬁiﬂ grimzr%iy heroin, wnid § peecent
wATIon {Crack Smakers) primanly speedball. Twenty
“* percent were clussified a5 less
(n=se71 frequent users because for any
drug used, their use was less than
?,?“m"g ;;s;? LS of the fas 30 days.

it is imporant io now that in

each typology grotip except the
crack only category, the majonity

Crack  QoCene Haton  Srssdhal
58% % 6%

G, OCaTE

Lrack, ol -

Lrak, TOCANA, hemin, Seedtal
Toomne, engn, spesdint

Haan Onty

Crack, CoCnE, hamar

Cocairg pey

Mgz, spesgiul 55
G, bamin 4%
Somaculi only %
CHrar compinatens %

Chiver SOmbWTAORY

I Periciages Ioe drugs uatd o (e Sant 35 daws thor coack, COCINA,
Peeoath, $00 SDecohail ) Mok kot maeaily eaclusrer, Chiegovies
=04 PECETHERCE (0 the dIUp udt SR 0T ¢ Stutuatly 3009 vk,
. st @ PO pervens (35 ea0y warges pogaianon

T TTRuEN U 1O TEpeedhEr 1B rps Y Peereed 2 dhe iBRvid
SAMABAUTH o hormen Sod COTIAD, WOME ' SpOnaRRiE KI0Y B My
G WREN e igereng B & snaniend oF smoked Mapig. ¢

of respondents used Lwo or more
af ihe four typalogy drugs, In
facy, except for crack use. rather
smali percentages of respondents '
in each group reperted using only
a single drug, For instance, m the
cogaine ptisnary group, only |3
percent reporied using only
cocaine in the past 30 days, o
only 19 percent of respondents
classified as heroin primary
reporied using only heroin.

Given the exiensive use of crack cocaine, resyits are
presented separately for erack cocaine and powdered
cocaing. Resulls are alse presented for hersin and
speedball, Qver half of the respondents in the savple
reported using more than one of these distiner drug forms in
the last 30 days. However, a significant number of crack
users repored no use of powdered gocaine, herom, or

Repons of use of more than one
drug almost always included crack in addition 10 other
substances,

Table | presents (he demographic profile of the
ypology groups. Women were mare likely 1o be in the
crack only group than in the crack primary group of in the
other drug groups. Crack peimary and crack only users in

speediall,

. . T ‘Istiie 1. Demogrephic Profile of Typalogy Groups
Figure I further clucidates the usa e P .
ate = w1 Cocarre o S Lew: aF
patterns for the farget S;ﬂlplts of ol il AoV il ARy
) L
iniecting drug wsers and crack couaine INeDOR)  (NwidSE e tOR)  [NeDTEE B8] (NAZBN (Net 184}
smnkers. Over ?za%f of the IDUs in the - poy Y - oy " "
sarple used crack in the past 30 days, Banoer '
Ngig L TR T4 M F Ay 33 (9]
The most common use paiterns among PNATN e %) % w8 2y o T
IDLis were cocaine along with crack use
P . Rt . -
{17 pervent) and injection of heroin Alrcan 01 3 528 0ne %7 28 az
along with crack use {16 percent). Argrcan
Slev dh . nly. § Wiy ad [ 53 b | 5% e 3] F4
#VEN pertent used ierin only, Mg A 19 3 123 3 91 3.3, 80
percent used powdered cocaine only, and Puens Rt :; boa ‘;_: -2 ns 94 by
3 percent used speedball only. For 76 ot 26 o2 a8 13 37 i Ve
pervent of che crack sample. crack was
the only one of the four drugs used. The |t 139 19.9 8y e 182 a1e 2
sration fh; f H 330 @5 LY ] #34 e 35 FiN- £5i%
cambmation ’ ghest frequency in the ot 52 oS o b g s i
ceack sample was of crack and pow- 80 of e 23 84 3 154 @1 a3 &1 i
. dered (noninjected] cacaine (14 percent), Mpcac na *4 el we Ma e .0 |
: __— . [ aGd LR 04 1Y oy . 534 |
The sampie was then disuributed into ‘fum “ :
. ; : Fenrw Jad 23 831 208 ®q 2y a1z biE i
1he typology groups dmnbgé eariier, Eratorns as wa Pt o g e o
The crack only and crack primary groups
T
Pt 42t ‘KM ”
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this sample were more likely  be African American. in
addition, crack only users were the younges: group, witha
median age of 33 years and B2 percent under the age of 40,
The heroin primary group was the oldest group, with a
median age of 39 yeasrs and 49 percent over the age of 40

Percentages for previous drug reaument varied by
iypology group. Respondents in the crack only group were
the least likely of the primary drug groups 1o have bees in
drug weaiment; they were no more fikely than the less
frequent users to have been in drug weaiment, Those inhe
heroin primary group were the most likely (o have been in
drug westment. Fercentages also varied for having ever
becn in jail, with the highest percemages for the beroin
peimary and speedball primary groups. These patteras
appear to reflect differences in age and leagth of drug-using
careers among the Iypolagy groups.

Primary drugs were used very frequently: the

lorgest zimsac‘iation with their primary daug—39 percent of
the heroin primary users had been using hersin 1 more
than 10 years. Not surprisingiy, farge percentages of
respondents in she speedbali primary group reponed
longstanding use of toth heroin and eocaine.

Respondents in ihe crack only group and crack primasy
group reponed significantly differen: long-1erm experiencs‘
with powdered cocaine and heroin, Forty percent of
respondents in the crack only groug reported never using
powdersd cocaine, and 78 percent reported never using '
heroin. Amoeng respondents in the ¢rack primasy group.
only 2 percent had never used powdered cocaine in their
lives, and 40 percent repored they had never wsed heroin,
These differences exist despite’the fact that the two groups
displayed similar cravk use histories, with median years of
crack use of & and 7 years, respectively,

use of sther fimgfi was infrequent, with the excep- Tabie 2. Drug Use History of Typology Groupa
tion that crack grimary users reponed frequent use
of powdered cocaine, For instance, among those vl s o edl o o ’a"”‘ 2
respondents classified as crack primary, 71 percsnt NeMt  Neit  (NeIDE Db (NS B3N Ma1i8a
reported using powdered cocaing berwesn | and 14 * = % » e r— <
Ykt b Gracn
)

éays of the paSt 3{} (i%}'& and 38 w{:éﬁ{ fﬁp(}ﬁ d oo oo 24 T 2k 13 ] Ay x|
simitar Tevels of heroin use. Similarly, among e . .
cocaine primary respondenis, 43 percent reported *‘_’6 ‘;; :’:i ;; ;:: :; ;: g;

¥ .1 . | -
frequent use of crack {15 or mote days of the past cn s i s 3 5 - .

. [Legit i 0P, 1Ne primary 4ol i e k23 18 ¥] a4 t 24 ar
0. Within each group, the pr drug had bee
used at least an average of 23 days pee month {the pver 7e w C e &0 s +0
averages were 26 days of crack use for crack T —
primary users, 26 days of heroin use for heroia e x4 % a0 i 40 3 194
prirasry users, 23 days of cocaine use for cocame “ 230 re is 4 148 #a n
primary users, and 24 days of spéedball vse for the 4 118 E 7 e 3 224 =1

: . ¥ 87 o s f 1X) 1% Eid ] EEY ] i
spgedi&aﬁ primary group). Ar;zl}se(s were rephicaied " . s wr . s o s s
using the ievel of use of each drug instead of the o 26 a0 o " % " m
typology. Findings from these analyses gave i"‘""“u
z . e LG Hveoen
evidence of the general validity of the typology.® v s oe o an " s .
. st .

“The drug use typology represents differences <t L] 3 gL 2 woa e Ea
among respondents in their use of drugs in the past oo ‘:f ot ::f o4 o ‘f:
I days. Anexaminpuion of the jong-tem use ‘i 11 11a 01 502 i s a3
panerns is preseaed in fable 2. Resulis revesl that Mo 02 ' 92 18 10 e 20 #e

. . . I
respandents in the heroin primary group reported the

£ Overall resulta indicase that the rypology has considesable face validity hased upon the frequency of drug sse. 1465t Errgquent conssuemgiion etween |
amd B2 days in the past 33 days] was veported by sensil porcentages of respandents in each category. The single exception ta 1his 15 1h¢ hegh perrent-
age of respondents in B crsck primary caegory 0o repoded the use of powdend conains. There sre 3 least e possibie reasant for this
gasociation between froginne coctine use and Sroguens crack use. Firsg, wince the effects of smoking. sneeting. of ingcring cocnine are somewhat
simaiar in eype, if net degroe. ssers may frogquently swisch back and forth betsieen these moues of sdwsaisiration, Second. zources for oblaining
powdered covaine may be the same as of overlap with sources for coack cocatae, making bach forms rmadily avaitable 1o users of sach. Finaily, oxerns
of crack cocaing may themseives be fnvolved in processing powdend cocaing inw sock fonm and, thex, have zecess 10 boh forms,

Azt sxaminalion of the usé afl manijusns. sther opiales, A amphesamines was performesd io sxammine the possibility of misclassification within dw drug
sypeiogy dug o heavy wet of drugs ather than cocaine of bergsn, Resulis rovealed tha magijuans wse o reiatively sonision across oil groups, with less than
i pereent of Lhe sanipie Sverall reporung heaey use of eeatijuina 115 or mom days used in ihe past 30 days). Very few rmepondents mporied Neavy use of
other npiates o smphersines: the only dcrurence oF By use was mpaned by heroin primasy sapandents, of wham 13 pereat repaned ssing oplaes 1§
of morr 45¢t dvd § pereent reponed using amphetamings 15 of more days in the gast 30 days. Thess resulls ape consisient wish stady eligibsdiny criredanf
arlive crack of jection drug use and funber suppoet the face eadidity of the drug use iypology that foguses oe forms of cpeains snd herown use,

8
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B

While some rmspondents in the cocaine
primary group reported longstanding use of erack
apdfor herain, many more appeared 1w have only
recently begun using these deugs. Compared
with a median 19 years of cocaine vse, these
respordents reported medians of 3 years of grack
use and 1.5 years of beroin use. Twenty-six
percen reported having never used ¢rack, aod 34
percent reported having never used harig,

Some respondents classified as fess frequens
users on the basis of their drug ese in he past 2D
days reported drug use historigs of many years,
More than 13 percent had wsed crack Jor a2 least
& years or loager, 33 percent had used cocaine for
& years or longer, and 26 percent had used heroin
for & vears or longse,

Drug Expenoitures

Expendstures for drugs in the pasi 30 days in
this samyple varied from zero (for those obaining
drugs sciely by barter sacquisitions or for Beel (o
£12.,000. Overall. mors than two-thirds of the

Figure 3. Drug Expendiiturss by Daye of Primary Drug Use

Drug Use in the Past 30 Days {N=1,023),

g

&

4

H

¥

Mesr: Deag Expenditure (in dofiars}
H

b l

15;19 Hm gk Hon
Dy of Prionary Drug Use

gampie reporied speading more than $200 i the past month

foc drugs. more than ong-third of the sample reported
spending more than 3500, and alinost ane-fifth of the

sample spent mope than 31,006,

.

Examiniag expendizures for drugs as a propordon of

wial expenditures in the past 30 days, the median propor-
tion of wial month expenditures spent on drugs was almost

twao-thirds of all expenditures. Most respondents speat i
least half of their monthly outlay on drugs, and for akmost
40 percent of the sample, shree-quaners of their month’s
expenditures were for drugs. For 8 percent of the sample,
the only expenditures reported for the past 30 days were for

drugs, . : .
Figure 3 displays the pelaucnshup

. of drug expenditures 10 the sumber of
days of primary drug use.’ Clearty, a3

Tatie 3. Orug Expanditures by Typology Group T | the frequeacy of primary drug use

vr e ) IR I - .| iscreases, the amoum of expenditres

. Gomk Crack  Cockew  hwoie  Spemibel  Last H for drugs in the past 30 days increases ia
; o i M . -
Doty Pomeny Piney Pauy Pamey P Lmen this sample. Overalf, men were likely w
L O O U ST oo O e IR o R e Pk spend more than women on drugs,
= h ke o X X % particularly those at higher drog use

EXPEMDITURYS KON DAITS level
porw 14 43 12 58 74 103 83 eveis.
313 . 33 12 73 102 14 284 w2 , .
vioo-199 w3 st 5% 19 te e i Tuble 3 summasizes the expendi.
1300409 wr 155 e 8 259 516 38 tires for drugs for e typology groups.
3500509 14 ns o f ] i 2 - w4 . The heroin poimary group reponed the
59000+ 143 %3 208 Be ne as "y Highest v :

‘ 30 P o0 2500 00 230 $o00 sghest monthiy expendire for drugs,
% OF TOTAL NONTH EXPEMDITURES APEHT OH DSOS As expecied, the lowest reported
Nw . e €0 . 58 5o sa expendinire for $rugs was in ihc iess
1 2d% 1.1} Fys Py O T ol ] 05 frcque:m HEET 81’3“]3{. While differences
25-ie% 73 27 152 10 1s 74 s aLross groups exist, given the skewed
a-T4% ik B3 23 03 i e #3 nature of the date, it is important w
19.a8% 244 954 38 v @7 123 %3 the relati .
% 56 s wo ot 3 ' 14 stress the relative consisteney scross ail
Mk 848 PPy e wa Y 4zt w2 . user groups of large expenditures for

drugs in the L-month period.

For each individual. » measuer of days of pelmary drug wie was compuied. For exampiz. for heroie primary wisrs. the days of beroin use in te past

30 days were uied o 107 cotaine primary ysery. ihe dayt of cocaine ust in the post 50 days were used, For e Jess equent users, the sumber of
© dayk wsing the moss frguem drug was osed for computing days of primary drug wse. This measure was used in subsegrm multivanase asalyss ©
cxamine the eiaiosship of imeosity of primary drug yse to Sutiteme measurs.
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Flgurs 4. Drug Acquisition Pattarns
#ast 7 Days

Overall, 32 percent af respondents reporied
Yeing involved in any drug-related activities in
ihe pesi 30 days. Tix: most commaon sctivity
repanied was selfing drugs 1o o noadealer {22
percent), {oliowed by finding buyers {16
PErCenL). stgering {10 percents, and bolding
money or drugs (10 percent), Eight percest of
the saﬁ'fple indicated being involved in gutting,
;zac?cagmg, Or cooking drugs, 8 percen reported
seiling or renting pipes/worksitigs, and nercent

provided other drug users with o place 1o uge
drugs.

