
1 I 

. •. 

RAND 
= 

Modeling the Demand 

for Cocaine 

Susan S. Everingham 
C. Peter Rydell 

DRUG POLICY RESEARCH CENTER 




RAND 


Modeling the Demand 
for Cocaine 

Susan S. Everingham 
C. Peter Rydell 

Pre~ared for the Office of 
National Drug Control Policy 
United Stales Anny 

DRUG POLICY RESEARCH CENTER 


Approved for public release: distribution u.n.1.i.nUted 




PREFACE 


• 
This report documents the development of a model of the demand for cocaine that 
was fit to 20 years of data on the current cocame epidemic in the United States. It 
also describes the analysis performed, including the estimation of incidence. preva
lence, cohon retention. and consumption. The impetus for the model's develop
ment was a parallel RAND analysis of cocaine-control programs (see Conrrolling 
Cocaine: Supply Venus Demand Programs. C. Peter RydeU and S\lSan S. Everingham. 
MR~311-0NDCP/AlDPRC. 1994), or which this analysis is a key component. How· 
ever, the model of cocaine demand is useful in its own right. leading to new insights 
on the nature of the cocaine probJem. 

Thewark reported here was sponsored by the Office ofNationaJ Drug Control Policy. 
the U.s. AnDy, RAND', Drug Policy Research Center (DPRC) with funding from The 
Ford Foundation, and RAND's Social Policy Department The research was jointly 
carried out wtthin three RAND entities: the DPRC. the National Defense Research 
Institute (NOR!), and the Strategy and Doctrine Program of the Arroyo Center. NOR! 
is a federally funded research and development center that supports the Office of the 
Secretary ofDefensc. the Joint Staff. and the defense agencies. The Arroyo Center is 
the US. 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 
years ago. now it is generally understood that even though the overall number ofco~ 
,-.aine users is decreasing. the proportion of those users that are the $(i~caUed heavy 
users is increasing. To elevate the poUey debate to a new level. a more precise and 
quantitative understanding of these trends is requIred. Toward the goal of designing 
effective drug comrol policy, we created a model ofhow the demand {i.e.• the num
ber ofusers together with how much those users consume) for cocaine changes: over 
time that incorporates availabJe data and interprets them. Specifically. demand is 
determined by a two-state Markovian model of the user flows that has been fitted to 
20 yean of historical data on cocaine 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 thls analym can usefully be disdnguis~ed from purely st1ltisticai techniques 
such as multiple capture. Poisson estilnation. and synthetic estimation. and from 
elaborate behavioral models such as the system dynamics models. By a Markovian 
model. we mean one that incorporates one o.r more states and the transition parame· 
ters that determine the flows between those states. We bave adopted it two~sta[e, 
four~parameter model because it supports the most important behavioral distinc~ 
lion, that between light and heavy use, without encumbering the modeJ with unnec~ 
essary detail. The four parameters governing transidon flows are selected to match 
the historical data. 

Prevalence is a primary indicator of the extent of the uncit drug problem. The princi~ 
pal survey insttument fur estimating drug-use prevalence in the United States is. and 
has been for the last two decades, the NHSDA sponsored by the National Instirute on 
Omg Abuse {NIDA}. As its name indicates, the NHSDA reports drug usage among 
people living in households in the United States. Tb.is sampled population includes 
the vast majority of people 12 and older. but It overlooks some segments of the U.s. 
population that may include a substantial proportion of drug users, such as the in~ 
careerated and the transient homeless. The prevalence estimates used to establish 
the model parameters were based upon the NHSDA estimates of the prevalence of 
cocaine use among the household population supplemented by estimates of cocaine 
use among the incatterated and the bomeless. The overall prevalence estimates 
obtained for NliSDA survey years are shown in Figure 5.1. 

• 



FIgure S.l~Pmvalence ofCocalne Users in the UnltedStates 

As a modeling convenience, users were separated into just two categories: light users 
and heavy users. (Modeling the entitle: spectrum is neither pracdeal nor necessary. 
and modeling a single average user is insufficient.) For this model. the distinction 
berween llght 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 to estimate thar the 
average heavy user consumes eight times as much cocaine as does the average light 
user. 

The Markovian model is required to fit (1) the overall prevalence data; (2) me fraction 
ofan users that were heaVy users in 1985. 1988, and 1990; and (3) the fraction of a co-
han 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 gready over the years. is an input to the model. 
(Consequently. the mode) cannot predict future prevalence; it can only project 
prevalence given a hypothetical incidence scenario.} The fitting procedu.re is e$$en

.tiaUy an exhaustive search of the four-dimensional pa.rarneter space. The goodness~ 
of-fit is demonstrated in Figures 54 S.3. and S.4. 

The model 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 5.5). Consequently. the effect 
on beavy cocaine usage ofgovernment programs that reduce Incidence (such as pre* 
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vention programs} will only be rea.Lized many years later. and pan of the effectiveness 

•
of loeat law enforcement programs and other programs that influence drug use in 
multiple ways {affecting incidence. flow rales, and the consumption rates of current 
users) also wUJ be delayed. The fact that the various control programs focus upon 
different aspects of drug use (prevention on incidence. treannent on heavy usage. 
etc.) means that some strategies may be most appropriate for specific stages of the 
epidemic. 

Figure S.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 policymal:ers. But while both """rall and light-user prevalence have recently 
declined and leveled off, the number of heavy users continues to increase. 

In contrast to prevalence's overall decline during the past decade, consumption has 
merely leveled off (see Figure S.7). And even if overall prevalence continues to de
cline, large amounts 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 
line 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~ 
caine*use epidemic given any hypothetical incidence scenario. The value of s.uch 
projections lies in the fact that they bound the analysis in a useful way. Figures: S.6 
and 5.9 plot 15~year projections of prevalence and consumption, respectively. as~ 
SWlling that incidence remains constant at about one million new users per year. 
The graphs imply that constant incidence, even ilt the current low leveL wUJ result in 
an increase in both prevalence and consumption. 

Assuming {optimistically and probably quite unrealisticaUy} that incidence is re~ 
dueed to zero and does not rcsurge, the maximum effect that reduced incidence can 
have: on the future course of the cocaine epidemic can be estimated. From Figure 
5.10. we see that prevalence is reduced to about two million cocaine users in 15 
years, But most of those users are heavy users, so the decrease in consumption is not 

. nearly as dramatic: 	in 15 years. consumption is only halved (see Figure S.11). Thus, 
even in the absence of incidence it will take about 30 years for the current epidemk 
to (nearly) disappear, unless the flow rates out of cocaine use increase. 

/ 
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Chapter One 

INTRODUCfJON 

OBJECI'IVE 

Have the problems with cocaine use in the United States been getting worse or bet~ 
ter? Until recently (and occasionally still today), there seemed to be no satisfactory 
resolution to the debate. Some pointed to the declining estimates of use among the 
household population and concluded that the situation was improving. Others 
pointed to indicator data, such as the number ofhospirai emergency room mentions 
of cocaine,' and 8$serted that the situation could only be degenerating. The debate 
was muddled because people failed to recognize a simple fact; as the cocaine epi~ 

, demic evolves. different measures of its severity are affected in different waytl. 

The extent ofthe cocaine problem in the United States can be measured in a number 
ofdifferent ways: number ofusers, amount ofcocaine consumed. number ofpeople 
requiring treatment to desist in cocaine use, how often hospitalization is related to 
cocaine use, societal COSt ofcocaine use, and so on. Various instruments exist for e5* 

timating these quantities, Perhaps the most generally known and us.ed is the Na~ 
tional Household Survey of Drug Abuse {NRSDA} sponsored by the National Inso
nne on Drug Abuse (NIDAl, which measures the prevalence of cocaine use (i.e.• the 
number of cocaine users) among the U.S, household population. (It is this preva4 

fence data lhat supports 1M belief that the cocaine problem is decreasing.2) Unfor~ 
runately. the data produced by these various instruments are often incomplete. erw 

ralie, and contradictory. Thus, 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 generaUy understood that even though the overall number ofcocaine users 
is decreasing. more and more of the users that persist are either addicted users or sew 
riOWl abusers. the so~caUed "-heavy" users. To elevate the debate to a new level. we 
must now understand more precisely the magnitude of these trends. For effectiVe 
policy analY$is, we must be able to test hypotheses about such trends; for example, 
has the decrease in the total number of users led to decreased consumption. or has 

lEn'lttgenCy room mentionsatdru; use are mded by the DrugAbuse Warning NefWtJri: (DAWN}. 

2Md1tional tMdence of the decline m oocaIne usage 15 round in the Monitoring the FutUre SI1IVf:!Y$ of high 
tcllool seniOl'L 



2 Modelln& the Demand fotcoca1ne 

the increase in the number of heavy users more than offset the decrease in total 
UJeNt causing consumption to increase? 

In designing effective drug control policy. a model of how the demandl for cocaine 
changes over time-ie.• a model that incorpoJates some of the various available data 
and interprets them-is a useful integrative tool. This repon describes a simple ver~ 
sian ofsuch a model and presents an analysis aimed at extending the cummt quali· 
tative understanding of the cocaine situation by providing quantitative estimates of 
the trends in cocaine demand. We begin by synthesizing data abou[ '"what- has hap~ 
pened in the recent cocaine epidemic; we then go on to explore "'how'" and "why" by 
modeling the now 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 
spreadsheet. that has been fitted to 20 yem of historicaJ data on cocaine usage de~ 
rived from the NHSDA and other sources. 

This research on the demand fur cocaine complements recently completed research 
an the supply af cocaine.4 The combined understanding from these two studies 
clarifies the ways in which the cocaine epidemic responds to alternative c:ocaine w 

control programs-suppJy·control programs such as interdiction. and demand· 
control programs such as drug treatrnenL The research described here also feeds 
ilno a broader analysis by providing a baseline model of cocaine·demand dynamics 
that can be used w measure and compare the effects ofpolicy changes.5 

In addition to supporting the broader analysis. the model elucidates information that 
is difficuJt or impossible to extract or intuit directly from the data sources. and faclli~ 
tates comparison of those data,. It allows exploration of the dynamics of the cocaine 
epidemic,. both the trends and the Rows. Moreover, given a hypotbetiatl scenario of 
incidence (Le•• a specified number of new OOGaine users in a given period of time). it 
can project a course for the cocaine epidemic (the validity of the projection will. of 
oourse. depend on the accuracy of the incidence scenario). 

BACKGROUND 

The Markovian approach to modeling prevalence in this analysis can usefully be dis~ 
tinguished from purely statistical techniques such as multiple capture. Poisson esti~ 
mation. and synthetic estimation,6 and from elaborate behavioral models sucb as the 
system dynamics models.7 Compared to the purely statistical methods, which offer 
only a point estimate of prevalence. our Markovian mode! has more behavioral con w 

tent-i.e•• flows into and out of use. and consumption rates. Compared 10 system 

3llemandwmbinM the numberof cocaine usen with the amount of coadne theyue consuming. 


"see Dotnbey~Mootfi!, Resetar. and Chtldms (fonhcomlllfi, 


5rbe broader analysts. in which VllI'ious drug control poUcy optiont ve compared, is dHcrlbed in Rydell 

and Everingham U9941. 

6see. for examp~, Rhod.e$ (1993). 