‘ Comparing the typology groups, the erack
prmary users were the most likely o PO
involvement ip drug-related activities. Rela-
tively high pescentages of the crack primuy
group were involved in Ginding buyers for drug
deaters {23 percent). cutting, packaging, or
cooking drugs {13 percent), of seliiagfrenting paraphernalia
{14 pergenty. Respondenis in the heroin prifiary group
were the most likely 1o bave sold 10 street dealers,

Although respondents cepored spensding significant
sums of money for drugs, mony respondeats had oblained
drugs in ways pther than eash acquisitions iy the past 7

. days. Figure 4 elaberaves the drug acquisition pastems of
the respondents in the past 7 days. Overall, 43 percent
indicated shat they had paid cash only and 49 percent had
used cash in some combination with another medium of
exchange. Only 7 percent of the sample reported no cash
aequisitions of drugs in the past week; these respondents
telied soledy o getung drogs for frae, rading sex. or
accessing drugs by sefling drugs. Notably, 41 peroent of the
sample indicated aoquisition combinations that incfuded
obiaining drugs for free. Fifteen pereent of te respondens
repored combinations that included seiling drugs whils
kaeping what they nceded; 16 porcent had waded/fenced
goods o get drugs. Eight percent had received

Brug Acquisition

 The majority of respondents {72 percent) indicated that
drugs were easy 1o obtain in the past 30 days, OTthe 28
perceist who mdicated any difficalty in obtpining drugs, the
most common reascns iecluded hoving ne money (59
poreemt}, difficulty in finding a source (27 percent), supply
shrinkage (2% percent), and increased policing (18 peecent).
Some respondents indicated an increase in drug users in the
area (8 percent) of the increased cost of drugs {4 percent) as
reasons for difficulty. Women were slighnly more likely
than men 10 indicale thay they had encountered difficulty in

drugs for distributing drugs. Two percent Tebie 4. Drug Sele-Reinted Activitioa
reporsed that they had siolen drugs. Pamt 30 Deys
Comparing raspondents by typology G by tnaey Py Prnan frwe e
. fytvens
sﬁpa rcs?fﬁge:fsrln ;‘Lié’éiiéf’iﬁ'li iim NS (14} NeOR)  GimdiS)  HeST Q) (el 1S4
P 21'}’ B ¢Ic 3 . = » o . % % 5
respondents o indicate trading sex for drugs. Ary Drug-Rsatst M7 183 22 3 2 00 33
These respondents were also more Hiely o Aoty s 25 e s w1
. Py w W 1 ¢ ] i R} A A 1
report receiving drogs for free or obtaining s ' s hd ns
drugs as a resalt of making {processing) or 2‘9'“" s ek . o . s
. . + iy . . L4 1 L. 18
distributing srugs. This is consistent with shoen 0 .
hese respondents” access 1o markets for bath S i a8 > b ol “» >
these 1E3po i Hodeg Jngh e 73 184 104 93 15 86 5
powdered and Crack cocaine, Mariey ‘
Prsveing Soace (1] 2 %A 2 17 &7 1]
Drug Trade Com Prckagey, 10 128 LT £ Y] 52 4
o Ay Drag
For many respondents. the acaquisition of Swiogor Reeng 78 w2 we L B LE 13 7y
i < - . FEM'
drugs was facilitated by their direct involvement nrmhtramwm
in various aspets of the drug ade, such as the Parazreseah
preparation of drugs forsale, the aciual sale and 2(‘,’;2;“;,;":‘3’;“ e i d & & 7 2
distribution of drugs. and other drug marke Frrmdrg St 43 21 +7 ey 37 13 2
activities, These resylis are presentes) in table 4, Sty
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ohizining drugs. TRinty-one percent of
the wamen and 26 percert of the men

Figure 8, Income Amounta™*?
Pagt 30 Days {H:m&}

i

indicated any difficulty in obtaining
drugs in the post 30 days. |

Since having no money wag
reported 53 often gs the principal
ghsiacte 10 drug acquisition, a series of
Jdezailed multivaniae analyses was
conducted 1o determine the factors
associated with three noncash drig
aequisstion behaviors: drug selling/
dealing. rading sox for drugs, and
wading 2oods for drugs. Bespondents

PRl KSRGS

Egraty, el
were asked whether they had engaged Gkt Bacsatdy, Saatily
in aoy of these activities inthe Jast 30 ‘Geaegtoprna

days 3s & meany (v obain drugs.
Overall, 18 percent of the sample had

WEERAL, SCHIRCES: (41 ks with Ay IGIT iNCIMe]

Frid oy, Sainey, PAT-mnORE AR

Any liiagei

52%
{M=B00)

Ary Legit

BA%
{N=1,020)

ILLEOAL BOURCES: {0 (Ross wiin any diegai nonmed
aT% Orug-related am, .
5% MO AmOUNt Df Qrug-reatw meTerm, SA50) \
18 Pigperty Cremat 3% i
3% {htachan amount Of THORAMY cnens e, $450) i
%  Commercal Hix 2% :
{Macn amount of comrias! sex ncome, 300}

L}

-

Voo ipimt crrned - 5N

engaged in drug selling/dealing, $
percent had traded sex fordrugs, and 6
percent had traded goods for drugs,

Lingar multiple regression,
logistic regression, aad discriminant
analyses consistently yieided severnd
findings.” Firsi, respondents wiks
found drugs difficult 1o obale in the

MEDERM IMCOME AMOUNTS
Tiais! Bampig:
SR WA ST 3323
SR Saga ST kL]
FAART S 2T ST IS

OF Thivge Faporeing Hegs! Intome:
NpHED WGE AT f ¢
Rng R ST $4a2
Regdlan masi TR - $508

T AN prrreriages we adjeiid W IGINF H
responics Jut 13w o il

P tPud e ey, sl RMpIEmens” may
satladt BETINE O Y wITh Sl Cash
=t OF thas oy i Blely By e fogad,

5 Do osp SRwis i3 dhns ToF IR
Emouniz, mada leju and sHeped acnme
S pot s L MediRn UM AT

lagt 30 days were more likely than

others Lo report having engaged in

selling/deating drugs or in woding goods in order 1o oblain
drugs for themseives {which is consisient with the {inding
that a lack of cash was the most frequently cited obsiacle 10
acquiring drugs). - Second, respondents with higher levels of
drug use were more likely than othets 1o report engaging in
drug selling/dealing. Thin, respondents i the crack only
and crack primary categories were more likely than others
10 repory trading sex for drugs.

ingoreg gt Grienine] Activifies

I this sample, income was denved fram a variety of
sources. Most respondents had some legal sources of
ineone (B8 percent. Half of the respondents (52 percent)
reporied having some fitlegal income. Forty-six percent of
the sampie derived income from legal sources only in the
past 303 days: 42 pereent reponted both legal and itlegal
sources. Ten percent of the sample indicated that ail of
their past monitdy's isvome was detved from illegal scurces,
Two perrent of the sarnpie indicated that they had no
income io the past 30 days. )

Resulis for income amounts are presented in figure 5
and income sources in iable ¥ {page 12} Of those reporting
legal income (N=1.020), the most common sourses reported

inciuded public assistance {47 percent), wark-related
income (46 percesnt}, and family/friends (38 percenty. OF
those reponiing ilegal income sources (Nw8(, the mast
commos sources included drug-related income {43 prreent)
and property crime income {38 peecenty. The most com-
rmon sources of propenty crime income mcluded shoplifung
and parhandling.

Legal sources were common o all groups and highese
for less frequent users; Illegal income was mosi svident
among crack primary and cocaing primary wsers. Deug
trade was refatively consistent acToss typoiogy groups,
Cocaine primary users were muost likely (o repor: property
crime income. Very few respondenis repored engaging in
violent crime. Slightly more than 4 percent of spesdiall
users reported income from violent crime; no other category
of users exceeded this percentage. None of the {ess
{requent drug users reported such income, Total median
income for the sample was $630 in the past 30 days, with
the bulk derived from legal sources, Highest median 1otal
income was reporied by respondents in the heroin primary,
crack primary, and cocaine primary groups: These three
groups also reporied the highest median illegal ingome.

£ Scversd tevels of analyses s conduond © examune mistonships based oa fmqacmy_ of drug ser and on rYpology group assignment in geder 10
chabarme contisect mueldvanate Hndings. Results reponted were consistent uzing muitiple anaivtical echniguer.
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Tatie 5. income Sources by Typology Group | vompared with 23 percent of the
Past 3¢ Bays ;o Women. Women were somewhal mare
Gk Dox  Cowew  dvan  Spadut e ¢ u likely than men 10 report receiving
Ondy Pemey  Pomery Pamay  Pomany T Usen Snancial aid from a spouse or family,
+ NI (Nwldi)  {NeTDBT  fMa3T6)  NeBEF  iNe2X3)  [Mwi 15e; Differences berween men and women
% s ) ki ol » * occurred i the soutces of itlegal
INCONE SOURCES meome ag well, W
Legai Oy 62 M8 B su1 00 07 w0 | ames were much
Sath Lagsl 4nd lege! 8 M4 WF T s we 424 more likely than men  repert deriving
Hwgai Ority 89 71 164 g g4 % 38 ingome from commercial sex. Men
#o (o 1o 4% 9 1% 14 30 1z were mmere likely o repon a variety of
LEGAL SOURCEY _ illegal income sources, such as involve.
JoyieiEmpkoeman 23 a4 413 Ms 437 413 A% ment i
sumwswrg 1w it 17 L1 a7 13 43 . the drl.?g‘tradz:, pumbers
' ruamng. shoplifing. motor vehicle
Ammm 383 A 387z &y A 434 o thedt, and buving of receivin
Dreecal Asaatance 302 tFR] 57 W04 13 ] 4% 2 ood ying E stolen
SpexaaFamiy Support e i & T Mg 73 e %7 goocds.
Lt Legal Sanatnmn (R K] "y 113 LR 130 EX 133 3 ) . . .
Linear multiple regression. logistic
ILLEGAL BOLACES ; fecrimd
viatadt Crivoae regression, azgi dis‘cmm nant analyses
Brug Trme 4 242 124 243 238 e s wele used to identify odher factars
Proputy Griews . . . or 04 vs e assaciated with receiving income from
Pastwreng 2 2 34 e : e
iy ‘e a5 st c 12 iy e drug sale-related activities. from
Son Gunes %8 53 i 44 88 LY &1 commercial 3¢, of from property
Shogitey 5-; ”’-: ?‘: ; ‘:g *g-: 7; ';; crimmes. Results aeross analytical
Trapadoior Ve ' i 1 : . , .
Pex.Pog 7 e 5% 3s 0o oo i methods were consistent in showing
Puiti Srancrirg several findings. First. for each of the
! 7 7 21 L] i) : H M H
e o4 &3 e ’ * three, the Tkelihood of illegal income
BrodiargEreancyg L1 16 22 54 23 1§ 13 was greatest among respondents with
Loimenomaprs: (9 M . .
i 14 e at a6 a1 - e higher levels of drug use. Second,
Prgi, Eoamers 30 28 9 ‘s ag 13 - respondents who reperied that drugs
Vice were difficult 16 ohiain were more likely
Viokes Srime h il 3 f
e, 3 ot o "7 4 00 13 than m e15 10 report i egal mcome from
g:&g Bk drug dealing/selling. commargial sox, of
i “lobasiTemploymens’ mey iechabs MWading of day wore pasd w ek not all of dos iecome o By 1o e gl {3!’0?&11}‘ frimes. T%}“é* respondzats n
b Paaaagling may rot be ideged vl 4le1 Roweser, o f saciuded i analyud wihi ihe el (REATE SOUCEL thie cocains i};}'mm Calegory wete mare

Men and women wepe very similar in terms of percent-
ages reporting legal income, ilegal incame, or a combina-
ien of legat and illegal incame. However, more than haif
of the mea had legal income devived from employment,

1

LIMITATIONS AND DATA INTERPRETATION

likely than others (g report illegal
income from propeny crimes or drug
5ellmg/daaizzzg Faurth, women were a3 likely as mes 1o
repart iflegal income, aithough they were more likely than
osen 30 be involved in commercial sex.” Finally, respondenss
i the crack primary calegory were more likely than others
(o repon deriving illegal income from commercial sex.

Séveral faciors putentially diminish the generalizabitiy
of these findings. The sample, although geograptucally
diverse, may not be representative of the national popula-
uon of drag users nor of the 10 geographic arees from
which the samiple was 1aken, since the unberrse of charac-
reristies of chronis drug users and he diswribution of these
characieristics ace unknown. Fhe availability and sccessi-
bilizy of respondents recruited within the sampling ftame @
each site have been affecied by seasonal factors and other
faciors related w rargeted samphing designs. This hag
imponant implications for how e data can e interpreted.

The preponderance of males (83 percents and African
Amernicans {84 percent) in the sample does not imply
corresponding distributions in the population of sut.of.
freatment drug users.

Nevertheless, these data pravide some basis for
generalizations regarding perceived relationships between
demographic characseristics and patterns of drug use or
other Hlegal activity, For instance, this sample saggests
severs! broad tendencies in drug use parterns among
cheonic njecung drug users or crack users according to



http:G#;e<.II

Drug Procuremant Bractlces of the Out-of-Treatmant Chronic Drug Abuser

e ——

gender of race; women e more likely to be in the crack
only group than in the crack primary group: it is reasonable
so conclude that chronic drug use among women differs
from chronic drog use among mea in thal it more frequently
develops around Srack exclusive of other drugy (and
exciusive of cocaing in other forms); African Americans are
more {ikely to be in ibe crack only, ceack primary, or
infrequent user groups: and Puerto Ricans are more likely
s0 be in the covaine primary or speedball groups. However,
even these simple assertions must be made cautiousty in the
context of & nonprobability sampling design. To a signifi-
gant degree, the limited generalizability of these findings is
offset by the advaniages of moorporating 2 rapid response
desigo within the siucture of an existing education and
inlervention assessmeant project,

issues refated 10 seif-selection and noswesponse should
also be acknowledgad. I1is lkely tiat there it some impact
of refused responses but its extent cannot be folly ascer-
wined. The relinbility of selfereporied data is dependent on
the accuracy of the cespondent’s recall as well as the rappon
established with the respondem by the intziviewer, The risk
entaited in disclosing recent iegal activity Guch as
PEGPETTY OF Vioient Crires) makes it tkely that at least some

CONCLUSIONS

4

respandeats underreporied Urse acuvities. Im this regard,
(hese data suffer the same limizations that 2ifect the broad

trase of surveys of criminal activitizs.

Finally, it shotld be cted that respondents {tom some
sites are unevenly distributed across the typology catego-
ries, For example, the speedball primary group coniains
disproportionalely more respondents from Puerto Rico and
Long Beach, which results in a greater number of Hispanics
of Puerto Rican origin in this category. Simifarly, more
than one-hird of the respondents in the crack only group
are from Miami, and more than one-third of the respondznts
in the cocaine primary group are from New Orleans. Other
sites ace propettionately well distributed across typology
categories. '

Results deseribed in this report provide a detailed
characterization of the patterns of drug use, drug procure-
ment. and relaled Hlegal aciivities of cheonic, put-of-
treatment, aoninstitvtionalized drug users. While the data
do not provide a basis for inferences to ather types of drug
users or drug users in general, ey conRstinie an Hnporant
piece in undersianding the connectians hetween drug use
and other Dlegal sctivities.

This study provides an opporunily i examine the
understudied, kidden popwlation of nondnssinatianalized,
put~-of-treatmenit, chronic drug users, Data collegted from
10 cities acrosy the United Sunes provide a broad-based
characterization of relevant behaviors among these drug
users, While the data do not provide the opportuaity for
estimating prevalence outside of the specific population
from which subjects were recruited, several coaclhusions caa
be drawn that have policy implications.

-----

idenufied as chronic, heavy drug users with long-erm use
pasterns. Even though more than half of the respondems
had been in drug weaiment, the majority of respondents
continued (o yse cocaine and heroin in high frequency. The
use of the primary drag was very frequent in the 30-day
period studisd, with the sverage respondent using the
prisnary drog at least 23 days, .

Adthough there was considerable variation in the use of
primsry drugs {powdered cocaine, herain, speedball. crack),
the use of cocalne, particulanly in the form of crack, was
pervasive in the aggregated sample scross 3l primary drug
ustt grobps. Even within the targeted population of
injecting drug users, ¢rack use was reporied by 58 percent
of the IDUs, In addition, multiple forms of heroln and
LooRing use Wt comunon 1o all user groups and multiple
forms of use almost always involved the use of crack.

There was an all-encompassing ecunomic impact of
drug use on the Lives of most of the users in this study.
Clearly, drug use was the dominamt economic reality for
these individuals. The median amount of money spent on
drzgs in the sample represents more than two-Thinds of the
rotal dollars spent by the typical respondent. Those who
reported mare than 25 days of primary drug use reporned
spending, on average, mare than $724 in the past 30 days
for drugs. Thus, it is clear that the quest so find mony ©
pay for drugs was & pervasive factor in the lives of (hese
HSCTS.

The majority of respondents reparied tha drugs were
casily acquired when cash was availuble. While the use of
cash or cash in combination with other means were most
common, other acquisition forms reported mchuded
obuaining drugs for free, tading sex for drugs. and seiling
drugs (o acquire drugs for personal use, Puring simes of
drug acquisition hardship, most respondems indicsted &
lack of cash as (he primary reason rather than a fack of
availability of drugs.

More than half of the respondents in this'sample had
turred o income-generating illegal activities in the past 30
days. Of these individuals, 42 percent swere involved in
some form of drug-refated activity. with much of this
activity direcdy involved in selling or in directing persons
to sellers. Thus, in the 30-day period studied, the street
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drug industry provided significant employment activities
for these users.

Thess dota reveat several significant differences
hanweern male awd female chronic drug wsers. On average,
the women in this sample were younger than the men.

They were alse more likely han men 10 be in the crack only
ar the less frequent user categaries. I terms of ncome
squrces, women were more likely than men w repon legal
fimaacial suppor other than wages, such as public assis-
fance of sipport from family. Women reported deriving
mere dlegal ingome shan mes from commercial sex.
Womea reported spending less then men on drugs, both in
terms of number of dolfars and in terms of the proporiion of
their totaf expenditures. Finally. women in the sample were
tess likely than men 10 have ever been in jl.

While the dota reveal these differences beiween men
and women in the sample. they also show several simijari-
ties, Men and women who injecied drugs were simitarin

IMPLICATIONS

terms of the frequency of injection. Alse. men and women
were equally likely 1 cepon having been in drug treaimen:,
Einally, the overal} ikelihood of reporing income -generating

criminal activity in the past 30 days was the same for men and
WS,

¢

The results of this suudy support previous findings
b;epon‘c‘d by Reuter et al. { 1950} thas many drug users sagage
in legitmate smployment while engaging in drug-related
eome actvilies. Infrequent users in this sampie were the
mosi Hkaly 1o indicate sources of legal income. Resulis alse
sapport previcus work by Huni e al, {1984 and 19863, wha
hgve reported on the relalishship of escalating cocaing use
w:.:h sncreased propenty cidmes. In this sample. cocane
primary users wers he mogt dctive in propeny crimes.
Funther. similarities found in this study between men and
wOMmen in terms of the likefihood of reporting illegal income
are consistent with those reported by Hser et al, {1990},

The Gifice of Noticnal Drug Control Palicy recemly
stated in nn interim report on Breaking the Cyele of Drug
Abuse that "he principal drug probiem today lies with
chronic drug use” (ONDCP 1993), Previous effons bave
focused antentzon on the casual or intermittent user. Strate-
gies targeted 1o chronic deug users take on added impor-
wrge in light of the fact that drugs arc geaerably easy 10
obialn, despite major commitments @ supply reduction
strategies, The dawa from this swdy indicare that there ig
consideralsie variation {n the populntion of users classified
as chronic, Altention must focos on the chromc users, on
those whose drig-using behavior is an indigation that
progression o daily use of drugs is likely (those we refesred
0 as “fess frequent users™). and on crack users whe do not
report using ather drugs or injecting drugs. '

Histerfcally. drug use conrol offons and policikes have
been armed a¢ ceducing bowh the supply of and demand for
drugs. Supply reduction programs—eradication of ¢rops,
disrupion of smuggling routes and disuribution networks,
interdiction or seizure of drugs at U.S. bordges and ware-
house/disuibution centers, and suong law enforcement and
criminal justice system responses against producers,
importers, disutbutors, angd users—auem (¢ fower diug
use by making drugs more expensive or morg difficult w
abwin, Demand reduction programs—including education
about the consequences of illicit drug use—aim 1o lower
drug use direcily by changing the behavior of current and
potentisl drug users. While both types of effonts are needed
1 the contral of drug use, this study shows that drugs are
gencrally gasy 1o ohain, suggesting the need for an

14

mereased focus of aemion on demand reducion. Bven
when drug procurement is difficult-—smicsily due o 3 tack of
cash, not 3 searcity of drugs--users either barter for drugs
or simply do withous until more cash is available, and then
immediately resume old patterns of drug wse,

A major effort m reducing drug demand shouid involve
drug wreatment. Abowt 4 million persons are aot reseiving
treatment because of @ Jimited number of weatmend slons
{ONDCE 19933, Of the participanis who bave entered the
Cooperative Agreement Prograsm, 56 percens have previ
ously had drug ireaument, This may tesult in part from the”
fact that many teatment programs do not adeguarely
address the issue of multiple drug use. which s an inherent
aspect of chronic drug use. The qualtity and accessibility of
freatment must be considered in planning responsive
services for this population, Research ¢learly needs 10
continue 1o experiment with poentially effective wreatments
for encatne and ¢rack use. Heplth services research on
demand, utilization, and cost-effectiveness of providing
treatment is 4150 necessary. ’

Clearly, there is a need for engaging and maintaining
ehronic drug users in reatrnent, Treatment services must be
sensiuve to culiure- and gender-related concerns in recoge
mizing the foll scope of drug use cousal factors as well 25
the nzeds., including sconomic and social suppon Circum-
stances, of clients, particularly women with children, The
rasults of this study reveal that & significan number of
women are inveived in drug use, particularly the recently
emergent coack cocaine use. Reducing drug use among

¢
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women should therefore be a major focus of expanded
demand reduction sirategies. Treatment services delivered
in nontraditional seltings (e.g., mobile treatment services
taken into the community) and nontraditional forms (e.g.,
carly intervention drug education, HIV transmission
education, training in partner negotiation skills, and
accessing health and social services) should be included as
components of a 1otal drug treatment program. In fact, the
definition of treatment should be broadened to wake into
account less formal types of seif-help services within the
community.

A significant number of persons involved in this study
reported having been involved with the criminal justice
system. While more than 71 percent of the respondents
indicated that they had been in jail, this did not stop their

_return to drug use activities after release, Reducing the

+

demand for drugs among drug-involved criminal justice

- clients is important, Appropriately defined populations of

drug-involved offenders should be referred to treatment for
minimum lengths ol stay to ensure trearment effectiveness.
Again, indigenous community workers, either as part of the
trearment system or the general social service system,
should be more available and visible to help in reinforcing
behavior modification learned in treatment setings.
Resources should also be expanded to ensure the avajlabil-
ity of publicly supporned rreatment.

Although demand reduction programs appear to be
crtically imponant 1o confronting drug problems 1oday, the
public health consequences, violence, crime, and H1V risk
associated with chronic drug use require that thought be
given to broadening policy options and program initiatives,
Because chronic drug users often do not seek drug treat-
ment, often do not remain in treatment, are involved in
criminal activitics, and continue 10 place themselves and
others at high risk of acquiring and ransmiuwing HIV, a
strategy based on the newly emerging concept of harm
reduction could be a possible complement to other ap-
proaches. The harm reduction approach aims “'1o create a
situation that greatly reduces the risk that the addict harms
himself or his environment” (van Ameijden et al. 1992).

The harm reduction perspective focuses on the harmful
consequences of drug use, mther than focusing on the drug
use itself. Harm reduction efforts are concerned with
reducing harmful effects, of which reducing dnig use may
be the only means. For many types of drug-related harm,
however, it is possible to reduce at least some portion of the

harm without eliminating or reducing drug use; for ex-
ample, the reduction of multiperson ulse ot‘injecugn‘ .
equipment substantially reduces the risk .for HIV intection
regardless of whether injection drug yse Is reu.iuced. Harm
reduction is an approach that emphasizes atrainable short-
term goals and multiple, complementary soluti.on.s :h:-n
operate simultaneously. Since the complete ellmlnnu.on of
illicit drug use is extremely unlikely, lhe_ha.rm rt_:ducuon
approach provides a basis for designing inncvative ap- _
proaches for interventions with out-of-treatment drug users
that are responsive to usage paterns and consequences of

drug use.

Of those respondents in this sample who received HIV
antibody testing, 12 percent were seropositive. Drug
prevention/education programs that inform potential and
current users about the harmful consequences of illicit drug
use should be an integral part of responsive public health
policies. NIDA Community Research Branch studies
indicate that indigenous, community-based oulreach
workers, who may be recovering drug abusers, are effective
agents for recruiting out-of-wreatment active drug users into
prevention and treatment programs, as weil as being
supportive agents to reinforce prevention and treaiment
practices. Of the 45,466 IDUs recruited into NIDA's
National AIDS Demonstration Research {(NADR) study,
14,974 (32.9 percent) entered formal treatment or self-help
programs during the 6 months after receiving interventions.
(For a detailed review, see National Institute on Drug Abuse
1993.) Unpublished preliminary followup data from the
Cooperative Agreement National Database of September
30, 1993, show a reduction in self-reported borrowing of
used needles or syringes from 44.6 percentio 21.4 percent
after receiving an AIDS prevention and education interven-
tion.

This study was possible because NIDA has supported
development of 2 community-based research infrastructure *
that can readily respond to emerging drug-related issues,
trends, and consequences and mobilize epidemiologists,
clthnographers, and evaluation research personnel to
monitor and assess problems of drug use and its conse-
quences across the country. The ONDCP recognizes the
importance of improving data collection and ressarch
efforts to obtain the best information for policymaking and
monitoring policy. Community-based ficld stations, taking
advantage of the existing research infrastructure, should be
considered.
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Hutoin and Crime Referanices:

Hall 1982

Caplawite 1976

Faupel 1962
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Hunt et 4k, 1934
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. Compares herain addicts in New Yark, Philadeiphia. and Bahimare

) finds similar crime rales. Mast comman erimes were
shotifting, fencing stolen goods. numbers ricket, and drug srade
involvement. Over half of addicrs in each ity repon involvementin
wime on 500+ days in previous yeu.

Repores that for 3t Jeaws some hemin nsers, prionary came socrce
wzs jegal,

Summe support found for hypodwsis Wit ncreased empleyment is
associated with decreased cringnality. Drug vse and oriminal
actvity may be sputious concomyants of the subouliuse in which
they ovear .

Explares relationship of drug use and criminal activity over the Bile
career of beroin users, Concludes thin e propased hypedesis
voncerning the financiat burden of heraity wse 2nd the swbcultuse of
#is¢ that supposedly pramotes criminal activity apply oy during
some periods of the drug use career,

Dz from 328 female methadone patents show aasociation between
nareotics use ang propeny crime and drog dealing. Replicates eardier
findings for male addiczs, but For mnales, propesty crime snd drug
deafing were nrgativaly contemporanenusly relied with low levels
of provdnstio.

Trvareatonens methadane cliznts and sobisrestment heroin users
repan comparable levels of srimingl acnvity, tough serfous rime
sich ¥ robbery, burglary, or drug desleng is lower among -
treqtment 3uBjeC. FroqUent Socaiie wiers report higher rates of
properry crime s drug dealing than those who used cocaine less
frequentty. '

Examines criminat acivity among Africen Amecican female bercin
users. Resulis suggest that ceiminal activity frequeraly precedes
eapensive drag use, thereby questioning (he causal link between
drags znd supposed rezulting crime.

" Heroin vsers report high levels of invelvement in robbery, burglary, '

anit shoghifting Dot fowsr levels of mvolvement in drug trade
wriviies.

Data from 752 subjects suggest that Beroin users rypically engage in
oee oF two “main husties” froo which tiey detive the majonity of
their coiminal conee. Al Suggess g vavlety of camingd solivity
i grealest among daily weess of hercin.