7Seethe recent rntewen.ieles by Hser (1993) and WIcl:rns (1993), 




dynamics models, however, our model has less behavioral contenL a In particular, it 
does not include the feedback effect of prevalence on incidence. As Musto (1973) 
points out in his historical analysis ofa century ot drug use, drug epidemics eventu~ 
alJy end when. with time, a new generation becomes sufficiently aware of the 
dangers: to impede the inflow of new users. Unfortunately, after two (or so} gener
ations have passed, awareness oCthe dangers fades. and incidence can resurge. 

Rather than modeling incidence and this feedback effect. our model scripts inci
dence. That is. incidence estimates determined from historical data are used when 
fitting the model. and incidence scenarios are used fot projecting the future. WhDe 
not suited for modeUng epidemIcs on the macro scale. our appro'ach is useful for 
short- and intermediate¥range prevalence estimation. It is particularly useful for 
analysis of an ongoing epidemic. as is currently the case with cocaine. 

DATA USED TO FIT MODEL 

The NHSDA was the primary instrument used to detennine the model parameters. It 
is an occasional (more recently, annual), extensive survey ofdrug usage in the United 
States. The NHSDA focuses on the U.s. household population and therefore misses 
institutionalized populations (such as the inc:a.rcerated) and (until recently) the 
homeless, The NHSOA estimates were modified by adding estimates of the number 
ofcocaine users among the incarcerated and homeless, and then the model was fit to 
this composite population estimate, This adjustment is important because drug 
users are more prevalent among the incarcerated and homeless populations than 
among the U.S. population in generaL It turns out that the sizes of these additional 
populations are small compared to the household population, so the effect on the 
overal1 prevalence estimates presented here is minor, However, since heavy users 
are overrepresented among these nonhousehoid populations. the effect on heavy
user prevalence is more dramatic than thaton total prevalence. 

IlMITATIONS OF THE MODEL 

One shortcoming of this analysis is that the prevalence estimates implied by the 
NHSDA may be too low, even after adjustment to account for the nonsurveyed popu· 
latioN (the homeiess and the incarceratedl.9 Studies have established point esti.. 
mates of the prevalence of drug usage via other and/or broader means (Rhodes. 
1993). but they too ar~ subject to significant uncertainty. For the purposes of this 
analysis. a series of prevalence estimates over time was required, No existing data 
other than the NHSDAs are sufficiently consistent over time to serve as the basis fo-r 
this modeling exercise. Our prevalence: estimates co-uld conceivably have been im· 

8far eDmple, $ll!!I Levin (1915) and Homer [1990, 1993}. 

srtus shortCOming results from pQ$$lble nonresponse and undetreport1ng bi~, Since the NHSDA rdles 
on self·report of drug use. the potential for underreportfng bias ce:W.nlyexi:rts (see, tDT example, Fatck et 
aI., 1992). even thOugh M~ (1990) found that mt·reponed drug useboften accurate. Regarding 
dle NHSDAs, the response rate inan but fWI) survey! was good (at leasl80pett.ent). and the: 1988 and 1590 
$'IIl".'eyi (at Jea:st) were acijusled to acccunt for nOI1lllsponse bin, The magnitude of mil: btu IIntud to the 
pattern ofnonresponse in the NfiSOAs is !ikByto besmall (Hlil'tison, !991). 



proved.. but not without considerable effort. And in anya.se. uncertainties inherent 
in the data would have remained to overshadow the improvement. 

Obviously, the validity or the model hinges upon the validity of the data on which ills 
based. Better estimates 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 improve the model's validity. However. our findings would be un~ 
likely to change. as sensitivity excursions have demonstrated. 

This analysis attempts neither to measure changes in the flaw rates nor to explain the 
forces: behind those changes, In particular. when estimating the flow rate parameters 
in the model of cocaine demand. ~ did not control for changes over time in the 
price ofcocaine or the availability oftreatmenL The general trends during the periOd 
were that the price ofcocaine fell and the availability of treatment increased. These 
trends tend to have opposite effects on the flow rates (i.e .• decreasing price should 
decrease outflow, whereas increased treatment should increase outtloW). In essence, 
we ignored these dynamic effects and fit the parameters to the "average conditions" 
in price and treatment over the period modeled (from the early 1960s to the begin~ 
ningofthel990s). 

We use cocaine to mean either crack or powder, This analysis thUi covers both but 
does not distinguish between them. The introduction of crack in the late 19805 may 
have altered the patterns of cocaine use-for example, crack users may move more 
rapidly than powder users from casual use to addiction. Undemanding such differ
ential effects was beyond the scope of our modeling effon. 

REPORTORGANlZATION AND OVERVIEW 

The rest of this report 1s divided into seven chapters, The first ofthese, Chapter Two. 
describes the generic Markovian modeling concept and expJains the rationale for the 
two·state, four~parameter model structure, 

ChapterThree then presents in detail the prevalencedara towbich the model was tiL 
This model separates users into two categories: Jight users and heavy users, 1bis ap
proach represents a compromise between modeling the entire spectrum {which is 
infeasible} and modeling a single average user (which is insufficient). It is consis.tenl 
with the intuitive belief that heavy users should be viewed and counted differently 
than light users because of the different sodal costs associated with heavy cocaine 
consumption. Heavy users are defined to be people who U$t c:ocaine at least weekly, 
In addition to the overall prevalence numbers. the fraction of all users that are beavy 
users and the relative consumption rateS of light and heavy users are discussed in 
Chapter Three, 

A cohort rerention rate gives the fraction of a cohort of initiates still using the drug af
ter a given period of time, We calculate cohon retention rates from NHSDA data in 
Chapter Four. various estimates of annual incidence, which is an input (() the model. 
are described in Chapter Five:. 



""rom"'''''' • 

The four unknown parameters of the Markovian model, the flow rares, are deter· 
mined by the fitting procedure expJained in ChapterSix. This procedure requires the 
model to match {l} the overall prevalence data fur 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 ratc. This anafysis. determines the fixed flow rates that 
best match the historical datal!) 

Interesting observations about the history of demand that are not directly evident 
from the data alone but are highlighted by the model are discussed in ChapterSeven. 
Prevalence projections based on hypothetical incidence scenarios are presented in 
Chapter Eij;hc 

IOrhe' dyrnunic nature of the modeled symm rl~ emphasis: along with prevaltnCf' and inddence. 
flow rates and oonsumptkm rates also vary wtth time. 



ChaplerTwo 

MARKOVIAN MODELS OF DEMAND 


By a Markovian model. w£ mean one that incorporates one or more states and the 
probabilities of transition between them. The transition probabilities depend only 
upon the existing .state of the system, The model can be represented by.a simple sys
tem of (possibly nonhomogeneous) linear difference equations: Q{t,; - Q(tl_tJ = 
A ·O(tl-I) -+ F(tt}. where (ttl is the discretized time variable, Q is some vector quantity 
representing the Stales of the system. A is the matrix of transition probabilities, and F 
is the optional nonhomogeneity known as the fordng function. The corresponding 
differential equation is dQ(t)ldt:A"Q(t) +F(l). 

The simplest Markovian model is one that includes only one state, in which Q. A. and 
Fare scalar quantities, From elementary calculus. one reoogni:les that the solution to 
the corresponding homogeneous differential equation (i.e., F(t) is identically ~ro) is 
Q(t) e Q(O} "exp(A·t). This system is either constant. exponentially growing. or f!X~ 
ponentially decaying. The solution to the homngeneous. rugher-dimensional syste~ 
is al$(} straightforward. It can be represented by the same solution equation if 
exp(A"t) fur a matrix A is defined appropriately. The geometry of the solution is again 
one of only a handful of possibilities.. The presence of a forcing function (the 
nonhomogeneity F(tlJ greatly complicates the geomeuy. regardless of the dimension 
of the system. 

The goal of this research was to develop a dynamic (i.e .• time-dependent) model of 
the number ofcocaine users in order to· better understand the flow ofusers into and 
out ofdrug use. For this application, we considered the population of non-users to 
be unlimited in size. so non-use is not a quantified state In the model. Moreover. we 
asswned that a flow is only dependent on the magnitude of the source; that is, the 
flow from state 1 to state 2 Is proportional to the size or the state 1 pool only.l 
Therefore. the flow of people from non ..use to use, the incidence. is quantified by a 
time-dependent forcing function. The time step of the model, consistent with the 
available data, is one year. 

IMaM complk:ated. U$ually nonlineIIr. models. In whlth the flow from a soun;e is a functian of the sues or 
pooJi$ other than the $OlU'U:. are colllflHHl1y hypothesized In many appllcadons. tndUding epldetnWiogy. 
Forcumple, one coul4 hypothesize that the flow into drug UIe is proportional to Ute number of current 
uaen,5in(e current users are the agents m"infection.~ The d~!apment of sudl models would be of 
slgnlftcant theoretical and ptaCtkaJ Int8fMt, but it is anclear if enough daUi exist tD wppon their 
vaJ.l.dauDn. Ju such, our approach was to create It simple but credible model thai can later be funher 
dewloped. which is the only prudent way to develop. model of a Y(!f)' eompl1camt f)'IIttm. 

7 



There are several such models, ranging in complexity, that are applicable. The $im~ 
pies! Is the one·state model diagrammed in Figure 2.1. The l"'ar Is represented by t 
the annual incidence is represented by 1ft), the number of users is represented by 
U(t). and the Dow of users to non..use 1& represented by a·U(t), As discussed in 
Chapter One. the values of the unknown parameters (the transition probabilities) 
that make the model best fit the ,availabJe data are determined by the analysis; tbJs 
model bas only one unknown parameter, the transition probability a. This model, 
bowever. was deemed too simplistic for two reasons. First. it does not distinguish 
between light and heavy users, and analysis of NHSOA data supports the importance 
of this distinction (see Chapter Three), Second, it could not be well fit to the 
prevalence and cohort retention data (Le., no value of Q provided for an adequate fit 
ofthedsta). 

If users are divided into twO groups-Ught and heavy users-that are counted sepa
rately, then a two~state, four-parameter model is: generated (see Figure Zol}. ThIs 
mooe) could be further refined in one of two ways, both ofwhich 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 fitting procedure, ' 

The fitst possible refinement is to divide the users into more than two groups (such 
as light, medium. and heavy users). This option was deemed. superfluous and not 
supponable by the available data, The second possible refinement is to have users ' 
flow into "previous user" pools instead of returning to the non-user pool. This op
tion. not covered in our analysis. does have merits fsuch as permitting a distinction 
to be made between incidence and relapse} that suggest It should be further ex
plored. The reality is that the dynamics ofcocai'le use could be represented bymany 
dilferent such Markovian models, Ofcourse, fitting to these more complex models, 
which have more than four unknown parameters. would be significandy more c:liffi.. 
cul!.' 

We adopted the two~stale, four~parameter mode) (or this analYsis because it is com
plex to a necessary and sufficient degree. It supports the most important behavioral 

-. 
10) 

"I 
Ij Users

Non-usem U(I) 

\ .. a'U(I) 

Ftgure 2.1-AOne-State Markovian Model 

2[)ividing users tnu> only twO grouP" b. Indhputably•• modeling amvtmier«:e. since usen exhibit not Just 
twO, bUI rather a wide variety of behavior patterns, However. model buUdlllI alway$! requlfes 8 
comprotrdJe between stmplfclty and detall. th8 main driver of wtUch is me chamcte:r of the supporting..... 
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Light use,. 
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Heavy users 

, g"Hlt) Hit) 

FIgure 2..2-.\ Two-State Markovian Model 

distinction. that between light and heavy use, 'Without encumbering the mode1 with 
unneeded detail and without requiring excessive extrapolation of the available data. 
The data to which the model was fit ate described in Chapters Three and Four. 

In our analysis. people are considered either non-users ofcocaine (a group assumed 
to be unlimited in site). light users, or heavy users.3 New users enter only the light. 
user pool. The Dow of non-users to light use, which is the incidence I. is a scripted 
input to the model, That is. the counts of light users are adjusted each year (the time 
step of the modelJ by an {external} estimate of the number of new users." 

Some light users Dow on to heavy use, but most flow out of the iigtlt-user pool into 
non-use, reflecting the naturaJ tendency of most initiates to quit using cocaine. 
Heavy users flow bad:: to light use or out of cocaine use. Lir) and H(t) represent the 
time-dependent (i,e .. year.dependent) numbers of Ught and heavy users, respec
tively. The fraction of light users that flow out of cocaine use each year is denoted by 
a, the fraction of Ught users that flow on to heavy use is denoted by b, the fraction of 
heavy users that flow bad: tn light use is. denoted by J. and the fraction ofheavyusers 
that now out of cocaine use is denoted by g. These rour Dow rates (also known as 
transition probabilities) are the fractions of people who Dow from the various states 
during a given year. They are the unknown parameters that must be chosen to fit the 
historical data.S 

The model can be represented by a system of two linear. nonhomogeneous differ
ence equations: 

H(t)-H(t-I) =-(f+ g)"H('-I)+ b'Ut-I) 

~Markovian model is calted a twO-mte model beUuse twO poolS iUgbt U$t'tt; and hea'Y uscn. are 
trac.ktd in Jiu, Changes in the size of the non·user pool are net traded.. 

.Chapter Five pres.e.nU the annual inclderu:e t,timates assumed fOf the model They count only new 

wen:. Le., people who have used ()OCI'line in the past ),ear (Of the first time. Cm:aIne usen who quit for a 

number of years and then relapse are not expUcltIy modeled. 

5;lIS discu",ed in Chapter One. even Uwugh flOw rates probably vary wirh time, our anaiysls detenrunu 

the ftuidtlowratesthat best match thehlstoricaldata. 
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Chapter Three 

ESTIMATES OFTHE PREVALENCE OF COCAINE USE OVER TIME 


A primary indicator of the extent of the illicit drug problem is prevalence, or the 
number of peopJe who use drugs. The imponance of this indicator is highlighted by 
the degree ro which the government's poJicymakers rely on various prevalence esti~ 
mates, especially those derived from the NHSDA. to measure the drug problem. In 
fact. six out of eleven of the goals detailed in the National Drug Control Strategy 
(Office of National Drug Control PoUcY. 1992) are based on prevalence, Although 
prevalence is not the only relevant indicator,l it is clearly an important element of 
the overall picture. Accordingly, the prevalence of cocaine use in the United States 
was one of the pieces ofinIormation used to determine the parameters ofour model. 

The principal survey instrument for estimating drug-use prevalence In the United 
States is, and has been for the last two decades. the NHSDA, which is sponsored by 
NlDA. The NHSDA repol1ll drug usage among people aged 12 and older who are liv
ing in households in the United States.2. Although the sampled population includes 
the vast majorltyl 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 modeJ parameters were based upon the NHSDA· 
derived prevalence estimates supplemented by estimates ofcocaine use among the 
incarcerated and homeless. 

ESTIMATES OF PREVALENCE DERlVED FROM mE NATIONAL 
HOUSEHOLD SURVEY OF DRUG ABUSE 

The NHSD. which has been administered intermittently since 19714 and annudty 
since 1990. selects a random sample of the entire population of the United States 

lOtben-lnclude (l) me estimlud need tor drug addiction treatment, as is champkn'led by and estimated 
in II. report by the Institute of Medicine (Gerstein and Harwood, 1990); (2) the number of dru@;-re:laled 
emergency room episodes. which 1$ compiled by tL\WN; and (3) the attitudes of high sc.boot nudenrs. 
toward drugs. whh;h are mol1iroted in an annual S\ln'ey administered to the nation'$ high Jdlool sentoH: 
that ts bolown as bolh Monitoring the Future {MTF} and the High Smoo! Senior Survey (HSSS). {See 
Eben«r. Feldman.md Flttgem!d. 1'993. for a list of drug,relatai d,tahves,) 

2nte 1991 ftU'\'e)' Induded.forthe first tI1rut. same nonhousehDld popu1aticru (described. below). 

3Mure than 99 percent. ac:ootdingto the U,S, DepartmentofHealth and Human ServIce:'! (l991), 

"Respondenu were first asked about coca.tne use In the 1972 NHSOA. 

II 
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living in households (and, since 1991. living in some group quarters. such as civilians 
in military installations. students in college dOrmitories. and homeless in shelters). 
For each of several illicit and licit drugs, eacb respondent is asked (utilizing proce
dW'es designed to assure confidentiality) about any lifetime use, use during the past 
year, and we during the past month. Some respondents are also asked about their 
drug-use behaviors (such .. frequency. quantity. age .,firs,us.). 

Table 3.1 shoW$ the estimated sizes of the populations at risk (Le .• the surveyed 
populations). It also shows the percentages of those populations that reported 
lifetime, pa&t~year. or past~month cocaine use for each of the ten surveys conducted 
from 1972,to 1991 for which results regarding cocaine we were available. 

These data. translated into the number of people reporting lifetime. past~year. and 
past.montb cocaine use. are plotted in Figure 3.1.5 That die past·year and past
month curves were (until 1991) decreasing has been considered evidence that the 
nation's cocaine probJem was becoming Jess severe,6 The recent leveling-off in the 
decline in past-year and past-month use has been recognized as a deceJeration in 
progress against drug use. This deceleration has been credited to the (act that 
chronic. addictive drug use is much harder to combat than is casual. experimental 
use; progress is expected to become increasingly more difficult as a greater percentM 

age of the users become chronic. addicted drug users (Office ofNational Drug Con~ 
troJ Policy. 1992). The prevalence of drug usage thus may be an insufficient measure 
of the extent of the drug: problem. a poss.ibility that is further explored in Chapter 
Seven. 

TebleS.1 

F.sd.mate5 ofPopuladom at Risk and Percentage 01' Population Reportlna Coca.I.ne Use 

~<tlPopuJadonReponfngUfe. 
Popu!atton lit lU$); (mIltjons) tb.ne/Pan·Year/Past-Month Coc:alne Uses 

SUl"VeYYeu A80 12-11 Agtsl8-25 Ages 26 and up Ages12:..n Ages 18-25 !Ips Z6 and up....., 27,978..72 101.... l.511.5JM 9.lJO,O/D.O 1.610.0/0,0 
191. ....., 30.153 1l2.<Z2 3.6/2.7/U 12.7/8.1/3,} 0.910.0/0,0..,. 24.197 31.516 116.223 3.4/2..311,0 1l.417,Ot2.(l 1.610.6/0,0 
1977 ...... 30.553 117.266 4.012.610.8 19.1110.2/11 2,6/0.910..0 
1979 23.419 3l.9llS ,...... S..f14.2/U 27.5H9,6/93 4.3/2.01/),9 

19'" 23.30+ J3.012 120.1" 6.5/-4.1/1.6 28.3118.816.8 8.513.8/L2 
19as 21.640 "'... 136.... <1.9/4.011.5 252116.3/1.6 9.514.2/2.0 

2!WO 29.687 ,...... 3AI2.S/l.l lS.1IlUI4,5 9,912,7/{).9'9" 

1990 29.ll2O 152.189 2.612.2/0,6 19.4/7.512..2 U1512.•'O.6
1''''',.., 20.,,, ""... 15(..21& 2.0I1.5/Q,4 18,0/1.7/2.(1 IUIU/O.& 

SOURCE: NHSDA. various ~ 


*Whe~ NHSDA ntimatu 'We're unawilable: or too low to be of sufHdent pred$Jon. estimates of0.0 were 


5-rbe 1988 sutYfI'y repotud ~ IUetlme uws IhIUl did the 1985 ru.rvey. which is not poulble I.U1le$$ a 
disproportionate and highly unl1kdy number of Ultdme UJm dled In the interim. Th.Is ~cywas 
corrected by lnterpOlating adjacent data pointll, 

~ fotexample, the report by the01lice of Nadon III Drus Control Policy (l992). 
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The numbers o~peopJe reporting past*year use were the basis for the pltwalence es
timates used to detennine the model paramete1"5. The estimates of the number of 
Hfetime users were utilized to detennine 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 number ofpeople cwrently and regularlyusing 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 problem is that regardJess of the survey interviewer's assurances of 
confidentiality, the tact that cocaine consumption is an illegal activity may make 
some people unwilling to admit to past-mo~th use, even if they will accurately repon 
past-year use. 

DEFlNmON OF UGHTAND HEAVY USERS 

Uke any human"behavior. cocaine usage varies across a spectnml. Some people use 
very little cocaine and only infrequently, some use a Jarge amount daily, and some 
exhibit just about every behavior in between. Ai, 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 modeling a single average user is in~ 
sufficient (as discussed in Chapter Two and further explored in Chapter Seven). The 
average quantity consumed per user per year has changed substantially over the 
years because, as shown below, the distribution of user types has ~hanged. 



The conditions under which a cocaine user is considered to be a heavy user are not 
unambiguously defined. A number of criteria-including frequency of use, quantity 
of cOcaine consumed, history ofdrug use, and the extent ofadverse consequences to 
drug consumption-are all-clearly relevant For example~ heavy and light users couJd 
be defined by me amount of cocaine consumed by each user. The problem with this 
approach. bowever. is that individuals are unlikely to precisely estimate 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 a8O.7 Presumably people estimate frequency of use more accurately. So. 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 last year how fre· 
quently they used it. People who said ·they used it at least weekly were defined as 
beavy usen./J AU other people who had used cocaine in the last year were defined as 
light users. 

Clinicians and researchers commonly divide drug consumption into mree levels: use 
(experlmental. occasional. social consumption). abuse {regular. sporadIcally heavy. 
Intensified consumption}, and dependence (compulsive or addictive consumption). 9 
While these distinctions are undoubtedly clinicaUy significant, this categorization of 
users is not easily derived from current prew1ence estimating tools. In Gerstein and 
Harwood (1990), questions in the 1968 NHSDA similar to the World Health Organiza~ 
tion's ICD·IO and the American Psychiatric Association's DSM·m~R diagnostics are 
used to determine the extent of the need for drug treatment. The latter two cate
gories of abuse and dependence together approximately make up the group in need 
of treatment: this group roughly corresponds to the category of heavy use in our 
analysis. 