Two hundred snd 3ty male methadone paticns were Categanted 38
to criminal bekavicr: cype. severily, aed mount, Aothors desive
ning categories of criminal imeokvement,

Findiags suggest that ciminality increases following addiction 1o
keroin and a shift (o moze serious crime ocours as addiction Level
increases. Dexling drugs ix often prefemed and replaces/obvintes the
nred for other types of ctime.
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{}gw%aps a wipartiwe caegorization linking cocaine snd violent
crimee. Reporms that Iasub;wéx} poron of vilens crime i3 Binked 1
mychopharmacological prperzes of cocmine,

Exnmints vigient ceisne and covgine. Links violent crime o smoahs
of covtine wae bt not 1o frequency of cocaine us,

Nasioral Household Survey dats show e refationatin between
Socait use and greater HkeliBood of viclen: orims wedviry and o

“strong Hnk Detween property crime and vislont ctime. |

Freques cocsing UMrs repart greater invotvomens in propedy crims
than do iezs frequsne users,

Shows increasing cocaine s mnong retindone ¢lients. Comaine
ase i4 ssociated with increased criminal scivicy. Authors suggest
this is & result of psychapiirmacological properties of the drug, cost
of she drag. and lifessyle sssocinad with covaine s,

Compares 19771978 and 1983- 1984 cohoty of drug-using wamen,
Mot frequentdy repored crimse 5 Iater cohon ia vice fprostitunon),
with subsiansisi involvement in drug :aic and thef,

Lirks cocaine consampaan & violent crime among juvenile mates,

Reporzs sat defore the onset of srsck se, many crack users aie
involved in ot dwt iy unrelaied o ugs,

Amoing orsck-using weman, more report drug wle cnmes and peiy
praperey crimes {76 and 77 parcent, respessvely) than prosutenes
{49 pereent). Likekhoud of violzat offenses. tnajor property crimes,
and prosgmtion is higher with heaviee crack use,

[n @ sady of 234 crime-invobved juvesiles, daily comck asers were
more ikely 1o be heavily invelved in crack dismbution; canversely,
hig-level dealars of powdered coxnine wnded w be ovcasional users.
Daaly powdered cocaing asbrs weere rarely dealers,

Repart diat the uee of drugs is eisatic and dipends'mm i the
svailsbility of funds than o physical seed.

Amiong heroin and cocaite wsers, iilegad income, partdcularly income
frewn robbery, 13 spent grimarly on dregs.

Studies the 1mpact of Jogal camployment upon {ifegal acgxiry such aa
drug dealing. Mute than two-thitds of sulijects maintain Jeghimare
employment while engaging in drug wafficking,
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Executive
Summary

By most accounts, marljuana use peaked In the U.S. in 1979 and has
declined steadily ever since. However, there are now some indications
that this downward trend has siowed, and perhaps even reversed
course, among certain sectors of the population. The meost recent
National Houschold Survey on Drug Abuse {Household Survey) reports
noticeable upturns in use among a number of demographic groups. So
too do surveys of junior high school. high school, and college students.
In most large cities, higher percentages of arrestees are testing positive
for marljuana, and data on drug-related emergency room visits show
more episades where marijuana is involved.

The possibility that marijuana use is on the rise is worrisome, Since
marijuana is by far the most widely used illicit drug, small percentage
increases in use mean that large numbers of Americans have crossed
the line {rom not breaking the drug laws to breaking them, And
although marijuana is not as addictive or toxic as cocaine, 1ts use, espe-
clally when heavy, can lead to problems of cognitive, personal, and
social functioning. Perhaps the more profound worry about increased
" marijuana consumption is what it might poriend for the use of more
dangerous drugs. ‘ '

One possibility is that marjjuana use {8 a barometer of public attitudes
about illicit drug use. If more people are smoking martjuana, it could
reflect increased acceptance of tllicit drug use in general, Or there
could be a “gateway” effect. Smoking marijuana--or seeing others
smoke marfjuana--might make some individuals more disposed to use
other drugs. :
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s marijuana use increasing? There is not much indication of an
across-the-board rise in the munber of users—in the 1993 Household
Survey. the estimated percentage of the pepulation that smoked mari-
juana in the past month was virtually unchanged (rom the previous
year. There is some evidence, however. of a rise 0 marijjuana use
among reenagers. The Household Survey reports increased use among
those aged twelve io seventeen. and both the Monitoring the Future and
PRIDE surveys show increased use for every student age group polied.

Among problem drug users--those whose drug consumption is con-
nected with criminal activity or severe health problems—indicators of
marijuana smoking are difficult to interpret. Data from the Drug Use
Forecasung Program {DUF) indicates that in 1992, for the first time in
vears, the percentage of arrestees testing positive jor marijuana use
increased. But it is hard to draw any flrm conclusions from this find-
ing. Are marijuana smokers, previously law-abiding apart from thelr
drug use, now engaging in other crimes? Are criminally active cocaine
users switching to martjuana, or simply adding it to their drug menu?

Marijuana-related emergency room episodes, as tabulated by the Drug
Abuse Warning Network {DAWN), also rose in 1992, Here too, it is diffl-
cuit to know what the increase iruplies about marijuana use, When an
overdose involves marijuana and other drugs or alcohol—as the over-
whelming majority of marifjuana-related emergency room episodes do—
rarely is marfjuana principally responsible for the adverse reaction.
Thus, the data could reflect a spread in marifjuana smoking among
those using other drugs and alcohol. On the other hand, the data are
also consistent with a different story: that more marijuana smokers are
beeoming polydrug users, mixing marijuana with other illcit drugs and
with alechel.

To the extent that marijuana smoking has become more prevalent
among certain groups, it is important to know why. Market supply con-
ditions do not appear to be responstble, When prices are adjusted for
inflation and recent increases in potency, marijuanaappears to be
:heaper than it was a year or two ago, but only by a few percentage
points, hardly enough to explain a shifl in use patterns. Avallability 1s
high: when surveyed In 1993 by the Monitoring the Future program, 83
percent of high school seniors sald that marijuana was “fairly easy” or
‘very easy” {o oblain, But this figure is actually within a percentage
point of the all-time low for the survey.
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Execulive Summnry

A more likely cause of any upturn in marijuana smoking—at least

among teenagers—is a change in atlitudes and fashions. Among high
_school senfors, there was, from [880 to 1991, a sicady increase in the
{raction of sfudents who considered smoking marijuana once, occasion-

ally, or regularly a “great risk.” In 1992, however. the trend reversed. A

sirpilar pattern appears when high school seniors were asked whether |

they “disapproved’ of smoking marijuana once, occasionally, or regular-

ty. Disapproval of occasional and regular use has dectined since 19980,

and disapproval of trying once has declined since 1892,

e g

It is important to note that these reported attitude changes preceded by
one or lwo years the recent increase in seli-reported use, i is also
troportant to peint out that interpretation of these resulis s complicat-
ed by the possibility that strongly disapproved-of behavior is more heav-
ily underreported. If marijuana use is now viewed by students as less
dangerous and more acceptable. they may be more honest in reporting

" their use. Thus, the apparent increase in the number of users may
overstate the change in actual behavier.

- Ominousily, teenage attitudes about marijuana use have continued to
move since then in the direction of greater acceptance, This sugdests .
that trends in marfjuana consumption and supply deserve close atten-
tion. On the consumption side, it will be tmportant to see whether the
indications of growing teenage use are confirmesd by other surveys, and
if similar indings appear for other age groups. Even more important to
watch for is evidence of any connection with other drug or alcohol use.
In terms of supply, domestic. marijuana production, which seems to
account for hall or more of U.5, consumption on a potency-adjusted
basis, is the chief concern. When valued at retail prices, domestic pro-
duction is pmbabiy worth $6 to $7 billion a year.
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Introduction

By most accounts, marfjuana use peaked in the U.S. in 19739 and has
declined steadily ever since.! However, there are now some indications
that this downward trend has slowed, and perhaps even reversed
course. among certaln sectors of the population. The most recent
National Household Survey on Drug Abuse (Household Survey] reports
noticeable upturns in use among a number of demographic groups. So
too do surveys of junior high school, high school, and college students.
In most large cities, higher percentages of arrestees are testing positive
for marijuana, and data on drug-related emergency room visits show
more eplsodes where marijuana is involved.

The possibility thal marijuana use is on the rise is worrisome. Since
marijuana is by far the most widely used illiclt drug, small percentage
increases In use mean that large numbers of Americans have crossed
the line from not breaking the drug laws to breaking them. And
although marijuana {s not as addictive or toxic as cocaine, its use, espe-
clally when heavy, can obviously lead to problems of cognitive, personal,
and social functioning. Perhaps the more prefound worry about
Increased marijuana consumption is what 1t might portend for the use
of more dangerous drugs,

One possibility is that mariiuana use is a barometer of public attitudes
about illfcit drug use. I more people are smoking marijuana, it could
reflect increased acceptance of illicit drug use in general. Or there
could be a “gateway” effect. Smoking marfjuana—or seeing others
smoke marijuana--piight make some Individuals more disposed to use
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other drugs.

This report provides a summary and anaivsis of current evidence of
trenuds In marfuana consumption and supply, The report alsa derives
an estimate of total U.S. marfjuana consumption and compares the
estimate to others that have been produced,

Fooinote

' See. e.g.. Herbert Kleber, "Our Cuvrent Approach 1o Drug Abuse—Progress,

Problems, Proposals.” New England Journal of Medicine 330 {5 Feb. 1994):361-365.
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INDICATORS OF USE

There are two basic sources of information on drug use: surveys and
field research {participant observation, direct observation, case studies).
The great strength of surveys is that they can describe, with known
accuracy and consistency, the characteristics of large populations.
Surveys are also apt to be superfictal. Fleld research can provide more
depth of understanding, for it involves detailed study of attitudes and
behavidrs, with particular attention paid to social context and provess-
es.! However, because fleld research is qualitative rather than guanti-
tatlve, and because its indings have been filtered through the lens of
researchers, any conclusions must be considered suggestive,

A literature review falled to reveal any fleld research specifically
addressing recent developments in marifuana use. This is unfortunate,
because such research might provide a better understanding of the
social and cultural factors motivating these changes. In the absence of
such work, we will rely exclusively on surveys,

Drug use surveys vary greatly, both in terms of subject population and
measurement technlque. The Household Survey, for example, casts a
broad net and uses seli-reporting for collecting information. In con-
trast, the Drug Use Forecasting Program [DUF) focuses on a narrow
segment of the population {arTestees] and uses urine tests o supple-
ment self-reports.

ONTCP Paper
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Self-Report Surveys

The accuracy of self-reported surveys depends on the honesty and
memory of these questioned. Because marijuana use is llegal. one can
expect some number of untruthful responses.? It is important to note,
however, that if the leve! of deliberate and accidental misréporting is

consistent from year to year, trends in survey data may nonetheless be
reltable.

The National Household Survey on Drug Abuse
The largest and most comprehensive survey of drug use in the U.S. is

the National Household Survey on Drug Abuse. Administered annually
since 1980, and every secend or third year prior to 1880, the Household

Survey polis those aged twelve and older living in households. The table

below reports. for the past flve surveys, estimates of the percentage of

- such Americans whe used marijuana in the past month and in the past

year.

E

Reported Marijuana Use, Netional Housshold Survey on
Drug Abuss, 1988-1983 '

1988 1989 1980 1991 1932 1993

Used in Past Month 59%  — 51% 4.8% 4.4% 4.3%
Usad in Past Yoar 16.6% - 10.3% 95% 85% 8.0%

NOTE:  The Natiorsl Household Survey on Drug Abuse was not conductad
annually umstii 1850

Source: National Housshold Survey on Drug Abusa

The figures in the table offer mixed news. The good news is that mari-
juana use among household members is much less commen now than
it was in 1988; indeed, according to Househoid Survey estimates. the

- prevalence of monthly marijuana use has fallen by sixty percent since

1979. The bad news: the steady decline in use since 1979 appears to
have recently stalled. -

Moreover, a closer look at the 1993 survey results shows notable
increases IN marijuana use among youths. The table on the next page

ONDCP Paper
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percentages Reporting Past Month Marijuana Use, 1991-1993

N/A Not apalicable

¢ Low precision; no estimate reparted

AGE GROUPIYearsi
Demuographic 12-17 18-25 ; 26-34 ' 35andOider ©  All Ages
Characteristic 1991 1992 1993|1991 1992 19931991 1992 1993 1991 1992 18931991 1992 1993
Total 43 40 49)130 1.0 1L1] 70 82 67) 21 16 13| 48 44 43
Race/Ethnicity ‘
White 44 41 450137 118 125 66 88 68! 19 18 17! 45 44 42
Black 45 34 58148 112 921118 82 99] 35 25 27 72 52 86
Hispanic 48 48 67| @1 80 7B 42 886 41 23 07 28] 43 37 47
Qther 12 29 311 48 6.4 37 65 48 44 ¢ Y17 34 240 27
Sex
Male 50 46 55[157 145 165 98 110 60| 30 23 25 63 5% 60
Fernalg 37 35 43/305 785 57| 4% 55 451 1.3 10 14| 34 29 28
Population Density -
Large Meairo 44 47 550129 122 83| 86 80 &% 26 20 19 54 48 42
Small Metro 47 47 827145 87 1450 82 81 89| 1.8 1.1 23 48 40 5D
Nonmetro 38 20 35118 118 101 4% 75 60! 16 18 14| 37 40 35
Reqrion
Northeast 3.7 29 58{147 134 12.2] 82 91 73] 28 09 1.4 52, 42 &z
Northk Ceriteal 46 47 G015 88 02| V.6 53 8521 20 18 15 48 37 358
South 38 32 370121 106 11.2] 88 77 61| L7 11 21] 42 398 43
Wast 55 57 7148 115 1091 82 108 8yl 23 30 27| 588 &0 5%
Adult Education
Less Than
High School  N/A NA N/A| 160 140 151)11.7 85 100] 1.3 1.6 1.2 51 45 43
High School
Graduate N/A ONA WN/a1 130 118 11.8] 83 85 831 25 18 208! 35 486 4B
Soame .
College N/A  NA N/A[ 127 %8 98| 62 81 83| 32 1.3 25 60 48 .49
Coilega
Graduate N/A N/A N/AL 1T 55 67] 33 63 38| 1.4 21 21| 24 34 29
Luwrrent Employment
Fulldime MN/A N/A NJA| 111 103 114 B85 78 821 3.0 1T 25 50 485 45
Parttime N/A N/A N/AL 144 101 104 58 84 88| 1.8 1.4 25 63 53 861
Unemployed  N/A N/A N/A 17.4 196 19.0]1198 158 129§ 7.7 48 25/138 1.7 95
Other N/A /A N/A 334 85 80] 398 514 47 04 11 1D 24 23 2.9

Sourte:  SAMHSA, Office of Applied Statistics, Nations! Household Survay on Drug Abuse
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reports, for the 1881, 1992, and 1993 surveys, past month marijuana
use for a number of age groups and demographic characteristics. In
every demographic group, there is an Increase in past month marijjuana
use among those aged twelve to seventeen, [t should be noted, however.
that pnone of these increases is considered statistically significant {at a
five percent level of significance).