Table 3.2 Shows the percentage of users in each of the eight frequency categories 
from the 1990 NHSDA. By our frequency definition, 78 percent of all cocaine users 
(in 1990) would be considered light users. Notice that the category with the largest 
percentage ofusers: is that corresponding to least frequent usage. Presumably there 
is a tendency among users to underrepon both frequency and quantity of drug con
sumption. For this analysis, we assume;d 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· 

7Some wen: might be able to emmate how much money they have $pellt on drugs.. But If they chace their 
pUJdwes or Uthe price of the drug is voladle. total amOl,Ult of money spent would not ttaru:late wen into 

. anMtimateof~ . 
Spor fhisanalyiiJ. -~ limes a moofb" and -at fea$( weekly" wml'comJdeuId equ.tvat.:m. 
9-rbe criteria ftl! abuse and dependence an: c:odlfied in the tenth edition of the 1~ S14fiIIttr.4I 
Glwtjft:m!on D/CJlseasa. injwW;s, and Co.um DfDMth (1C0-10). reoettdy produced by fbe World H91th 
Orpni&atkm. and the third revlsed edftian 01 the Dlagn.rnrtc and StlltiSltcDl Manual ofkhntal Dl!ordm 
(DSM~m·R). produced in 1987 by the American Psyehlanie AssodaUon. Each gyJ:lll'm offi!rs an amry of 
nine crtte:ia. such as "pro~ neglect malternative pleasures Of intemW In favor ofsub¥tarK:e abuse" 
and 'llUU'J:ed tolerance.' any time ofwhlch trigger a diagnosis of dependence.. Ahuse is ctwacu!riud by 
petC!.stent ntbstantle use despite o.dvfl1e con,s.equentf1 !OSM·IfI·R} or evld!!1l.Ce that the Rlbstance causes 
tbfIllset actual paydlo!ogk:alor phys:icalbann OeD-10). (GerStein nndHatwood, 1990,) 
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OeflnlttonofUgtu and HeavyCoca1ne USC! 
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SOURCE; 1990NHSDA. 

quene}' dam provides an estimate of how much cocaine is cons.umed by people in 
each of the eight NHSDA frequency categories, These data from the 1990 NHSOA are 
displayed in Table 3.3. 

The resulting past~30·day consumption by au members of each frequency group is 
shown in Table 3,4.10 Seventy-eight percent of a11 users in 1990 were considered light 
user.; by our frequencY definition, but that group consumed only about 30 percent of 
the cocaine. Heavy users. a group that was smaller in number by a factor of 

Tobie 3.3 

Reponed Number orPast-Month Cocaine!'UIJel'S Dlsdngu!shed byFrequency and Amount 
(In thousanda)· 

Gt'amt Conswnn:! Ou:rint: PlW: 30 Days' 


ea<<go»' Put·Month Ulen ailS • .25 • S 1.• 2.0 

1 2.... ..... .... 19.6 ... ... ... 
2 	 58J1 30J 15,9 0.0 19,0' 0.0'51" 	 •••• 124.2 72.6 ... ... ••• O.!) ••• ... 

289.' 57.. <os 10.0 103.• 	 ". ••• •••
S 32a5 .... 3U 93S ,,." 'J! ..... 402 
1"'" ,.s 60S ... 52.. &..• 	 ••• ••• 30.''I 131JJ ,U OJ! OJ! 0•• 222 36.., 3a9 O.!) O.!) 2.8 ... ,.• 3l.1 

N/Ab '13.1 3U !I.l) <5 ... 
SOURCE: 1'390 NHSOA. 
'These totals inClude (;OcainI:' «mwm.ed both u pow<Icr and as ttae:k. The conwrsion factor tlf 0.1 
grams of rocaine pet vial ofcrack was assumed. 
~O~ provided. 

l"'rhe total amount COMtU:ned durtng the past 30 days by people in each frequtncY group WlU detennined 
u follOWl, The number of past-month users in um freqUtneygroup was adjusted up to account for the 
put-month U$ef$ who did not rt$pOnd 10 the f'requern:y question. Then, the total BmOWlt conaumed 
during du~ past 30 days by all people in agiven I'reqttencygwupwas caJculatftI: bymuldptying thenwnber 
or I)«Iphl In an amount catll90tY by the corresponding amount, summing over all seven amount 
catqOrles, and adjusting the number upward to account for the past ·nwnth users who did not rupond to 
1M lImI)unt question. 



TableS,4 

IlItImatodAmowl' ofCocaIne CmtIumed During Past30 Da,.. byAll 

F........cyG_ 


1 39.' 32 32 
2 S8.3 5.1 .3,
• 

1.1 "'.. •••
78.0 lU W 

5 86.2 26.1 S8.3.... 133 ....,• .... 213 .... 
B.l 100.0• '00" 

SOURCE: 1m NHSDA. 

almost four. consumed the rest of the cocaine. I! Simply put, a large group ofpeople 
used a small fraction of all the cocaine consumed in the United States. and a rela
tively small group of people used the rest-i.e.. the vast majortty. This finding is re~ 
fleeted in the concavity of the Lorenz curve, the (smoothed) cumulative percentage 
of consumption versus the cumulative percentage of users. plotted in Figure 3.2. 
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This (smoothed) informatioo can also be used to determine that heavy users on the 
average consume annually eight times as much cocaine as do light users, since 
(30.0178.0)/(70.0/22.0) .118 (... Figure 3.3)}2 Note that if the model considered 
only an average cocaioe user, the fact that some users consume Significantly more 
cocaine than others (and thus are perhaps more amenable to treatment} would be 
lost 

If the NHSDA accurately estimates both the number of wers and how much those 
users (Onswne. it should be possible to estimate the total amount of cocaine con.. 
sumed by all users (in 1990) by simply multiplying the total consumption. 1585.7 
kllograms, by the number of 3(}'day periods in a year {365/30}. This calculation. 
however,leads to a tow of only 19.3 metric tons, which is far less (more than an or
der ofmagnitude lower) than the amount estimated by other means to be consumed 
in the United States. I! Thus. either the number ofpast-month users or the amount 
those users consumed io the past 30 days. or both. must be significantly too 10w.14 
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Figure 3.3-AurageAnnuaJ Amount ofCoc.o.lne Consumed by Ught and Heavy User'll 

Normallz.ed toAverageAmolUlt Consumed by Average Usm 


12Unllke the ratio of light to heavy users. this ratio of aventge light user (:onsumption to aventgf! heavy 
user ()01UUJtlpdon is at.MlI'ned constant for all years of Qle epIdemic. 
13see, forexampie, Rydell and Everingham (1994), A rough Wimate of the amewuof cocaineseited by 
lawenfmt:ement agem:ies is about 100 metric WA$; if Anly20 Of $0 mettle tons are conrumed. this implies 
Wt 60 percent of aJl cocaine in the United Sumis inltrdK:tM. which is IUgtdy implausible. 

I"n!e number of past·month usen was estimated from the NHSOh to be around 1.6 million in 1990, 
SIru:e it is unlikely that this figure Is off by lU'I onter of magnitude ormote', it is wry llbiythat the SI.U\'Vy 
respondenrs.' mimates. oI how rnuclt they have consumed in the last QlQlltn are generallyqulte tow, 
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As mentioned above. we assumed bach heavy and light users underreport to the 
same degree. 50 the ratio of light-user to heavy-user consumption, one to eight. is 
justified by the above analysis, even if the IcWal amounts consumed on an annual 
b....by ligbt and basvy users are nOL 

In sum, Ught users were defined as those who use less often than several times a 
month (i.e., less often 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 consumption estimates are not relevant to establishing the 
Markovian model of demand, they were used to analyze consumption trends once 
the Markovian model was established. Exactly how much cocaine each average 
heavy user and each average light user consumes annually must be detennined using 
a reasonable estimate of the total cocaine consumed in the United States in I year. 
This was done for the reference year 1992 {see Chapter Seven), in which cnnsump
tion was estimated to be 291 metric rom (Rydell and Everingham. 1994). 

VAlUATION IN THE FRACTION OF HEAVY USERS OVER TIME 

We assume that all new users are light users, So near the onset of the epidemic. 
nearly all users are light users. But with time, fight users now on to 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 fact it does not. Table 
3.5 reports the numbers of light and heavy users in 1985. 1988, and 1990 estimated 
from the conesponding NHSDA surveys, and the corresponding percentage of all 
users that are heavy users. The percentage of an users that are heavy users increases 
from 13.7 percent ¥ll985 to 22.0 percent in 199f). Two effe<:ts contribute to this in· 
crease: light users are flowing on to heavy use, and incidence (assumed into light 
use) .. decreasing. 

, 
The Markovian model is required to match not only overall prevalence (the number 
of all users, whether light or heavy) over time (i,e., for every survey year from 1912 to 
1991), but alro the percentage of an users that are heavy user.; over time (for 1985, 
198BJ and 1990. the three survey years for which enough data were available to con-

Table 3.5 

Pen;:entageotAn Household Users That Were Heavy Users in 198$, 
1988. and 1990 

Usm: tmilllons) 

,- ugh, ".,.", Tn'" Percent Heavy 

t90S ,6.> ... 11.9 13.1

I." •.1 U 82 ,&.4 
22.<)... .., 6.2'990 

SOlJRCES: 195$. 1988, and 1mNHSDAs. 
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duct the frequency analysis1S). Both the overall prevalence and the percentage of 
users that are heavy users estimared from the NHSDA were first adjusted to' account 
for cocaine use among two populations not represented in Ihe NRSDA. the homeJess 
and the incarcerated. Our estimations of the number ofhomeless and incarcerated 
cocaine users are detailed in the next two set:tions. after which the estimates are 
combined to establish the overall prevalence estimates to which the mode) was fit 

ESTIMATES OF PREVALENCE AMONG THE HOMELESS 

Presented here are very rough estimates of (1) the size of the homeless (or near
homelessHi) population in the United States -over the past several years. and {2) the 
number 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 to just a few years; estimates ofhow many homeless peo
ple nationwide use cocaine do not seem to be availahle at aU. The scarcity of good 
data on eilher the number of homeless or the prevalence of drug use among the 
homeless severeJy limited the accuracy of these estimates. We thus make no claims 
about them except that we believe they are reasonable and the best available . . 
11Ie Number of Homeless and Near~Homeless 

Estimates of the: number of homeless and near~homeless people in the United States 
over the past three decades were derived as follows. A mid ..range estimate of the 
nwnber ofhome1ess in 1983 is 300,000, reflecting Department ofHousing and Urban 
Development (HUD), National Bureau of Econ'Jmic Research (NBER). and ICF.lnc.. 
estimates, as reported by the Urban Institute (Burt and Cohen, 1989. p. 25). The Ur
ban Institute's estimate of the number ofhomeless in 1987 is approximately 500,000 
based on a sampling of service-using homeless (i.e•• homeless in sheltef'$ or using 
soup kitchens] and assuming 20 non-service-using homeless: for every 100 service
using homeless. 17 Estimates fur other years reponed by the Urban Institute are 
based on nomina! constant annual growth rates, but since those nominal rates are 
not supported by empirical evidence. we did nol use those est:imares. 

Until 1981, a constant annual growth rate (geometric growth) was assumed. the 
rnagnirude of which was determined by the 1983 and 1987 estimates. IS The annual 
growth rate based on the 1983 and 1987 estimates rumed out to be about 15 percent, 
which is similar to those nominally assumed in other studies.IS After 1987. linear 

lSAIthollgh the 1991 NHs!)}' population estimates wtft' *vailab~ for our liwdy. m~ detalled data 
neces:saryto d.Uferentiate between Ught ami heavy USCf'5 by freque:m:y of consumption wen! not.. 
1&ntat is. marginally bolW!d (see ~ion beIow), 

17ntl~ Urban lnstitute suggests that assuming as many &Ii SO non~·US1ng homeless tnr evfl')' 100 
Rrvll;.e-ustng homeJess would also be rell5Onabltl. However, moSt stUdies rtp(»'t Iitreet-to·ShelW rados 
Chat ate Ioww than 5IJ/IOO, and IefVice.usinghomektu tndude not onty tho&e.ln shelters. but also those 
UlIinglOUp kitclten.$. (Bun and Cohen. 1989. pp. 2S-30.} 

13nt1s assumptiOn has beeo used in oilier studll!!$, for exampte. Burt and Cohen {19S9.'po 2SJ. 

l%ee BunandCohm (1989, p.2S). 
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growth of SO.ooO per year was as.umed:20 Thls population includes both adults and 
chiidren. The Urban Institute estimates that about 15 percent of the service--using 
homeless in 1987 were children;"!l a.muning this fraction to be constant, the annual 
number ofhomeless adults was detennined.22 

Thus far are induded the number ofhome1e5s peop1e on the streets or in shelters at a 
given point during the year. It rs estimated that many more experience homelessnetis: 
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 marginally 
housed or neQr~holml&$-are unlikely to be represented in households and are thus 
unJ.ikely to be counted in the NHSDA,Z3 Assuming the number of near-homeless to 
be 1.5 times the number of homeJess,24 and assuming the fraction ofchildren in this 
population is the same as it is for the homeless, the number of home1ess:/neat~ 
homeJess adults was calculated. The estimates of the numbers ofhomeless (with the 
two original data points indicated), homeless/near-homeless. and adult home
less/near·homeless are plotted in Figure 3.4.25 

The Fraction ofHomeless That Us. CocaIne 

Fischer (1987) provides some insight into the prevalence of drug use and abuse 
among the homeless prior to 1987, Her paper reviews a number of then~recent 
studies and presents the reponed estimates of illicit drug use. She states (1981. p.6): 

Since definitions and measures of drug: use were not comparable in most cues, esti
mates were grouped in two categories consistingof repons of ever oroccasionally us
ing drugs and ~nt or regular use, This is a crude Indicator of-casual- use versus 
abuse In homeless individuals. The estimateS or drug use ranged from 3 percent to 31 
percent 

2°£st:lmluSon of the number of homeless ahtr 1m baste! on continued geometric; growth led to 
lalplau.stbly (but not impos&lbiy) hI&h numbfl!l'$ for I'eCDlt yun. Becau.e good nationwide estimatM of 
tbenumberof~inrecentyemwerenotavallabl.e,we.®ptedthemore~t1veassumpOon 
ofconnant annWll growth, Under the pre·lm asswnpdon ofamstant lUUlual growth nne. the nwnber 
of homeless increued about 0.5 miWOtI between 1986 and 1987; this was the pC)$t.1937 ItOwth we 
auum... 

2:1uun and Cohen {lli89, p.2B}. The authors do not a:pHdtly deftne the age at which young people Itt 
consldemd adults. We assumed mat lhef:r definition of childmi corresponds to people 100 young to use

"""""".Z2:.rbe lnsttrufe o( Medicine rtpOrts thai abnuI1S ~r of the homeless ant unattathed adults: and the 
rest are mostly lingle mothtrs with childrtn (Gemein and Harwood, 1990. P. 84). This findinti ls not 
Inc::onslstent with the Urban lnstItute estimate: 75 pUCMt of the homeles:s an: unattached malM, 6 
perceflt ue unattac.bed femllles. 6 pert'.(W are single mothm: with chl1dren. 2: pemmt are other families 
with chlldren. and the rest are other family groups Without childIen mun t.nd Cohen, 1989. p. 39). 

, 23Some stay temporarily during thtu interwls of home1euneu with famUy or acquaintances, but 
nonetht1eu tMy are excluded from lhe household population (Gmtein and Harwood. 1990, p. 84). 
2"nte JMdtute Of Medidne daims that ~OO.OOO. to 100,000 people ..• are homeless on any given night 
and... ml1lY as 2 million experience bmnele$snus at ",me polnt during • year'" (Gemein and Harwood, 
1990, p. 84). The Ufban Institute cqlcu1am that about twice as manypeople exptrlence homelnmess at 
lOme dme durtnS the year as are bomelMS durlni. month (Bun: and Cohen, 1989, P. 32), 

2:50n1y the counts from abow: 1912 and later are ~t to the ~ since 1972 is the 8m NHSOh 
$U!Ve)' yur for which cocaine data are available. We Included the eartlef}'MC$ so that our model or the 
C€K:abte epidemic would bave an Initial tall instead of an abrupt JW1.. 
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figure 3,4-Numbers orHume_ Homeless andNeal'-Homelns. and Adult 
Homelat/Near·Homeless Over the Past Two DeQde:s 

For lack ofbetter inronnation. we assumed that ever/occasional use corresponded to 
Ught use, and recentlregular use corresponded to heavy use. Only one of the studies 
covered by Fischer (one published in 1981 and thus presumably representing 1986 
conditions) was national. It repone<i (Fischer, 1987, Table 5} that 10 percent of the 
nation's homeless were recent/regular drug U$e1'Jt but did not report what peIcent~ 
age were ever/occasional users, Averaging the ratio of ever/occasionaJ to re
cent/regular percentage' in those studie, that did repon both (each of whlch focused 
upon a particular city) suggests that it ls reasonable to estimate that the percentage 
of ever/occasional drug users among the nation's homeless was around 20 percent 
(twice the recent/regular prevalence rate) in 1980. 

How much of that drug use can be attributed to cocaine? Fischer States (1987. p. 2) 
that "although alcohol is the drug ofchoice among the bomeless, partly due to ect)~ 
nomics. there is- evidence suggesting that (illicitl drug abuse also 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 bomeless. ~uming that one-fourth of the illicit drug use among the 
homeless in 1986 can be amibuted to cocaine. we estimate that about 5 percent of 
the homeless were light cocaine users and 2.5 percent were heavy cocaine users in 
that year. These prevalence rates are comparable to (although a bit higher than) the 
estimates (based on the NHSDA) of the prevalence of light and heavy cocaine users 
in the household population. Prevalence rates among the homeless far years prior to 
1986 were determined by adjusting the 1986 light and heavy prevalence rates (5 per~ 



cent and 2.5 percent. respectively) by rough estlma ... of the Ught and heavy preva
lence rates in the household population.26 

Estimating the extent of cocaine use ~ong the homeless for the years after 1986 is 
more dlfficulL According to unpublished data collected byAudrey Burnam erRAND. 
there is evidence that a dramatic increase in drug usage and dependence among the 
homeless in Lo.Angeles occurred recently (from 1985 to 1991). presumably becaus. 
ofan inmtzse In 00_ and part/cultlrlycrack. 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 to 29 percent. Hfetime use increased 
from 31 percent to 51 percent; and a startling 21 percent of the homeJess in Los Ange
les are depmdenron cocaine. For our analysis, it was assumed thaI both the light 
and heavy prevalence rales increased linearly to 20 percent in 1991. at 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 ofLIght and HeavyCocaine Users In the 
Homeless/Near-Homeless Populadon 

Finally. we assumed that the prevalence rates among the near· homeless are one-half 
the prevalence rates among the home1ess.27 Figure 3.5 depicts the numbers of Ught 
and heavy cocaine users in the homeless/near-homeless population fur each yeat of 
the cocaine epidemic. This estimation suggests that the numbers Dflight and heavy 
Cocaine users were not significant prior to 199\1. but that they became increasingly 
significant after 1986. Hereafter. the combined homeless/near-homeless population 
wru be referred to as simply the homeless population. 

ESTIMATES OF PREVALENCE AMONG mE INCARCERATED 

Estimation of the number ofcocaine users among those who are incarcerated is also 
a two-step process. First. the size of the inc.arc:erated population for each year in the 
past th.ree decades is assembled, and then the fractions of the incarcerated popula~ 
tion that are Ught and heavy cocaine users.. which vary aver time. are roughly esti
mated. These figures determine the number ofUght and heavy cocaine users among 
the incarcerated that must be added to the NHSDA-derived counts. 8y incarcerated 
cocaine users. we mean peop)e who would be users if they were not incarcerated, 
Incarcerated people consume little ifany cot;aint. reflecting the incapacitation effect 
of incarceration.28 However. those people using drugs before entering jail or prison 

2&rbe rm.tgb estimateS were derived from an earty vemon of me MarkoVian model (fit to NHSDA data. 
only. and unadjusted for homeless and lncatterated usenl. Using the household prevalence mm. instead 
of the pnwaltnce numbcn, ensum that homelesa pnwalence ratfls dllring the early yean of the CQC:llne 
ep!dem!c a.re not 0\'Immimated. 
27The Jrutltutf! o£Med2clne report (GI!l!.Uein and Harwood. 1990. P. 84} makes. a SImllar as:5UnlPtion, 

288et'WClm July 1. 1989, and hme 3(}, 1991}, 0.4 percent of drug tests In fedl!l!al prlsons III1d 1,4 percent of 
drug lests in uate c(!nIlnem~! tacilitie:l Mre posltiw fur aJCaine. However, the51'! numbers m-r 
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will Jikely use drugs after release. unless treated for drug abuse/addiction while in
carcetated. We thus considered. people who were drug users before incarceration to 
be drug users, even though they did not use drugs whUe incarcerated. 

The Size ofthe U.S.lru:arcerated Populadon 

The numbers ofpeople in federal prison, state prison, or jail for each year from 1960 
to 1990 are displayed in Table 3.6. The numbers represent average prisoner counts 
on any given day during the year, not the total number ofpeople cycled through the 
system in a given year. A1; such, they represent the size of the population not 
coWlted in the NHSOA surveys. These data (combined with estimates of the missing 
data) are dren plotted in Figure 3.6. 

The Fraction of the Incarcerated Populadon That Use CocaIoe 

An analysis of the data from the 1986 Su~ of Inmates of State Correctional Facili
ties showed that 43.7 percent ofstate prison and jail inmates admitted to having ever 
used cocaine. and that 22.2 percent admitted to having used cocaine regularly {once 
a week or more}, UnfortUnately, these data do not correlate directly with the 
NHSDA~derived data, since the lnmates were not asked if they had used cocaine in 

6QlIleWhat overstate the actual prevalence becs~ they Include tests tMtwere for ca\llle, nol just random 
and J)'I>~ at:m!lU (Bumw ofjustlet Stadsl1C$, 19'91), 
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Tab1e3.6 
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SOURCES: Cl) Buteau of JUSlia! Statistics, Scun::t Book 0/CrimINJl. /wtb Staltst1a. 
1990,p.6tM; (2J SwtstiaJl~oftMUntltdStatm.l9G1, p.l63~ 1m. p, 162; 1915. 
pp.l61·..t~ IB,p. 197, 
-SUmmation ofmstm and state prison and nate jall populations (COlumns 2 and 5). 
The number of people In $tate jails fot ~an wlthow data b estltnaft<1 by Jinur 
1nteJpalation of the stare jIUJ data. 

the past year (data we used to determine prevalence). and the question about regular 
. use did not spedfy how recendy that regular use had occulTed. liowever. since past
year users are a subset otllfetime users and recent weekly users are a subset ofpeOR 
pie who have used weekly at some point, 43.7 percent and 22.2 percent are upper 
bounds on theftactions of inmates (in 1986) that were users and heavy users of co.. 
caine. respectively. The fraction of aU inmates that are light or heavy cocaine users 
was estimated using these upper bounds, 

For years after 1966. we assumed the fraction ofall inmates that are light users (21.5 
pertent) and the fraction that are heavy users (22.2 percent) remained constant. For 
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, 
yean prior to 1986, these fractions were adjusted to be proportional to estimated 
light and heavy prevalence numbers,2$' 

The Numbers ofUght and Heavy CocaIne Users In the Incarcerated 
Popuhulon 

Combining the size of the incarcerated population with the fractions representing 
light and heavy cocaine users determines the number of light and heavy cocaine 
USet'$ among the incarcerated. Figure 3.7 shows the numbers of light users and heavy 
users and the total for each year of the recent cocaine epidemic, The numbers be
come gradually more significant with time, reDecting in part the rapid increase in the 
prison population since the tate 19705, The numbers for years after 1990 are as
sumed to be the same 8.$ for 1990. 