The Moniforing the Future Survey
The Monitoring the Future survey {sometimes referred to as the High

School Senlor Survey) surveys ¢ollege students and students in the
gighth, tenth, and twelfth grades. The survey Is an important supple-

- ment to the Household Survey, For one thing, prior to 1841, the House-

hold Survey did not include in its panel college students living in
dormitories. More important, the Monitoring the Future survey may
recelye fewer dishonest responses. since many of the Household Survey
“interviews of adolescents are conducted in the presence of parents. On
the other hand, the Monitoring the Future survey does not interview
school dropouts, some of whom are reached by the Household Survey.

Reported aﬁaﬁinana Use Among College Students, 1880-1992

L

50% -

26%

1%

0% i 1 ' T : T T : T f f
TGH0 1981 1982 1983 1984 1985 1988 1987 1568 1989 1990 199 1992

&\ Daily Use [ Monthly Use C Yearly Use

| Sourcer  Monitoring the Future
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Reported Past Month Use Amang 8th, 10th, and 12th Grade

Students, 1986-1943

25%

2&9’: 1

15% - u\0/{:}
. §———

10% - L 3\_{3/3
™ ﬁ_‘/
0% H H H H H H T

1886 1987 1988 1988 1954 1994 1992 1693
_ 2 8th Groders® ] 10th Graders® U 12th Graders
NGYE: Surveys of &b and 10th graders began in 1857
Source: Manitoring tha Future

The figure on the preceding page shows reported dally. monthly. and
vearly use among college students since 1980. Note that, despite a sharp
dechine over the course of the entire period. rates appear to have steadied
or increased in recent years. Daily use has been'level since 1986, month-
ly use began increasing in 1991: and yearly use increased in 1992,

Such a change in trend is even more evident among elghth, tenth, and
twelfth grade students. As illustrated in the figure above, monthly use
has increased since 1991 for eighth graders, and since 1992 for tenth
and twellth graders,

PRIDE Survey of Secondary School Children

Each school year, PRIDE, a natlenal drug prevention organization based
in Atlanta. conducts a survey of ever 200,000 primary and secondary
schoeol students (sixth through twelfth grade), asking about the use and
availability of drugs and alcohol. One shouid be careful in drawing
broad conclustons from the survey's results; unlike the Monitoring the
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Future survey. the PRIDE survey is not a probability sample of the
nation's students, Speeifically. students in southeastern slaies are
overrepresented, while students in populous states are given teo litde
weight. Also. as in the Monitoring the Future survey, non-student
youlhs are not included in the sample.

With this caveat in mind, the table below reports figures on marfjuana
use from the 1990-91, 1981-92, and 199293 school yvear surveys, The
data suggest that there were across-the-board increases in past-year
marijuana use among white and black junior high and senior high stu-
dents from the 1991-92 to 1992-93 school years. The jumps were
slightly greater among black students, although, with the exception ol
junior high males, martjuana use is still more prevalent among white
students, Use overall began increasing in the 1891-92 school year
among junior high students, {Prior fo the 1991-82 survey, PRIDE did
not report data by race and sex.)

Reported Past Year Marijuana Use Among Junior and Senior High
School Students

Sundor High ‘ Senior High
. {6-8th Grades) {12th Gerades)

1966-91 199182 198293 1980-91 1931-92 1992-93
Total 4. 5% 4 8% 5.8% 16.9% 16.4% 18.0%
White .
Maie —-— 5.8% 6.4% © 20.3% 22.4%
Female — 3.3% 3.9% — 15.0% 11.0%
Black
Male am 4.5% 1.7% | — 13.7% 18.0%
Femate - 1.9% 3.8% e 5.8% 9.7%

NOTE: PRIDE dicd not begin reporting data by sex and race until #s 1981-92 repost,

Source:  PRIGE

Drug Testing of Arrestees

The Drug Use Forecasting Program (DUF), administered by the National
Institute of Justice, conducts drug testing and interviews of arrestecs in
twenty-four cities. DUF data make two important contributions to
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Percenzagé of Arrestees Testing Positive for Marijuana, all DUF Sites,
1388-1992

35%
30%

25%

W%~

5%

10% | y_/—’)::)

5% -

% i H H i
1988 1989 1990 1591 1992

(71 Males O Fomates
NOTE: Sitas ara waighied by the number of crimas in their gity.

Source:  Drug Use Forecasting Program

Aracking trends in marjuana use. First, those who are criminally active
are not only likely 1o go uncounted in population based surveys like the
Household Survey, but also tend to have particularly high rates of sub-
stance abuse. (Whether DUF Is a representative sample of the criminal-
ly active in the covered metropolitan areas depends on arrest patterns.)
Second, urine tests do not suffer the misreporting pmblems inherent in
self-report surveys,

IDLUF data are reporied only on a cliy-by-city basis. To obtain an overall
index, we constructed a weighted average based on the number of
reported crimes in each city. The chart above shows the calculated per-
centage of male and female arrestees that tested positive for marijuana
from 1988 to 1992. As indicated, the percentage of arrestees testing
posltive for marijuana declined from 1988 1o 1821, but rose from 1991
to 1992, :

Among arrestees. marijuana use varies significantly across age groups.
Use is most prevalent among juveniles and young adults, and so it s

worth looking at these groups in isclation. To do this. we construcied
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Positive Drug Tests Among Male Arrestees Aged 15-20, all DUF Sites,
1988-1992 ‘

»

0%

60% 7, ‘ | ‘ '
1\‘
S0% - M
o
40% | . .
i
30% “L\E& /
= ~J

20% ~

10% -

0% v ; :
1988 Yagg T 198t 1992

2\ Any Drug ] Marijuana O Cocaine
NOTE: Sites are weighted by the number of crimeg in their city.

Source: Drug Use Forecasting Program

another weighted average, In this case using only males aged fifteen to
twenty. The figure above shows the calculated data.® Again, the per-
centage of arrestees testing positive for marijuana use increased notice-
ably in 1992.

Several different mechanisms could lead to an increase in the number
of criminally active marijuana users reflected in increased DUF mari-
Jjuana positives. Non-criminal (apart from their drug use] marijuana
users could become criminal: eriminally active cocaine users could
switch to marifuana: eriminally active heroin users could begin using
rmarijuana in addition {o heroin; and s0 on. The graph shows that the
increase in positive martjuana tests was similar in magnitude (o the
decrease in cocalne positives, This is consistent with the idea of young
cocalne users switching {o marfjuana. though direct evidence ol such a
pattern has not been observed.

DUF is not the only program that conducts drug testing of arrestees: a
few local programs do. as well. Perhaps the largest of these is the pro-
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Juvenile Arrgstes Marijuans Lise, ‘Washing‘wn, PC,
January 1992-May 1994

8% -
80%
40% ~
30% ~

20% 1 |

0%

Bl e — T s gt
Jan-92 Apr32 Jul92 Get8Z Jan-833 Apr83 Jul93 Oet-93 Jan-094 Aprot

Source:  Duata :frcm the 0.C. Protrial Services Agency

gram that tests juvenile arrestees {including those as young as eight
years old) in Washington D.C., administered by the D.C. Pretrial Ser-
vices Agenicy. Because large numbers of arrestees are tested on a regu-
lar basis, the D.C. Pretrial Services Agency can report data on a
monthly basis. Test results dating from January 1992 are summarized
in the chart above. The increase in positive marijuana tests is startling.

Although an increase in the percentage of arrestees testing positive for
marijuana suggests an increase in the absolute number of criminally
active marijuana users, there are other possible explanations. Sup-
pose, for example, that the number of eriminally active marijuana users
declined. while the number of criminally active non-martjuana users
{those who do not use drugs, as well as those who use drugs other than
marijuana} declined proportionately more, In that case, we would
expect marijuana users {0 comprise a greater share of arrestees, even
though their absolute number decreased. In principle. there are several
other factors that could also account for the observed trend: a rise in
crime or arrest rates among criminally active marijuana users, or a
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decline in crime or arrest rates among criminally active non-marijuana
users. Another problem with the arrestee data is that it is drawn from
urban areas only. [t is possible that drug use among arrestees in non-
urban areas is guite different from that in urban areas.

Marijuana-Related Emergency Room Mentions

The principal source of data on drug-related emergency room mentions
is the Drug Abuse Warning Network (DAWN), until recently managed by
the National Institute nn Drug Abuse (NIDA), but now under the aus-
pices of the Substance Abuse and Mental Health Services Administra-
tion {SAMHSA),

. DAWN reports a large increase {48 percent} in the number of marijuana-

related emergency room mentions between 1881 and 1882, As can be
seen in the table below, there were also large reported increases in
cocaine and heroin mentions. {A detatl of DAWN data, tabulated by
population and city, is included in the appendix.)

Drug-Related Emaergency Room Mentions (Estimated Rate
per 100,000 Papulatian}

Parcomtage

Incraens

. in Mantions,

1988 1988 1980 1991 1992 19911992

(Frug

Cocaine 467 5017 382 452 823 17%
Hergin 7.5 180 183 180 212 33%
MarijuanasHashish 3.2 8.4 74 73 108 48%

Ll

Source:  Drug Abuse Warning Network

What is not clear is how much of this increase is due to polydrug use

. [marijuana used In conjunction with other drugs or alechol} as epposed

to marfjuana smoking alone. I s a good bet that most of the increase is
atiributable to a rise in polydrug mentions. since episodes invelving
marijuana alone are relalively rare. In 1992, DAWN estimated 23.997
emergency room mentions of marijuana; of these, 13,025 also involved
aleohol, and 9,889 also involved cocalne, Alcohol and cocaine mentions
also rose sharply from 1991 to 1992,
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To the extent that the rise in marijuana-related emergency reom men-
tions Is a product of polydrug use, it is difficult to know what the
increase implies about martjuana use, When an overdose involves mar-
fjuana and other drugs or alcohol. rarely is marijuana principally
responsible for the adverse reaction. On the one hand. the data could
reflect a spread In marfjuana smoking among those using other drugs
and alcohol. On the other hand. the data are also consistent with a dif-
ferent story: that marfjuana smokers are more commonly using other
drugs and alcohol.

Overall, marifjuana appears to play a smail role in drug-related overdos--

es, The table below shows, for {988 to 1992, the proportion of drug-
related emergency room episodes that involved alcohol {in combination
with other drugsh cocaine, and marifjuana. Marfjuana was involved in
only 8.5 percent of the episades in 1992, and unless past patterns have
changed radically, other {ltieit drugs or alcohol were also invelved in the
overwhelming majority of those cases,

Parcantage of DAWN Emergency Room Episodes Involving Alcahol,
Cocsine, and Marijuana

Percentage
increase in
. Proportion
1968 1983 1990 1891 19892 199110 1992

Alcohot in Combination 28.7% 29.6% 31.0% 30.9% 32.7% 6%
Cocaine 252% 258% 21.8% 257% 276% 1%
Marijusoa/Hashish 30% 48% 42% 427% 55% 3%

Source:  Drug Abuse Warning Network

Drag Abuse Treatment

According to data compiled by the Substance Abuse and Mental Health
Services Administration and the National Institute on Drug Abuse,
there has been, since the mid-1980's, a substantial increase in repored
admissions to treatment prograins where marijuana is the primary drug
of abuse. (See table on next page.)

Were these data to reflect an increase in the underlying demand for

marfjuana treatment. they would suggest a notable rise in problem
marijuana consumption. However, thers are a number of reasons for
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Client Trantment Admissions, Top Three Primary Drugs of Abuse, FY
1985- 1481

1985 1986 1887 1988 1589 1980 1991

Meroin 87,043 82,927 84,299 1185308 122,672 153887 142,372
Cocaing 38,323 58,757 §1.,358 137,343 208480 235,202 228,703 -
Marijuane/

Haghigh 87,578 68,481 57,473 76,948 95,253 106,88% 95421

Source: SAMHSA, NiDA

discounting their significance. For one thing, the data are widely
acknowledged to be an unreliable indicator of use. Several problems
stand out in this regard: (1) there is no accepted federal standard of
what does and does not mﬂstitute & treatment pmgram {2) daia are
submitted voluntarily by State Aleohol and Drug Abuse Agencies, and
include data “for only those programs which recetved at least some funds
administered by the State Alcshol/Drug Agency™; and (3] since in many
areas of the country there ts unmet demand for drug treatment—as evi-
denced by waiting lists for programs-a rise or fall in admissions may
denote a change in supply rather than demand. -

Since it |s likely that these problems would affect data on treatment
admisslons for all drugs, 1t is probably more useful to look at the share
of admissions where marijuana iIs the primary drug of abuse. This, at
least. might indicate whether marijuana abuse was growing or shrink-
ing in comparison to the abuse of other drugs.

The figure on the next page shows the relative percentage of treatment
admissions where marifjuana. cocaine. heroin, or some other drug was
the primary drug ol abuse. It does not appear, from this data, that mar-
ijjuana abuse is increasing as a proportion of total drug abuse.

ESTIMATES OF TOTAL U.S. MARLIUANA CONSUMPTION

For policy purposes. it would be quite valuable to have an accurale esti-
mate of total U.8. marijuana consumption. On the demand side, {t
would improve understaniding of the use problem. On the supply side,

it would enable law enforcement officials to better gauge the size of the

illicit market and the achievements of thelr eradication and interdiction
efforts.
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Marijuana Consumptier;

Proportion of Drug Treatment Admissions Invelving Marijuana,
Cocaine, and Heroin
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Source: DAWN Repons

In the pages that follow, we derive an estimate of total U.S. marijuana

consumption based on data from the self-report surveys examined ear-
lier In the report. We calculated the number of marijuana smokers
using data from three government drug use surveys: the National
Household Survey on Drug Abuse, the Monitoring the Future survey,
and the Drug Use Forecasting Program. Information on user consump-
tion levels was obtained from Household Survey data and through a
telephone survey of 46 current marijuana users, The survey sample
was an attempt al a cross-section of marfjuana users, at least in terms
of socioeconomic status and consumption levels, though not by geogra-
phy: of those interviewed, half resided in or near Boston, Massachu-
setts, while half lived in other parts of the couniry. More detailed
information on the user survey can be found in the Appendix.

Calculuting User Consumption Levels

From the Household Survey and our user surveys, we were able to con-
struct a probabllity distributton of consumption levels (or habit sizes)
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among marijuana smokers, The Household Survey provides useful data
on guantity and frequency of use among monthly users. and data on
frequency of use among yearly users. Where guantity figures were

unavailable. frequency was multiplied by an estimate of per-use con-

sumption. {We estimate that marijuana users consume an average of
about one fiftieth of an ounce, or roughly one half of a gram. to get high.
and that the average size of a loint is one sixtieth of an ounce.)