OVERALL PREVALENCE ESTIMATES 

The homeless estitnales and prison/jail estimates were combined with NHSDA· 
derived estimates of light and heavy cocaine users to derive tocal prevalence e$ti~ 

29As was dDne for the homtJtu estimation. the e$timam were derived from an early version of the 
Markovinn model (flt to NHSOA data only, and unadjuated tor homeless and incan:emted useffi. 
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mates,'· The overall (light and heavy rogether) prevalence for NHSDA ''''''''l' years is 
shown in Figure 3.8; the Markovian model was fit to these combined data. 

The fraction of cpcaine users that are heavy users was detennined abow using only 
NHSDA data for 1985. 1988. and 1990, A greater proportion olboth the homeless and 
the incarcerated cocaine users are heavy users in OUf estimation. Therefore, the 
NHSDA-derived fractions: were adjusted to account for these two additional popula
tions. The fractions of aU three populations were weighted by the population sizes 
and averaged in order to determine the fractions to which the Matkovian model was 
fiL The.. adjusted fractions are displayed in Tabl. 3,7. ' 

It should be noted that some nonhousehold populations remain excluded or not fully 
included: (l) the institutionalized and hospitalized, which is a very small population; 
(2) military personnelllving in military quart.... a population that presumably",,· 
hibits a low prevalence of drug USe by virtue of its regimented lifestyle and pervaslYe 
drug testing; and {3J conege dormitory residents. of which there are over 2 million. 
(The 1991 NHSDA was the first to survey some nonhousehoJd population'S, including 
wllege dormitory residents and the sheltered homeless, but it did not survey the 
military. the institutionalized, or the transients.) Although ili;e estimates ofthe num~ 

3OA.ruXhtrtmbloradj~ttothe 1991 p~ nwnben:was needed to ~aect tMfact that the 1991 
NHSOA for the fttst time ~ the homeless In shetten and to lMlid double CDwtting this group. Of 
the ~ 243J)OO homeless and near-homeless liIht cocalne US(!l'S, 142.000 are home1ess tand not 
nea,r..homeiessj. Of these 142.000, U8.000 (5/6) use U1'\'ice$ It'.l'mSimnl with the assumption Ihat ~ 
are 20 non-aervlte·u.s1nghomeless for every 100 KMI.".e·u&tng iWmelesI}, The UJban hlstitute (Burt and 
COhen, 1969, p. 38) estinmes that 3(4 orl:tle.service,tWng hotruliess we J:.I\el«!:rs. Thus, 89.000 Q'. o(the 
118,000 te:'fVioe..W!n« bomeleu light CCGabte usersl we &helten;. TItus. the total n.WPber orllght useu tn 
1991 must be reduced by 89,000. The teducdon in the aumbe1oCbeavyeocairu! UM!f$bme wne. 



ber of drug users in the United States might improve somewhat if the counts (for 
years prior to 1991) were adjusted to refJect the conege dQmUtory resident popu1a~ 
lion. this adjustment, ifpossible at all would be at best a rough guess, and certain.ly 
is not critical for cocaine.31 
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Table 3.7 

Peruntage orAll Users 11wWere Heavy Uaen: in 1985. 19BB.ud 1990 

Household· -'y"" >In......,'.....1985 la7 

19.. 18.4 


"90 .."'" ~22.ll 

'from 1m, 1988, and 1990 NHS1)M. 
boerived from the estimates above. 

T.QJ 

47.9 14.6 
5<).' 20.' 

25~50.' 

31HO~. it rnl&ht be more critical for alcohol and cnarijuana. As a result of including donnitory 
rWdents, the NHSD/. p~ce Ja!f!S at ~ users aged t8 10 2S are amy .slightly lower. but me 
pnwalet1al rates or alcohol and mariJuat"UII usett &n! higher {NAtiOQ! tnsdtute on Drog~, I99l}. 
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Chapter Four 

COCAINE USER COHORT RETENTION 


There is a wen~understood fact about illicit drug use: many users, as they maNre, 
naturally 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. etc.. 
years later? The fraction ofa cohort of initiates that is still using drugs N year laler is 
called the N~year cohort retention rate. This is another characteristic of the sym,m 
(in addition to prevalence) that can be used to describe the dynamics to be modw 
eIed,l 

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. subttactw 
ing the person's age at 6rs:ruse from his current age determines the number ofyears 
since initiation, This establishes a set of cohorts ofpeopie who initiated'use at the 
same time. The fraction of people iri each cohort that are still using cocaine is de-
tennined by examining the responses to the past·year use question. This procedure 
looks at a cross section of the population for each year since initiation. combining 
people of different ages. races, incomes. sexes, etc. Thus, the N~year retention rate 
cannot necessarily be interpreted as the likelihood that an individual user will con
tinue to use for N yem. since different subgroups probably exhibit different teten... 
tion rates. It can be interpreted as an average characteristic of the drug~consuming 
population. 

As attitudes about drug use change, so do retention rates, Therefore, we mlght 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}.2 Three of the curves are derived 
from different years of the NHSDA; one plots the average or those three years. The 
data for cohorts that initiated use over 15 years ago are too noisy to be useful, The re
tention rates seem to have declined between 1985 and 1990. but the estimates are 
imprecise. so this observation is made with some caution. 

111 ts logLca1ly equivalent to th~ reciprocal of the time ~ fQr (nearly) all users to flow 0J.tt ofuse in tm: 
absence of Inddence. 

2By definition. 100 pe.rcentor a cohort is still using zero years after InItiadun. Smoothing the data distortS 
the zero·yeardata polnt, 
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Plgure 4.1--<:ohon Retendon Calculated from Three NH$DAI &nd the Average 

A.~um1ng that the average cohort retention rate curve best characterizes the recent 
cocaine epidemic, we used this averaged infonnation to fit the Markovian model. By 
examlning the average curve, we see that about 50 percent of inItiates are still using 
two years later. about 40 percent are still using five yean later. and about 30 percent 
are still wing ten years later. In other words. a l;use 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 [0 the 
habitual and addicted users. 

-- 1988HHSOA 

-- 1985 NHSOA 
Averago 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Y'e81S since lnitlation 



Chapter Five 

ESTIMATES OFTHE INCIDENCE OF COCAINE USE OVER TIME 


Incidence of cncaine usage has varied gteatly during the past 20 years. It is hypothe
sized that iJlicit drug use is "transmitted" to non~users (muth Uke an infectious dis~ 
ease, hence the phrase "cocaine epidemic") by drug consumers in the early stages of 
use, These users, who have nnt yet experienced the mO$t objectionable conse~ 
quences nfdrug 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 understood, 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 direct count of annual inci~ 
dence,l 

Nonetheless. incidence is a critical component of the system to be modeled. It will 
be shown that a pronounced peak in incidence {of this most recent epidemic) pre~ 
ceded by almost a decade the peak in prevalence that occurred in the mid~19805. In 
fact, pre\'alence is $0 closely tied to incidence (although with an inherent time delay) 
that an assumption ofconstant incidence would preclude a meaningful match of the 
model to the dynamics of the cocaine epidemic. Thus. to model the dynamics of the 
epidemic requires detailed incidence information over time. Although direct counts 
of annuallnddence for the entire duration nf the epidemic are not available. annual 
incidence can be derived from the NHSDA in either oftwo 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 between surveys, The surveys until recently 
were administered intermittently rather than annually. so annual incidence was de~ 
tennined by dividing the between-survey incidence by the number of intervening 
years)!' These data were smoothed using a three--point moving average to generate 

iThe 1974-1982 NHSDAs Included dl.recr questiflns on subJlM:t$' lirs.t-lime ute of drugs during th~ put 
year. bUI Iiru:e t:b.ese questions were not included in the more recent '\l'tVf!'YS, this method was not used in 
more than a (XInrparattve SW$e for our analysis. 

2Adjustmenta to.aeeount for the specific: months In wbkh suceesslve 1utVe)'& \Ore£f! administered wer~ run 
incorporated in this analysis. IIJl d1scus.sed in Chapter 11Uet. the fad that the lil«i.me prevalence ~tilniUe 
In 1988 wu tower than in 1985 (implyins negative incidence!) was corrmed by interpolating the lifetime 
prevalence data $0 that Inddence cQUjd be- derived for aU ~an.. (See' G~ and Brodsky. 1m for an 
alternative differenC:e ~rtmatitm,} , 

http:lil�i.me


the difference _roofthe annual incidence for each year between the limand the 
most recent survey. (The number of users who te$pOnded positively to the lifetime.. 
use question the first time the survey ~ administered in 1972 was assumed to re
fleet a constant annual incidence between the nominaf start of the epidemic in 1962 
and the tim. of the 1972 5urvey.'l 

Those who respond positively to the lifetime-use question are asted at what age they 
began to consume cocaine. This information, the n!Spondent's age at the time of the 
survey. and the date of the survey can be used to determine the year of fint use for 
each respondent. which can then be compiled over several survey years (1985, 1988. 
1990. and lSS!) to generate the retrospective estimate of annual incidence for each 
year of the cocalne epidemic from 1962 through 191!9 (Gfro.rer and Brodsky. 1992l. 
The trend from shortly before 1989 was linearly extrapolated to estimate more recent 
incidence. 

Each method is subject to enor. Tbe main advantage of the retrospective method is 
that it is based on a larger sample size. which tends to stabilize the estimate. A thlrd 
estimate. the average estimate. was determined by simply averaging the d.liference 
and retrospective estimates. Averaging the two estimates mitigated the potential er
rors of the separate estimates. 
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Sweither the year of the stan ur the: epldemk: nor the shape of the ~ C\U'Ye ~ me fint survey 
year is afdeal. but asswnln¥ a gradual smooth start tQ the model of tM epiderruc aV(Jids t1e arrlfic:\al 
boundary eft«t that would result from Simply assuming:au \MI'& StII1ted n;nt bWne the!irtt r;u;tW!f. • 



Annual incidence of cocaine usage as detentlined by these three methods is plotted 
in Figure 5.1. Also plotted is the direct ",timalO for the yean; between 1974 and 1982 
Cor the ·purposes ofcomparison.4 There are significant differences between the vari
ous estimates; for example, the incidence peaks are dispJaced by as much as five 
years, and the retrospective estimate displays no evidence ofa recent upturn in the 
incidence of cocaine usage. 

Initial reswts from this demand modeHng analysis indicated that neither the retrQ
spective nor the difference estimate of incidence provided acceptable model pa
rameter estimation. Thus, because it is intermediate to the other two estimates. the 
average estimate was used. 

'ntese data weI'!' ~ed from Gfrofl'er and Brodsky fiG). Data for mfUingyean between 1914 and 
1mwere dnl!'m'l.ined by linear tntl!t'pQ'lation, 



Chapter Six 

FlTI'lNG TIlE MODEL 

The model to which the observed data were fit is a two-state. fourwparameter 
Markovian model (see discussion in Chapter Two and depiction in Figure 2..2). This 
model was chosen because it is the simplest sufficiently detailed modeJ capable of 
generating the requisite historical trends. 

mE Fl1TlNG PROCEDURE 

The nature of the observed data-noisy. impredse. and sparse-precludes the 
effective employment of a rigorous fitting procedure (such as a regression). Instead. 
the four~imensiQnaJ parameter spacel 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 ofcocaine use Oighl 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 
TItree; 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 
modeJed prevalence estimates from those same ten years. The mean squared 
elTor between the observed and the modeJed prevalence was the measure of 
meriL 

.. 	 Fraction ofheavy users over recent time. 'The proportion or aD cocaine users that 
are heavy users is not constant because all new users are light users, and new 
heavy users originate only from the tight·user pool The fraction of heavy users 
over three recent survey years, 1985t 1988, and 1990. increased from 0.15 to 0.25, 
The modeled fraction of heavy users was compared to the observed fractions for 
those three years. 

lBy deflJUdon. a. b,f,and gmust be between. 0.0 and !.D. COnstnints In the nwxid reduce the stu oflhe 
parameter spaceevcnturther, fDruample. Q: + band!+ gmust both be 1m than U1. 



• 	 Ten-year COMrt retention rate. As discussed in Chapter Four, cohort retention 
rate is !he fraction of a cohort of inillates !hat will still he using cocaine after 
lOme period of elapsed time. Cohon retention tate:!: can be determined from the 
NHSDA utilizing the age~at.first·use data of the lifetime users. and their 
responses to the question about use in the past year. The ten-year cohon 
retention Tate of the model was required to match the average of the observed 8-, 
9-, lO~, 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 single measure of the goodness-of-fit of the 
model by combining !hese data. Since a perfect fit of all !he data i. generally quite 
unllkeJy (and In !his case wo. discovered to be impossible), criteria for defining !he 
best possible fit were needed. The fitting procedure required: that the mean square 
error over the ten survey years be near-minimal. (The model parameters. that 
correspond to the minimal mean square error were close to, but not the same as, 
those that optimized the other two measures of merit) The fitting p~cedure also 
required the model to reproduce 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 to be as close to the observed value as me discretization of the 
four-dimensional parameter space supported. 

To search the four-dimensional parameter space. first land g Were fixed and Q and b 
were varied {with step sizes of (tOOS and 0.002. respectively). The best a and b fur the 
fixed land gwere selected. Then land gwere varied (with step sizes of 0.01 each), 
and !he process ofselecting !he best a and b was repeated. Finally, !he overall best 
set ofparameters a. b,t and g was selected. 

More imponant than the det.aiJs of the fitting procedure is a demonstration that the 
selected parameters lead to a good fit of the modei to the observed data, and an il
lustnltion of the sensitivity of the 6t to variation 1n the parameters.2 Figure 6.1 shows 
the sum squared prevalence delta (which is proportional to the mean squared delta, 
or eITor) versus both a and b for fixed land 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 ofa and b corresponding: to the 
middle band. 

Figure 6.2 plots the ten-year cohon retention rate as a function of a and b for the 
sanie fixed I and g, The diagonal line at the bottom of the darkest band in the 
elevation plot corresponds to a retention rate of 29 percenL Crossing this plot with 
the previous elevation plot (bottom, Figure 6.1) determines a set ofvalues for a and b 
!hat are pretty good (fo.!heseflxed fand g). 

2In addit:iOn. ittscomforung to see-that the functions 1ftvet}' well ~ (I.e.. not at.u ematicl. 
lnte tluere.-dimem:Jonal plot (!he top OM~.alIows v:lstWlr.atkm of the surface. whertu the'aa;mnpanying 
elevation plot (the bottom one) allowl> easIe:r dettrmirwion of dMl funcUonal values. 
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The search reveals that for all near--optimalf and g, the value of amust be about 0.15. 
In Figure 6,3, the modeled traction ofall users that are heavy users as a function of b 
is plotted for fixed a. f. and g. It is apparent that no single value of b satisfies the 
requirement of matching the observed values for all three years. AnyvaJue between 
the vertical mows is an acceptable compromise. . 

This analysis was then repeated. this time for ~ed a and b, varying f and g. Figure 
6.4 iUustrates that to minimize the sum (or mean) squared delta in the prevalence 
estimate. the value of g must be quire small. 

Figure 6.5 plors the ten~year cohon retention rate as a function of land g for the 
same fixed " and b. In the elevation plot {bottom}, the line at the top of the darkest 
band (the roonh band from the lower left comer of the plot) corresponds to a 29 
percent ten-year cohort retention rate. As before. crossing the two ele\radon plots (in 
Figures 6.4 and 6.5) leads to a set of pretty good values for f andg (for these fixed 
values ofa and b, 0.15 and 0,024. which were the values ultimately chosen). 

Figures 6,6 and 6.7 plot the fraction of all users that are heavy users for three fixed 
parameters (a, b, and either for g) and as a function of the fourth (g orn. Note that 
as either[(in Figure 6.6) or g (in Figure 5.7) increase~ the curves begin to merge. 
This suggests that low values of both f and g are necessary for the model to 
adequately reproduce the observed trend in the fraction of aU users that are heavy 
users. 

figures 6.1 through 6.7 iUustrate the fitting procedure and demonstrate the adequacy 
afthe values of the parameters chosen fur the model: a=: 0.15, b::; 0.024./= 0.04, and 
g= 0.02. Moreover. these: figures roughly illustrate the sensitivity of the model to 
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variation in the parameter values. The set ofparameter values chosen for the model 
is not uniquely detennined. since many other combinations of vaJues for the fOUf 

parameters also provide equally good fits to the data. The ranges ofvalues that lead 
to equally good fits are quite limited. however. Any choices of[and gsuch that the 
sum of the two parameters is less than 0.09 are adequate; the choices offand gthat 
best match the increasing trend in the percentage of users that are heavy users are 
those whose sum is less than 0.06. For aU adequate choices of f and g. a must be 
about 0.15 and b must be somewhere between 0.02 and 0.03. 



The results of the overall fitting procedure suggest that the outflow from heavy use to 
non~use (represented by the panuneter gJ is not critical to the mode!. A simpler 
model with only the backflow from heavy use to light use (represented by the 
parameter /! and the two fiows out oflight use (a and b) would be sulllclent to 6t the 
data. 

THE FITl'ED MODEL 

As summarlzed in Figure 6.8. the parameter values that make the model best fit the 
data are a =0.15, b= 0.024./= 0.04, and g= 0.02.' A combined outflow from heavy 
cocaine use of6 percent pet 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 observed data {see Fi~ 6.1 through 6.4). 
Below we compare the estimates generated by this model with the observed data. 

Figure 6.9 plots modeled and observed overall prevalence (light and beavy 
prevalence together). The fit to the overall prevalence data is about as good as could 
be expected. and is sufficient in light of the uncertainty 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 
modeled average prevalence (6.7 million) is quite close to the observed average 
prevalence (7.2 mlliion).S Not surprisingly, the model cannot exactly reproduce the 
prevalence data. Because the model is smooth by design. it tends to lower the peaks 
and raise the valleys in the prevalence curve, as indicated in Figure 6.9. 
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without deepermeaning. 

5rbeaverage b over the ten IUJ'Ve)' yean. 



14 


12 
 -
8 

1 - _1'.ObseMICI 
10 


I 8 
 --
6 -i 

::> 

4 -
2 I

.nnnnfill0 
1962 64 66 .6B 70 72 74 76 78 80 62 84 8888 90 92 

Figure 6.10 shows that the observed percentage or users that are beavy users 
increased from 15 percent to 25 percent from 1985 to 1990, and that the modeled 
percentage increased from 16 percent t.o 24 percent. The best·fit model is incapable 
of matching the observed numbers exactly, but it reproduces the trend and 
approximates the values. 

Figure 6.11 shows the results for cohort retention. The "observed'" curve is the cohort 
retention curve {Le" the cohort retention rate as a function of time since initiation) 
determined by averaging the cohort retention curves calcuJated from three different 
years of the NHSDA {l985. 1988. and 1990}. This is compared to the cohort retention 
curve gen ....'.d by the fitted MllIkovian model. At, required, the modeled ten-year 
cohort retention rate exactly matches the observed ten..year rate, Because the 
modeled and observed curves are characterized by approximately the same shape, 
we concluded that fitting to only the ten·year retention rate {and not to other N-year 
retention rates. where N < 10) was adequate. 

In summary {see Table 6.n. the fined. Markovian model tracked the historical data 
fairly well. Prevalence over the ten survey years: from 1972 to 1991 was tracked 
satisfactorily, as can be ..en by the table', first entry, which show> that the average 
modeled prevalence rQughly matches the average observed prevalence, The 
percentage of all users that are heavy users was required to follow the trend from 
1985 to 1990. and to approximately match the values for the three survey yeam. The 
second line 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. (t did. as 
refiected by the third line of the table. 
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Table ... 1 

Summary Measures or~Performance 

Prevalence (averaged overNHSDAsu.rveyyean:from 1972 to 1991} 7.2mJ1lion 6,1mWion 

Petomt heavy users (averag«l OYW 1985. 19M,and 1900) 20'.1% 2...... 

ten"YNt c:ohort mention ""'" 29.'"' 



Chapter Seven 

FINDINGS: UNDERSTANDING THE PAST 


One valuable application of the model is to use it to explore various aspects of the 
cocaine epidemic history that are not obvious from examining the raw data. The 
grapb in Figure 7.1 depicts the mode!ed percentage of all users that are heavy users 
over time. The dip in the percent-heavy-user curve just before 1980 corresponds to 
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 ofall users 
that are heavy users has increased dramatically, 

, 
As was discussed in Chapter Five, inddence to cocaine use peaked around 1980 and 
has subsequently decreased (until. perhaps. very recently). Figure 7.1 suggests that 

. on the macro swle, there is a delay ofabout ten years between incidence and heavy 
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usage) Consequently, the effect on heavy usage of government programs that 
reduce incidence (such as prevention programs) wiD only be realized many years 
later. And pan of the effectiveness of local law enforcement and other programs that 
inDuence drug use in multiple ways (affecting incidence. How rates. and the 
consumption rales ofcurrent 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 prognims will affect the number of heavy-users more directly 
and immediately. but the effects of treatment programs are also delayed in the sense 
that most users need to undergo treatment regimes severa! times for the treatment to 
be • effective.") 

The significant variation to the heavy-user percentage implies that overaU prevalence 
is an incomplete and insufficient measure of the Status of the cocaine epidemic. 
When a larger fraction of the overall prevaJence is aS$ociated. with beavy users, a 
different cocaine control strategy might be desirable. For example, prevention 
program. (which are hypotbetiGally most effective in the early part of the epidemic 
when usent are few. most of me users are light users, and potential users are many) 
could be scaled back while treatment programs are expanded to respond to the 
greater proportion ofheavy users that emerge In the laner part ofan epidemic. 