Conswmption by Usersg in Households

The Household Survey provided an estimate of the number of marijua-
na users residing in households. We revised (increased) the Household
Survey estimates slightly to account for two instances of apparent
underreporting. These who were interviewed in a more private setting
reported higher levels of use than those interviewed with others {some-
times parents} present. Also: the Household Survey estimates lower ley-
eis of use among teenagers than the Monitoring the Future survey.
From our analysis, we ¢stimate that in 1992, approximately 1.220 met-
ric tons of marijuana were consumed in houscholds.

College Students

Prior to 1981, the Household Survey sample did not cover college stu-
dents Hving in dormitories. Thus, for our 1988 and 1980 consumption
estimates, data from the Household Survey were supplemented with
data from the Monltoring the Future survey, which does interview dor-

© mitory resldents. We estlmate that college students {n dormitories con-

sumed approximately B9 meiric tons in 1990, the last year in which
dormitory residents were not covered by the Household Survey.

Criminally Active Users

Those who are criminally active are lkely to go uncounted in the House-
hold Survey. To determine quantity consumed by this population, we
examined DUF data on urine tests and self-reporied use among
arvésiees. We estimated monthly martjuana consumption both among

those who tested positive for marijuana use and those who tested nega- .

tive. {Interestingly, about one-third of those who tested negative report-
ed use} Then, following the synthetic estimation methodology
employed by Abt Associates,® we combined these figures with data on
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-arrest numbers and [requencies to estimate total marijuana consump-
tiort among the criminally aclive, We estimate that criminally active
users consurned 379 melnic lons of marijuana in 19982,

Total Marijuana Consumption

Combining the above numbers, we estimate that total U.S. marijuana
consumption for 1992 was 1,598 melric tons. It should be noted that
this estimate has some weaknesses, For slarters, it probably misses
marjjuang consumption in some particularly isolated or difficulit-to-
reach populations. such as the homeless or transients. However, drug

use in the populations. while significant. {s probably very small coni-

pared to the populations that our methodology covered.

Our estimate may also understale marjuana consurmption if underre-
porting is common in seli-report surveys. Although adjustments were
made where there was evidence of misreporting, we did not make any
across-the-board corrections. While there is ample evidence that ervors
in reporting do occur, the overall magnitude and direction of the errors
are unclear.

A final area of concern: a sizable percentage (16 percent in 1991} of

those selected for polling by the Household Survey were not surveyed,

either because a meeting could not be arranged or because the inter-
view was refused. It is possible that these individuals differ in their
marijuana use patterns from those who were surveyed,

The combined biases of misreporting and nonresponse may be signifi-
cant. It is worth pointing out that an estimate of total U.3. alcohol con-
sumptlon calculated from the Household Survey appears 1o be low by
abgut half. Aeccording to data {rom Household Survey, Americans con-
sume fewer than 50 billion drinks per year: revenues from alcohol taxes
indicate annual consumption of more than 100 billlon drinks.” Similar
caleulations with tobaceo indicate that cigarette smokers underreport
thetr consumption by about 30 percent. -

Trends in Marijuana Consumption
in order {¢ examine recent trexcds in marijuana consumption, we calcu-

lated our consumption estimates for 1988, 1890, 1981, and 1992 {the
Houschold Survey was not conducied in 1988). We also translated con-
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sumption estimatés into retail dollar and THC (tetrahydrocannabinel)
equivalents.® Since THC is the psychoactive agent in marijuana, and
since the poiency of marijuana varies greatly, THC consumption is in
some ways the most relevant estimate of marijuana use.

The table below reports, for the years %naiyzed¢ estimates of gross mari-
juana and equivalent THC consumption [both in metric tons), as well as
implied retall cost {in billions of dollarsl. As indicated, gross consump-
tion appears to have declined from (988 to 1881 among each user pop-

ulation. From 1991 to 1992, gross consumption appears steady, but

with an increase among those involved with the criminal justice gystem.

Estimated U.S. Marijuana Cnnsamgtien in 1988, 1996»19@2
by Sub-Popuiation

1988 1989 1980 1981 1992

- Housaholds {Gross Metric Tons) 1.8M - 1928 1,328 1,220 .
College Students (Gross Matrie Tons) . 77 e 58 .
Criminally Active iGross Metric Tong) 375 - 363 388 379
Total {Gross Maetric Tons) 2,323 - 1950 1,684 1,599
Total (Metric Tons of THC) 102 o 94 a 84
Retail Cost in Billions {nominel dollars) $14.0 e 8144 $13.2 %131
Retail Cost in Billions (1992 dollars) $16.6 - $155 £13.8 $131

NOTE:  The National Household Survey on Drug Abuge wag nat conducted in 1989,

THC consumption declined similarly from 1988 to 1991, with a slight

- decline a3 well from 1991 to 1992, Because of fluctuations in marjua-

na prices, relail cost estimates suggest a somewhat different pattern.
Dollars spent on marijuana were relatively unchanged between 1988
and 1992, except for & sharp drop In 1990.°

Footnotes

1 See. e.g. Norman Zinberg, Drug, Set, and Setfing: The Basis for Conbrolled
Intoipant Use {New Havery Yale Unidv. Pregs, 18984) Bruce B, Johnson, Paul.d.
Guoldsiein, Edward Preble, James Bchmetdier, Douglas 8. Lipton, Barry Spunt. and
Thomas Miller, Tuking Cure of Business: The Ecortomics of Crime by Heroin Users
fLexingion, Mass.: Lexingion Books, 1985)

£
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However, ong would expect seif-reports of mariiuana use to be more accurate than
sell-reports of ather {llegal drug use (such as eocaine or hergin usel, since
rarijuana is the most widely used and least disapproved-of illegal drug,

i should be noted that the data repores rmiy on those who were lesied by the DUF
program at adult booking facilities. DUF does conduct some testing amd
trilerviews at fuvenile factllties; however, as of 1882, such sampling covered only
twelve oitles,

Aging of the user population can inerease rthe demand for treatment, but probably
not by enough te exglain the sharp uptuin shown in the table.

Mational Inssistute on Drug Abuse, State Resources and Services Related 10 Alcohat
and Qther Brug Abuse Probiems, Fiscal Year 1894 (Washington, R.C.0 U.S.
Deparmment of Health and Human Services, 1941),

For an explanation, see Willlam Rhodes, "Syathete Estimation Applied 1o the
Prevalence of Drag Use.” Joumod of Drug [ssues 23 {Spring 19931297-322.

See Congressional Budget Office, Federal Trxation of Tobacen, Alcoholic Beverages.
and Motor Fuels (Washingten. .0, Congress of the Unlied SBtates, 1990}, able
A p. 1100 ’ :

THC quantities wers calﬁulated'using potency estimates derived from DEA data.
For more deiall. see the "Price, Potency, and Avaliability” section kater in the repori.

Dur estimates of total spending on marfinana are approximately seventy persent
higher than those derived for ONDCP by Abt Assoclates. See William Rhodes,
Paiii Scheiman, and Kenneth Carlson, What America’s Users Spend on Hiegal
Prugs, FO88-1951 (Washington, D.C.: Office of Natinnal Drug Control Pelicy, 19931
For example. Abt's estimate of {otal speniding for 1981 is $7.69 billion, whereas
our estimate is $13.1 billlon. The difference can be accounted for by three facters.
Flrst, becauss of methodolagicai differences in approximalting from Household
Survey data the number of marfjuana vsers and their average sonsumption, sur
estimare of marfjiana consumption amonyg those popalations reprosented i ihe
Household Survey is twerity percent higher than the comparable Abf estimate.
Second, Abt did rot caloulate a separate estimate for marfjuana consumption
among the criminally active. Third, Abt's calculations for 1991 were based on an
average marfjuana price of $195 per cunoe: our calculations assumed a price of
$322 per ounce,
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Attitudes About
Marijuana

Changes in public attitudes about any drug are likely to influence con-
surnpiion. This is especlally true in the Case of marifjuana, where most
users are otherwise law-abiding and mainstream. In contrast, many of
the heaviest cocaine and heroin users are soclally isolated and disen-

gaged, and so their drug use is less likely to respond to general public

attitudes.

There Is some evidence m&t anti»maﬁ}uana attitudes, after a {iecade of
hardening, have begun to soften.

~

HARMFULNESS AND DISAPPROVAL

The Monitoring the Future survey asks respondents their views about
the level of risk assoclated with marfjuana use. The chart on the next
page shows the percentage of high school sentors who percetved a "great
risk” in smoking mari{uana once, occasionally, and regularly. From
1980 to 1991 there was a steady increase in the fraction of students
. percejving great risk. Beginning in 1991, however, the trend reversed.

A similar pattern appears when high schoaol sentors were asked whether
they "disapproved” of smoking marijuana once, occastonally, or regular-
lv. As the chart that follows shows, disapproval of occasional and regu-
tar use appears (o have declined since 1980. Disapprovai of {rying once
increased until 1992, and then declined sharply.

It is important o note that the attitude changes reported in the Moni-
toring the Future survey preceded the increase in self-reported use. It

*
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High School Seniors’ Opinions of the Harmiulness of Marijuana tise

#

Percend Saying "Great Risk™

0% :
19806 71981 1982 1983 1984 1985 1986 1967 1988 1959 1990 1991 1992 1993

i H 4 t H 1 ¥ i 1 H H ]

A Smeking Reguiarly [ Smoking Occasionatly O Trying Once

Source:  Monitoring the Future

is aiso important (o point out that interpretation of these results is cam-
plicated by the possibllity that strongly disapproved-of behavior is more
heavily underreported. If marfjuana use is now viewed by students as

[less dangerous and more acceptable. they may be more honest in

reporting their use, Thus, the apparent increase in the number of users
may oversiate the change in actual behavior. .

The PRIDE survey asks students in grades six through twelve for their
opinions on the harmiulness of marijuana, as well as liquor. beer,
cocaine, and other drugs. The graph on page 34 reports grade-by-grade
opinions, for the 1882-93 school year, on the harmfulness of these sub-
stances. Students see marijuana as more harmful than Hquor and
beer. but less harmiul than cocaine. Particularly interesting are the
apparent relationships between risk perception and age. Older stu-
dernts are less HKely to view marfjuana {and beer and liguor) as harmiul,
while they are more inclined to regard cocaine as dangerous,
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High School Seniors’ Disapproval of Marijuana Use
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Sourge:  Monitoring the Future

LEGALITY

There {s no necessary connection between an individual's position on
marijuana legalization and his or her attitude about or propensity 1o

.use marijuana, Indeed, many of those who advocate drug legalization

are vehemently opposed to drug use, just as most of those who are
strongly against cigarette smoking do not think that tobacco should be
outlawed. Taken as a group, however, one would expect supporters of
marijuana legalization to have comparatively benlgn views about ils
use, and be more likely to use themselves (presumably marijuana
smokers would feel better about thetr lawbreaking if they disagreed with
the lawi.

According to a survey by the Higher Education Research Institute sur-

vey. the percentage’of college ireshman who believed thal martjuana
should be legalized declined from 1880 to 1980, but has risen since.
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Qpinions on Harmfulnass of Marijuana, Alcohol, Cocaine,
by Grade {1992-93)
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The Monitoring the Future survey reports a shimilar turnaround among
high schogsl seniors: a decline since 1880 in the percentage who believe
that marijuana use should be a crime, and an increase since 1986 in
the percentage who belleve that marfjuana should be entirely legal.

Somne of these results are summarized in the figure on the next page.
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Opinions on Marijuans Legalization, College Freshman and
High School Seniors
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PRICE, POTENCY, AND AVAILABILITY

Consurmption of martjiuana. like the consumption of any commeodity, is
influenced by its price. Other things being equal, one expects falling
prices to be accompanied by increased use, and rising prices to go with
falling consumption,

The Drug Enforcement Administration (DEA) has reported a rise in mar-
ffuana prices over the last several years, and an increase in potency
throughout the 1980's and early 1990's: However, in the case of mari-
juana, DEA's price and potency estimates are not the result of systein-
atic sampling or data analysis. {Constderably more effort is placed on
price and purity estimates for cocaine and heroin.) For prices. DEA
simply reports a range of low and high prices for a given period, With
potency, averages are caleulated, but the methodology behind these
averages is unclear. N

The DEA's drug evidence tracking daiabase, STRIDE {System to
Retrieve Information from Drug Evidence], does contain information
from mar{fjuana purchases. Yet the number of these purchases, e¢spe-
clally at the retaldl level, is Hmited., More 'pmblematic still is that STRIDE
does not contain potency information of any kKind, principally because
determining potency for large quantities of marijuana is difflenlt.

In light of these problems, we supplemenied DEA price data with infor-
mation gathered from two user-based sources. One of these was our
user survey. described earller. The other source was price guotes report-
ed in the leading publication devoted to martjuana use, High Times.
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Price Trends
DEA Intettigence Price Data
DEA reporis low-high ranges of marijuana prices for commercial grade

marifuana and sinsemilla.! at pound and ounce quantities. Ranges are
the easiest statistic to preduce, but they are not very informative. With-

. out some measure of central tendency, it is difficult to explore {rends

aver time.

Moreover, DEA reports prices without adjustment for potency. This also
makes it difficult to analyze trends In prices. From the perspective of
users, paying $400 for an ounce of marijuana with 10 percent THC con-

tenid Is roughly equivalent to paying $200 for an ounce with 3 percent

THC content, Yet a price comparison that is unadjusted for potercy
makes one purchase appear twice as expensive as the other,

DEA does provide estimates of potency. But it is probably unreasonable
to assume that potency is consistent over the range of reported prices.
Expensive martjuana tends to be high-potency and cheap marijuana
tends to be low-potency. Since there 1 no reliable way of estimating the
potenicy of high and low price marfjuana, we did not construct potency-
adjusted price ranges with published DEA data.

Price Informuation from the STRIDE Database

In constructing a retail price serles from STRIDE. we attemnpted to cor-
rect for a number of data limitations. As noted above, most of the mari-
juana purchases recorded in STRIDE are not retail- Ievci buys, and
STRIDE does not provide information on potency,

We extracted from STRIDE all marijuana purchases from 1983 and
1993 that were between one-sixieenth of an ounce and one-and-a-half
ounces in weight. (Retail marljuana purchases typically range from
one-eighth of an ounce to an’ounce,) Because larger buys tend to be
relatively cheaper than smaller ones, we standardized the observed pur-
chase prices to a gquantity of one ounce, using a loglinear adjustment
that assumed a twelve-percent discount between ounce and guarter-
ounce purchases.? We then removed observations with prices above
8500 per gram. judging them to be outliers, And to further mitigate the

potential influence of sutliers, we calculated median, rather than mean,
prices,
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To eliminate the influence of inflation, we converted the derived series of
median purchase prices to 1993 dollars {using the consumer price
index]. Lastly. we converted the purchase-unit inte a gram of THC,
thereby adjusting the prices for changes in potency. Te do this, we
began with DEA estimates of the average THC content of high-potency
{sinsemilla} and low-potency {commercial grade) marijuana. We
assumed that {orty percent of domestically grown martjuana. and flve
percent of imported marijuana. Is high-potency; the remainder was
assumed to be low-potency.® And we further assumed that the domes-
tic share of the U.8. marjjuana market increased from ten to fifty per-
cent from 1983 to 18634

The chart below shows the derived price series, Whal is noteworthy is
that, when inflation and increased potency.are taken Into considera-
tion, the changes in marijuana prices over the past decade appear to be
much more moderate than generally believed.

Retail Marijuana Price {19393 doilars], per Gram of THC, 1983-1993

$200 -
$180 -
$160 -

3

%120
%100 -

Price per Gram of THC

88 L

7 T T T T ¥ T ; 1 ¥
1983 1984 1986 1986 1987 1988 1989 1980 199% 1992 1993

KOTE: Price daig for 1991 era incomplete; 1992 purity astimata was used for 1953
price calcutation.

Sourceyg: STRIDE; NNICS
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{iser-Reported Price Dalt

User Survey

According to our user survey. marijuana smokers pay an average ol
aboutl 835 lor a quarier ounce. Adjusted for quantity discounts and
potency (following the procedure used with STRIDE data): this trans-
lates into a price of $144 per gram of THC. By comparison. STRIDE
data yielded an estimate of $157 per gram of THC. Most users thought
that prices had not changed since the previocus vear (1982). but an over-
wheiming majority thought that they had risen over the past five years.

User Reports in High Times

High Times magazine carries a monthiy feature called Trans-High Mar-
ket Quotations [THM@G}. which is a compilation of price quotes that
often includes additienal Information on guallty, type, and source. The
price quotes. which are voluntarily submitted, presumably by High
Times readers {some of whem might be dealers), list the city and state of
each report, )

The THMQ data are not a representative sample of martfjuana purchases.
One would assume that those who submit price quotes 1o High Times
have better-than-average contacts with marfjuana suppliers. If so. then
prices quoted In High Times are likely to be cheaper than market aver-
ages. (On the other hand, dealers who submit price quotes may over-
stafe them in an effort (o inflate the market.)

We taliled THMQ data for each month between March 1992 and October
1993, and for a few months each previous year dating back to 1888. We
used enly price quotes from the 10 states mest commonly cited,® efght

~ of which were among the ten most populous states. In compiling the

data, we controlled for purchase unit, with a further adjustment for sit-
uations where an individual reported prices at two different guantities.
By maintaining this Information. we were able to estimate the quantliy
discounts avaiiable for larger purchases.

After compiling the daia, we adjusted the prices for differences in poten-
¢y {again using DEA potency estimates). To do thig, we frequently had
to guess the type of marfjuana purchased, since few of the reports were
explicitly identified as sinsemilla or commercial-grade. As a working
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Ratail Sinsemilla Price {1993 dollars}, Ounce Level THMQ Purchases
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NOTE:  Price astimate for 1883 was calculated using 1982 estimate for potency,

Source: Abt Repores prapaend for ONDCP

rule, we assumed that most, {f not all, marijuana grown indoors or
grown hydroponicaliy is sinsemilla, since these production methods

would be prohibitively expensive to employ in growing commercial

grade. We also categorized as sinsemilla any purchase judged o be of
“great” quality.

Only the ounce level purchase size had enough cases to provide a valid
price serles. The graph above shows the calculated price per gram of
THC {In 1993 dollars) for purchases deemed to be sinsemilla. The data
show prices to be slightly higher in 1993 than in 1888, partly due to a
large price jump in 1991,

As noted earlier, the THMQ data allowed us to calculate quantity dis-
counts. We found that on average a buyer received a discount of about
twelve percent for buying one ounce of marijuana as opposed to buying
one quarter of an ounce four times,
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Trends in Potency

The table below reports DEA estimates ol potency for sinsemilla and
commercial grade martjuana from 1983 to 1992, Also included is an
estimated market average. based on the assumption that the market
share of high-potency marijuana has increased significantly since
1983.5 ‘

Marijuana Potency (Percentage THC Content}, 1983-1992

1983 1984 1985 1986 1§87 1588 1589 1990 1891 1882

Sinsamilla Potency 75 67 7.3 B4 79 8 7.0 W2 117 83 -
Commercial Grade

Potancy 29 35 31 33 35 38 385 38 31 37
Estimatad Market
Avarage 33 38 386 40 41 44 40 4B 4B 47

Source:  NNICT and DEA inwliigancs Rapors

The data suggest that only about half of the increase In average potency
is attributable to a rise in THC content; egually significant is the
increased market share of domestically grown sinsemilia,

Two factors account for the general rise in THC content: One, particu-
larly affecting sinsemilla, ts the widespread introduction of high-tech-
nofogy growing methods beginning in the early 1980's.7 The other,
mostly impacting the [igures on commercial-grade potency, is the
dechning market share of imported marijuana, which tends to be lower
quality.

Qur user survey corroborated DEA potency data. The majority of those
interviewed thought that marijuana guality was about the same now as
a year ago, but better than it was five years ago. However, THMQ
reports suggested less of an Improvement. The percentage of purchases
judged "good” or “great” in quality increased only slightly between 1938
and 1983, One possible explanation: High Times readers were, in a
sense, ahead of the curve, purchasing high-potency marfjuana before it
became available to less sophisticated buyers. Also, what was consid-
ered “great” in 1988 might be judged only "good” today.
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The THMQ data does confirm the notion that domestically produced
marijuana Lends to be more potent than imported varietles. In 1993
price reports. domestic marijuana was judged to be of “great” quality 55
percent of the time. while foreign grown received this accolade only 24
percent of the time. Consistent with this quality difference, THMQ data
show domestic marijuana to be consistently more expensive than
imported marijuana. '

Trends in Availability

Uslng data from the Monitoring the Future survey, the figure below
shows, for 1980 to 1993, the percentage of high school seniors who felt
that marjjuana was “fairly easy” or “very easy” for them to get. The fig-
ure also plots reported levels of past-year use. As indlcated. percep-
tions of availability have fallen only slightly. But it seems hard to
connect this in any way to the overall trend in use: in every year since
1980, over 80 percent of respondents thought that marijuana was fairly
or very easy to obtain.

Past Year Use and Perceptions of Availability Among
High School Seniors
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Source: Monitoring the Future
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Student Perceptions of Drug Availability, by Grade
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In our user survey, we asked respondents If they thought that marijua-

na was more or less difflcult to obtain than it was one and five vears
ago. The majority of users interviewed thought that marjjuana was just

~as avallable as it was a year ago, but iess available than five years ago.

Survey data can alse indicate how avaliability differs across age groups.
The chart above, derived from PRIDE data, compares the avallability of
marijuana to other drugs and alcoho! across grade levels. As one woulkd

. expect, all of these substances are more available to older students.

DOMESTIC PRODUCTION
Cbnsumptioxz-nmd Eatimaste

Earller, we estimated U.S. marijuana consumption for 1992 at Just
under 1600 metric tons. How much of this is domestically grown is not

[P

certain, In our user survey, of those who knew the production source of
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their marijuana. two-thirds reported smoking domestic marfjuana.
Data from the THMQ indicate that haif of marijuana purchases were
domestic. Since the THM{Q has more data, it is probably a more reliable
estimate. Combined with our estimate of total consumption. it implies
that 800 metric tons of domestically grown marijuana are consumed
annually, [f we assume that 20 percent of what is grown fails to reach
market, {because of seizure, failure to harvest, zhe?{ or loss) we obtain a
total harvest of 1,000 metric tons,

DEA Estimates

The table below provides DEA estimates of domestic marijuana produc-
tion for 1988 16 1992

DEA Estimstas Of Domaestic Marijuana Production {Metric Tons!

1988 1989 1290 1981 1992

Total Production 43504850 5000-8.000 5000-8000 18154815 2,598.3,005

Sourca; ?JN_!CC

Clearly, DEA estimates of domestic marijuana production are not con-
sistent with the consumption-based ¢stimate. Not only s the DEA esti-
mate of 1992 production approximately triple the consumption-based
figure, but DEA data also suggest a roughly {iity percent decline in
domestie marijuana cultivation from 1980 to 1992, By comparison,
user surveys indicate only a twenty percent drep in consumption over

-the same period.

The Eradication and Supf:msa}un Program

The table on: the next page presents data from DEA's Domestic Cannabis
Eradication and Suppression Program.

If we take the 18992 total eradicatton figure, and use a conservative yield
estimate of one half pound per plant for commercial grade and one
quarter pound per plant for sinsemilla (DEA estimates a yield of a full
pound per plant regardiess of type}. the eradication and suppression
program appears to have prevented about 1,475 metric tons {rom being
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Domastic Cannabis Eradication and Suppression Program Data

Typo of Plant Eradicated

{figuras in millions of plants) 1987 1988 1883 1990 1891 1992
Quitdoor Commergial Grade 433 248 355 %29 30t 513
CGutdoor Sinsemilla Grade 39 28% 208 204 2285 236
indoor . 828 035
Total 743 534 563 733 B854 T84

WL Commersisi Grade may inciude tended ditchwaeod

NOTE: Prior to 1891 indogr plants eradicated weare not reported separately
from Qurdoor

1987 1988 1989 1990 1991 1992

indoor Growing ©

Operations Seized 1,192 1,240 1,398 1,659 2.B48 3849
Numbier of Arrasts 8502 B062 5781 8729 9384 12,368
_Asgets Seized (cash value}

irs Mililons $13.67 $59.85 329.54 538.59 $62.83 $69.27

Source: DEA Eradication end Supprassion Program Reporis

harvested. When combined with the estimate of total domestic marijua-
na production, this implies that roughly sixty percent of domestically

. grown marijuana is eradlcated. This seems unlikely. A plausible expla-

nation for the apparent inconsistencey Is that a substantial fraction of
the marfjuana eradicated by authorities and reported as sinsemilla or
commercial grade 1s in {act “ditchweed,” a very low potency (generally
less than 1 percent THC) variety of marfjuana that grows wild in much
of the U.S. ’

FGREIGN PRODUCTION
State Department Estimates

The table on the next page provides the State Department’s Bureau of

. International Narcotics Matters’ estimates of foreign marfluana produc-

tion for 1988 to 1992,

The data tllustrate the difficulty In deriving such estimates. The num-
bers vary considerably from year to year—or sometimes not at all—and
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Potential Foreign Production Estimates in Metric Tons,

1988-1992

16688 1985 1990 1991 1592
Maxico 5,655 30,200 18,715 7.775 7,788
Colombia 7,718 2,800 1,504 1,500 1,800
Jamaics 405 © 180 828 541 263
Othar 3,820 3,565 3,560 3,548 3,660

Souree:  INCSR

some changes. like the increase in Mexican production from 1988 to
1989, are the result of alterations in estimation methodology.® 1t is
thus difficult to make use of the figures in our analysis, Moreover, even
if the production estimates were conslstently accurate. they would still
niat tell us how much forelgn production was shipped to the U.S. Mari-
Juana 13 popular throughout the world, and much of what is grown in
Mexico, Colombia, or Jamaica {s either consumed at home or exported
to countries other than the U.S.

We do not know what fraction of the marfjuana grown in Mexico, Colom-
bia, and Jamalica is consumed in those couniries or exported to coun-
tries other than the U.8. But unless the fraction Is very large (over 90
percent), the State Department production estimates for these countries
do not jibe with our estimate of U.S. consumption of tmported martjua-
na. Marijuana production for these countries is estimated at 9,558
mietric tons for 1992; we estimated U.S. consumption of imported mari-
juana to be 800 metric tons. and combined Customs and Coast Guard
seizures for 1992 were 230 metric tons {see table abovel.

MARIJUANA SEIZURES

Data on marijuana seizures can often highlight trends In overall suppiy.
trafficking patterns. or interdiction effectiveness. The figure on the next
page shows federal removals and seizures of marfjuana for 1885 to
19929

The data clearly show a very large overall decline In seizures. Several

factors probably account {or this trend. First, imports have declined as
a share of U.S. marijuana consumption. Second, a larger portion of
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Reported Federal Removals and Seizures of Marijuana, 1985 to 1992

1.200

Meiric Tons
g &
3

DEA Removals I Customs Seizures [T Coast Guord Ssizures

Sourca:  DEM Annual Raports, Stride Data

imported marijuana appears {o come from Mexico than in the early and
mid-1980's, when Colombia was a major producer. Marijeana shipped
from Mexico Is more difficult {o tnterdict, since it is smuggled over land
rather than by sea. Finally, enforcement agencies have, over the last
decade. shifted emphasis from marijuana o cocaine.

»

Footnotes

L Sinsemilla is an especially potent form of marjuans. prt;duced froem the restmof

unpoilinated femaie plants. The sueky resirthat ferms in the fower of the plant is
the most powent (highest THC content) pan of the plard. and it aids fernalz plants
in catching pollen. If the plant is pollinated, resin production is greatly reduced;
keeping the piant unpollinaied aliows for much more fowertng snd resin
producdon. To prevent fartilization, sinsemilia growers delermine piant sex prior
to pollen peoduction and destroy or remove male plants,

2 The tweive percent discount was estimated [rom High Tirmes price quotes, which
are presented later in the report, The discounting meihodology 18 explained in
Jonathan P. Caulking and Andrew Chatsma, Creating Consisient Price Series
(Washington. [3.C.: Office of National Drug Control Folley, 1989).
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Marijjuana Supply and Sales

| Historically, approximately forty pereent of the muriuar planis destroved by

DEA's Domestic Cannabis Eradicaton and Suppression Program are reported 0 be
sinsemilta. Alihough o commercial grade plart typieally vields twice as much
martfuana as a sinsemiila plant. commercial grade planis are slse mare
susceptible to deteetlon (since sinsemilla is grown In simpiler plots, and more olten
indoors). The estimaie that five percent of imperted marijuana is high-potency is
rather arblirary. buy 1t reflects the fact that strains of high-polency imported
srariiuana have always been avaiiable.

DEA has estimated that dumeste sources comprised elaven percent of U.S.
marijuana supply in 1883, See Nadonal Narcorivs Intefligence Consumers
Cammittee, Nareolies Hrieitigence Estimaie: The Supply of Drugs 1o the U.S. IMichi
slarket From Foreign angd Domestic Sowce in {987 (With Projections Through 1994}
iWashingten, D.C.: Drug Enforcement Administration. 983, ¢ 8. Data lrom our
user survey and from High Times suggests thatl domestis sourses sow constifue
hall of the market,

California. Colorado, Florida, Michigan. Llineis, New Jersey, New York. Ohio,
Texas, and Washington,

See 1he earlier sectivn. “Price Information from the STRIDE dawabose,” for o more
detailed explanation of this assumplion.

There has been a particuiarly sharp increase in the THC content of the mosi
potent sinserndlifa. DES reports thata recerzi sekzures had a THC content of 30
percent.

Natlonial Narcatles intelligence Coasumers Cominities, The NNICC Report 1989
(Washinglon, D.C.: The Comndites, 19905

The total weight of federal marijuana selzures is oot squai to the sum of selzures
reporied by Customs, Coast Guard, and DEA. Because of joint operations. and the
passing of custedy [rom one agency to another, a glven selzure is often claimed by
more than one agency, The Federal-Wide Drug Seizure Syster (FDSSE which by
and large rorrects this data problem by assigning every large federal drug selzure a
specific entification mamber. was only recenty inplementerd, and so rellable dota
on iotal federal drug seizures is not avallable for vears prior 1o 1983, FDSS reports
wotal federal sctzures of 486 metrie tons imt) of marduana In FY 1988 219 mtin FY
1950, 226 mtin FY 1991, 355 mu In FY 1993, and 341 mi in 1893,
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Discussion

When examined, some of the indications of increased marijuana use are
clearer than others. Although the Household Survey reports increased
use in several demographic groups, it reports declines in many others—
and overall use s virtually unchanged. That there has been a rise in
marfjuana use among teenagers in the last year seems more certain—
the Household Survey reports increased use among those aged hwelve to
seventeen, and both the Monitering the Future and PRIDE surveys
show increased use for every student age group polled.

Data from the Drug Use Forecasting Program [DUF} indicate that in
1992, for the first time in years, the percentage of arrestees testing pos-
itive for marijuana use increased from the previous year, But If is hard
to draw any firm conclusions from this finding. Are marijuana smok-
ers. previocusly law-abiding apart from their drug use, now engaging in
other crimes? Are criminally active cocaine users switching to marijua-
na, or simply adding it to their drug menu?

Marljuana-related emergency roon: episades, as tabulated by the Drug
Abuse Warning Network (DAWN} also rose In 1992, Here too, it is diffi-
cult to know what the increase implles about marijuana use. When an
overdose Involves marijuana and other.drugs or alcohol—as the over-
whelming majority of marijuana-related emergency room episodes do-
rarely is marljuana principally responsible for the adverse reaction.
Thus. the data could reflect a spread in marijuana smoking among
. those using other drugs and aleohol. On the other hand. the data are
also consistent with a different story: that more marijuana smokers are
becoming polydrug users, mixing marijuana with other illicit drugs and
with alcohol. -
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To the exteril that marijuana smoking has become more prevalent
among certain groups. it is important to know why. Market supply con-
ditions do not appear 1o be responsible. When prices are adusted for
inflation and recent inereases in potency. marijuana appears to be
cheaper than it was a year or two ago, but only by a few percentage
points, hardly enough fo explain a shilt in use patierns. Availability is
high: when surveyed in 1883 by the Monitoring the Future program. 83
percent of high school seniors said that marijuana was “[airly easy” or
“very easy” (o obtain. But this lgure is actually within a percentage
point of the all-time low for the survey.

A more likely cause of any upturn in {cenage marifjuana smoking—at
least among teenagers—is a change in attitudes, Among high school
seniors. there was, from 1980 to 1891, a steady tncrease (n the fraction
of students who considered smeking marijuana once, occasionally. or
regularly a "great risk.” In the 1491-82 school year, however, the trend
reversed. A similar pattern appears when high school senlors were
asked whether they “disapproved” of smoking marijuana once. occa-
stonsaily, or reguiarly. Disapproval of ocecasional and regular use has
declined since 1890, and disapproval of trying once has declined since
1992,

It {s important to note that these reported attitude changes preceded by
one or two years the apparent recent increase in use, This suggests
that trends In marfjuana consumption and supply deserve close atten-
tion, On the consumption side, # will be important to see whether the

Indications of growing teenage use are confirmed by other surveys, and

if similar findings appear for other age groups. Even more important {o
watch for Is evidence of any connection with other drug or aicohol use.
aithough such links are admittedly hard te document. In terms of sup-
ply. domestic marifuana production, which may account for better than
half of U.S. consumption. is the principal concern. When valued at
retall prices. domestic production is probably worth $6 to $7 billion a
year.
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Appendix

DETAIL USE OF TRENDS

Percentage with Positive Marijuana Test Amnng Male Arrestess,
1988-1992 {DUFR)

1988 15989 19490 1991 1992
Atianta - — 4% 12% 22%
Birrrungham 38% 2% 14% "18% 22%
Chicago 50% % 27% 23% 26%
Claveland 28% 20% 14% 12% 17%
(alias 36% 27% 200 | 19% 28%
Denver — s 27% 26% 334%
Detron 53% 21% 15% T8% 27%
Fort Lauderdale 42% 2% 22% 28% 32%
Houston 33% 24% 21% 1% 24%
Indignapoiis 42% 0% 31% 23% 35%
Kansas City 19% 5% 16% 8% 28%
Los Angeles 32% 20% 20% 19% 23%
Manhattan 0% 20% 19% 18% 22%
Migini ©32% 28% o 23% 30%
New Qraans A9% 8% 18% 16% 19%
Omana 44% - - 20% 26% 38%
Philadetphia 32% 6% 18% 18% 25%
Phoernix 44% 34% 8% 22% 22%
Portiand BO% 3% A% 33% 8%
St Louis 1T% % 16% 16% 21%
San Antonio 44% 29% 26% 20% 28%
San Diego 49% 42% 35% 3% 35%
San Jose i 25% 24% 25% 24%
Washington, DO — 17% T T1% 20%
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Percentage with Positive Marijuana Test Among Female Arrestees,

1988-1992 {DUF)

1988 1989 1493990 1991 1992
Atlanta — — 1% 8% 13%.
Biemingham 15% 18% 8% 10% 13%
Chicago 33% . e — —
Cleveland — e 8% 7% 1%
Dallas 25% 14% 18% 11% 24%
Denver . — — 1B8% 16% T19%
[atroit 26% — 9% 4% 11%
Fort Lauderdale _— 12% 18% 14% 21%
Houston e 1£% 1% 8% 12%
Indianapolis - 23% 21% 23% 8%
Kansas City 16% 9% 13% 13% 18%:
L.os Angeles 2% 13% %% 9% 13%
Manhattan18% 10% 8% 11% 12%
New Orleans . 25% 18% 12% 7% 8%
Philadelphia ' 1% 14% 12% 14% £%
Fhgenix 3% 29% 18% 14% 5% °
Portland 8% 23% 1% 28% 17%
&1, Louis 15% 20% 10% 8% 11%
San Antonio 18% 15% 9% 9% 16%
Zan Diego20% 29% 19% 20% 26%
San Jose i 148% 1% 13% 18%
Washington, DC e % 7% £% 8%
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Percentage with Positive Marijuana Test Among Males Aged 15-20, ;
1989 to 1992 (DUF}
1988 1989 1890 19491 11992
Atlapta — — 4% 18% 30%
Birmingham 3% 29% 16% 20% 306%
Chicagn 54% 34% 0% 28% 0%
Cisveland 29% 19% 5% 14% 23%
Dallss 42% 34% 26% 22% 3%
Denver - - 34% 27% 49%
Datroit 48% 34% 26% 31% 3%
Fort Lauderdais 6% 35% 31% 37% 52%
Houston 4% 26% 26% 24% 27%
Indianapolis 58% 4%% 3% 27% 35%
Kansas City 145 34% 3% 23% 3%
Los Angeies 458% 26% 26% 25% 32%
Manhattan 35% 3% 31% 34% 1%
Miami 58% % —_ 39% 43%
Naw Orlgans 51% 27% 18% 18% 23%
3maha - _ 2% 38% 42%
Philadalphia 50% 36% 26% 5% 3%
Phoenix 55% 42% 34% 28% 8%
Partiand £1% 46% 5% 34% 38%
81, Louis 8% 31% 17% 21% 28%
San Antonio 56% An% 34% 2% 8%
. Ban Diago £2% B2% 40% 41% 55%
San Jose o 34% 349, 26% 23%
Washington, D¢ — 10% 8% 16% 8%
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Percantage of Emergency Room Episodes that Mention

Marijuana by Agse, Sex, Ethnicity, and Location,
1988 to 1982 {DAWN)

+

Pegcantage
Increase
in Percentage
1988 1989 1990 1931 1982 1991 to 1882

Total 49% 49% 42% 4% 55% 4%
Age
1217 54% B57% 4.4% 45% 6.6% 48%
18.26 71% 7.4% 63% 62% B8&% 40% -
26-34 1% 4.9% 5.0% 45% 59% 3%
35+ 22% 2.2% 1.9% 2.2% 3.0% 3%
Sex - :
Male « 7.2% 1% 63% B.0% 7.8% N% -
Female 2.8% 27% 24% 24% 3.1% N%
Race/Ethnicity '
White 42% 4.1% 3.6% 38% 44% 23%
Black 6.8% 65% 59% 53% 7.3% 38%
Hispanic 4.5% 4.1% 44% A42% 65% 54%
Location
Cantral City 8.0% 6.1% B7% 48% 82% 9%
Dutside Central City 7.1%  8.8% 52% 57% 78% 3%
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Percentage of Emergency Hoom Episodes that Meotion Marijuana by
Matropolitan Area, 1988 to 1892 (DAWN)

1390

Percentagse
Incresse
in Parcantage

Washingten, D.C. 12.6%

1988 199% 1991 1942 1991 to 1982
Atianta T.23% 135% 71% £9% 14.9% 2%
Baltimore 36% 7% 3.0% 33% 5.2% 58%
Bosion 3.4% B2% 41% E5% 7.59% 22%
Buffalo 1.8% 28% 24% 33% 1.3% 0%
Chicago FH9% T789% 7F0% 58% B.5% 45%
Dallas 11.3% 103% 7.8% 6B8% B4% A5%
Denver 58% 7.1% &1% S5.0% 8.3% 28%
Datroit 8% 7.7% B1% K8% 9.4% B7%
Las Angeles 53% 57% 53% 86.1% 88% 11%
Miami . 37% 48% 458% 94% 7.7% -18%
Minneapels -5t Payl 4.0% 4.7% 4.1% 3.6% 7.0% 84%
MNew Grieans 92% 8.7% 105% B3% 9.2% 16%
New Yark 5.2% 51% 48% 3.2% 4.5% 38%
Newark 82% B.1% 60% insf. '4.5% tnsf,
Philadelphia 5.5% 5.6% 4B8% 4.1% B8.0% 85%
Phoenix 8.1% 22% 23% 23% 2.8% 29%
S1, Louis 00% 52% 42% 4.4% "49% 10%
San Diego 5% B88% 64% 57% G6.8% 20%
San Francisco 43% 39% 37% 26% 2.6% 19
. Seaitle 47% 540% B 61% 55% ~10%
16% B7% 9.1%

11.8% 3%
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USER SURVEY DETAIL

Opinions of Price

Compared to 1 Year Ago

inndS)
Cheaper Now
4%
Mors
Expensive

3%

Cost of marijuana now compared to one and five years ago

Compared to 5 Yoors Ago
(n=40}

Chnaper Now
B%

Same
10%

‘Mory
Expensiva
"%

Opinions of Quality

Compared to 1 Yeaer Ago
{n=38)

Werme Now
11%

Same
63%

Batter Now
26%

Quality of marijuana now compared 10 one and five years ago

Compared to 5 Years Agn
in=33)

Bettar Now
82%
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Opinions of Availability in User Survey

Ease of getting marijuana now compared to one and fiva years ago |

-+

Compared 1o 1 Year Ago Compared to b Years Age

{n=44j {n=39) :
More
ﬁ*’*‘gg,,’j‘w Difficult
57% Easier Now
8%

Same | ,
52%
More
Difficult
23% Same
15%

USER SURVEY METHODOLOGY

We conducted 46 telephone interviews with current marijjuana users to
supplement the currently available data on mariluana consumption
and price. We believe our sample. recruited using the “snowball sam-
pling" technique. s fairly representative of marijuana users in terms of
sovioeconomic status and consumption levels.

Snowball Sampling and Survey Administration

Using the snewball sampling technique, we recruited marijuana users
to participate in an anonymous twenty-minute telephone survey. We
tried to vary socioeconomic status and consumption levels of our sam-
ple by selecting initial referents of diverse backgrounds. We inciuded
one of our former heroin interviewers as a recruiter and paid him a $10
referral fee for each successfully completed Interview. In order to
ensure that cur sample was not dominated by any particular group, we
iimited each recrulter to ten referrals. We found that youths, aged 18
and under. were the most difflcult group to target given the older ages of
our recruiters. Local respondents calied us directly and were inter-
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viewed on the spot. Out-ol-state respondents were given a toll-free
phone number and the option of scheduling an interview outside of
standard east coast working hours. Our two selection criteria were that
respondents had to purchase marijuana themselves and they had to
use on at least a weekly basis. The recruiters paid their successiul
referrals $20 cash for their participation in the survey,

Sample Demographics

Most of the 48 participants in the study were white, just over cne guar-
ter were African American, and the remainder were Asian and Hispanic:
approximately one-third of the respendents were female. The average
age was 27.5. The sample inciuded 30 emploved individuals, 10 who
were elther unemployed or on public assistance, and 10 students. Geo-
graphicaily, 25 respondents were from eastern Massachusetts: the
remaining resporglents were almost evenly split from the west coast and
other east coast stales.

DETAIL OF THM@G DATA

| Mean Prica for Selected Years at Gna Pound Level (THMQ)

1989 1992 1993

One Pound Price {n) $1.,211 15} $2.042022 $2,431 419
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Source vs. Quality in 1993 (THMQ)

Domestic . Imported

OK /Poor

19 Graat

OK/Poor
32%
{irgat %ggf
5%
4%
Price for an Qunce by Source 1988 to 1893 (THM(}
%450 —
S48%
css0 - /.'D
$304 -
$250 -

$150
$106

554 -

so ] £ : ] I
15988 1984 1390 1991 19492 1993

[ Bomentic O tmported
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