. The graph of modeled prevalence over time in Figure 7.2 reveals the underlying 
contributions to the prevalence estimates by light users and heavy users. Both the 
overaJJ prevalence and the light-user prevalence exhibit a peak In the early part of the 
last decade and a more recent leveling off. In fact. this overaU prevalence curve has 
characterized the course of the cocaine epidemic in the eyes of some policymakers. 
But while both overall and light. user j"evalenc. have recently declined and I_led 
off. the number orheavy users h8.$ continued to increase. nus saongiy 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 
gettingworse. (Ofcourse, this depends on how ·problem'ls defined.) 

Combining estimates ofhow much cocaine light and heavy users consume with the 
modeled prevalence inConnation (FIgure 7.2) gives • picture. displayed in Figur. 7.3, 
of how cocaine consumption has varied over time, Here we use an estimate of 291 
metric tons of cocaine consumed in 1992 (RydeU and Everingham. 1994). ThIs total 
consumption estimate, the estimated {modeled) number of light and beavy users in 
1992 {i.e., 5.5 million light and 1.7 million heavy users at the start of I992.}. and the 
ratio of heavy4 10 light-user annual consumption (calc:u1ated in Chapter Three as 
about 8:1) can be combined algebraically to determine that, on the average, light 
users consume about 16.4 grams per year and heavy users consume about 118.9 

, grams per year.2 

1 Note that lhi$ is not necess:ariiy true for an lndlridual uw; this ~ «mclU$4on Is an eumpte of the 
lalIacy ofdivision. 
2These averages I.ndude the inCMCerate(l population, which conswnes only negligibht IIltlOWlt5 or 
cocalne, 'l'1M AVl'!mgt llght and heavy conswnption rates for the cocame·us1ng. populations ate 17.2 and 
140.08fllDl5~yur, respeet.tveIy. 
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In contrast to the overall decline in prevalence over the past decade. consumption 
has merely leveled off. as is evident from Figure 7.3. If incidence continues to 
decline. consumption will also decline. but this decline will not be noticeable for 
years. Even while overaU prevalence is declining. large amounts: of cocaine will still 
be consumed in the United States by the remaining users because more and more of 
them will be heavy user&. 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 ofheavy users. but also in 
tenns of total cocaine consumption, the "war against cocaine" has by no means been 
"'won." This conclusion supports those who argue that the cocaine problem is 
worsening. The effectiveness and costs ofvarious cocaine control programs must be 
compared to determine what control strategy Is optimal at this point in the 
epidemic.S 



enapter Eight 

FINDINGS: PROJECflNG TIlE FUTURE 

Because cocaine incidence Is an input to the model and the course of the cocaine 
epidemic depends so strongly upon incidence, our model by itselfis not predictive of 
the future course of the epidemic. However. given a script for future incidence. the 
model can answer certain questions about the future. For exampie, it can show how 
long itwnuld take for the epidemic to (nearly] disappear if there were no future ind~ 
dence. More generally, the model can project the course of the epidemic given any 
hypothetical incidence scenario, 

Obviously. whether such a projection actually predicts the future course of the epi~ 
demie stricdy depends on whether the corresponding incidence scenario proves to 
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 incidence cannot be predicted with any certainty. On the contrary, 
the value ofsuch projections Jies in the fact that they bound the analysis in a usefuJ 
way. 

In this chapter, the lS·year course of the epidemic is projected for a number of dif
ferent incidence.scenarios. For each scenario, incidence, light and heavy pnwalence. 
and light and hea\ly' consumption (assuming constant consumption rates) are plot
ted separately. Figure 8.1 shows the three graphs for the fu$t incidence scenario. the 
worst case considered. for which it is assumed that annual incidence remains at the 
level 6timated for 1991: 0.988 million new users peryear.1 From the prevalence and 
consumption graphs. it is evident that constant mcidence. even at a magnitude as 
low as it has been in recent years. implies both an increase in prevalence of about 1 
mlllion users oYer 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 control pro
grams that significantly alter the flow rateS, incidence must decrease ifcocaine use is 
to be counteracted. 

Figure 8.2 shows the results for scenario 2, in which we assume incidence is halved in 
the next: 15 years. (1'hjs is roughly equivalent to the incidence trend between 1984 
and 1989-see Figure 5,1.) Halving the incidence reduces current overall prevalence 
by only about 1 mUHon users. (second graph) and does not reduce consumption at all 
(!hird graph). 
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A third, more optimistic scenario is plotted in FJgure 8.3. This one involves an ind~ 
dence decUne extrapolaied from the retrospective estimate of incidence (instead of 
the awrage estimate-5ee Chapter Five), which is near zero in 15 years. The corre
$ponding prevalence is tess than it was in the previous scenario. by about 1 miUion 
users Dver 15 yean (see second graph in Figure B.3); however. in spite of the opti~ 
mlstic incidence projection. consumption decreases only marginally Dver the 15~year 
period (see third graph). This is a direct consequence of the persistence of heavy 
users and suggests that reducing incidence. while necessary. is by no means sum
dent. 

How would a sudden but temporary surge in incidence. perhaps as the result of a 
shott-term cut in prevention funding. affect the epidemic over several years? In this 
fourth scenario, shown in Figure SA, incidence is halved over the course or 15 years 
(as in the second scenario), except for one year in which it is drasticalJy increased. By 
comparing the prevalence and consumption graphs here with those in Figure S.2. we 
see that it takes just about 15 years to recover from the temporary surge in incidence. 

Having ohserved that a steady decline in incidence only marginally afi'eccs the course 
or the epidemic. one wonders: what is the maximal decrease that incidence. or rather 
the lack thereof. could cause in prevalence and consumption. Assuming (op~ 
timisticallyand probably quire unrealistically) that incidence is reduced to zero and 
does not resurge. the maximum 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 reduced to about 2 
million cocaine Users in 15 years. But. since most of those users are heavy users, the 
de<:rease in consumption (thitd graph) is not n9l'iy as dramatic; in 15 years, con
sumption is only halved. Thus, even in the absence of incidenee, it would take about 
30 years for the current epidemic to {nearly) disappear. unless programs that increase 
the fiowrates out ofcocaine use are expanded. 
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Drug Procuremen1 Practlc •• 01 the Out..af~Tr88tment Chronic Drug Abu'.r -, EX~CUTlV~ SUMMARY 

AI the request of the Office of National Drug Control expenditures, patterns of drug acquisitiQn. and sou['(;es of 
Policy (ONDCP), the National Jnstitute on Drug Abuse 
(NIDi\) sponsored a study of Ihe drug procurement 
practices of active in}!cting drug users (fDUs) and crack 
user~. Using a community-based research lnfrilllrucmre 
developed by NIDA Lo respond 10 emerging drug-related 
issueS. trends. and consequences. including human immu
"odcficien-;:y virus (HfV) inrection, the sludy designed a 
rapid response liSsesSment of patterns of drug list. methods 
ofobtaining: drugs. and income sources and expendi\urcs 
for drugs in a ooninstitutionalizcd, out·of-tn:aunenl 
population, The identification of paUems and procurement 
pracdccs ofchronic drug-using popUlations can be useful in 
the formulation of drug abuse poli;;), decisions, 

• 

The srunple includes! .154 male and female acti",'C 
injecting drug users and crack users (approximately 120 
respondents fr{lm each site) rf!1:ruited by targeted sampling 
designs m 10 cilles .across the United Slates participaung in 
the NtDA Cooperative Agreement (or AIDS Community~ 
B.ased OuutacMnttI\tention Reseat'Ch Program. The 
self!1:ted sites provide regional representauon and diveT$il)' 
in demographic composition. the price of street drugs. 
procurement patterns. and resow;;es used to obtain illicit 
drugs. Data collection was performed using struC1urcd 
interviews. 

Aggregated results of a1l cooperating sites are pre. 
sented in this report based on a typology of drug use. The 
typology cbaracterizes users by patterns of multiple [(lrms 
(If ;;ocaine and heroin use in the 30 days preceding the 
interview, (The typology takes this focus since data (In 
marijuana. oilier opiate. and amphetamine use i.ndicated 
relative consistency across groups.} 

Data coll«:lion at each Drug Procurement Study site 
was guided by the primary objective of providing a .sample 
of the population of out-of-treatment. noninSlllutionalized 
drug users based upon local knowledge o( pauerns and 
trends, Collectively, these data provide broad·based . 
estimates and chlU1lCleristics of drug U.SCI1 who arc out of 
ueaUnenl. These data do 00' provide prevalence eSlim~ies 
of the use of crack cocaine <lr Injection drugs in the general' 
population. Further. while the data represent'lO geograptU· 
cally dj'ier~ cllies. without the estimate of true parameters 
of ilie outwof·U'ntm~nl drug-using population. it is difficult 
to detemunc the nalional repre~entativeness of Ihis sample. 
Fact<lrs related to the research design. including issues of • 
targeted sampling designs. self-selection, and nonresponse, 
cannOI be fully ascertained. 

Analysis focused on three princlpa! issues Qf drug use 
and drug procuremenl.l-OycraU patterns of drug UK and 

income. Fmdings for each :lfe presen!ed below. 

PalftmS ofdrug uu and drug e.r.ptndiwrfs: Results 
indicate thallhis population (nQninslilutlonaliled. out-of· 
treatment drug users} eng:liges in behaviors thai cause 
considerable harm to themselves, their dependents. and 
~ocielY in general. Most respondents (,S6pcrecnl) reported 
injecting drugs, While 53 percent teported previous formal 
drug treatmem, the majority of respondents continue 10 ux: 
cocaine and heroin with great frequency. Although there is 
c<lnsiderable variation in the use of primary drugs (pow
tiered cocaine, her~in. speedball, crack cocaine), the usc of 
t:ocaine, panicularly in the Conn of crack. is pervasive in the 
aggregrued sample across ail primary drug uset groups, 
Mufliple foons of heroin and cocaine use are common '0 all 
user groupii, with lhe singJe exception (hat primary crack 
smokers were Jc!iS likeLy 10 engage in other drug use forms, 
In Ibis sample. women were more likely to be in the cr..ck 
only group than in the crack primary group or in the Olher 
drug groups. 

'The extensi ...e usc of drugs by :respondents in lhe study 
requires an outlay of a significant portion of respondents' 
resour«$ for the purc:hase of drugs. undoubtedly limiting 
the amount of money available for other expenses such a:~ 
hOUSing. food, clothing. and medical care. Almost iWO~ 
thirds of casb expenditures of ilie sample in the pasl30 days 
were reported to be spem on drugs. 

AcquisitIon of d114gS: The majority of respondents 
reported that drugs are easily acquired when cash is 
available. Conversely. most respondents indicaled n lack. of 
cash rather tban a reduced availability of drugs as the 
primary obstacle in drug acquisitioo, While the use of ca~h 
Ot cash in combination with other means are IDOSI common, . 
other acquisition (arms reponed include obtaining drugs (or 
free. U'ading sex for drugs, and selling drugs to acquire 
drugs for -personal usc. 

Respondents who found drugs diffkuh 10 obt:un in the 
past 30 days were more likely to engage in 5Cllingldealing 
drugs or in trading goods for drugs. Those with higher 
levels of drug use were more likely to repon engaging in 
drug semngldealing. Primary crack use was associated 
with trading ,sex for drugs. 

SOurces ofincome; The majority of respondems 
reported some source of legal income in (he past 30 days. 
These legal sources included employment, public assiS
tance, or support from family Qr friends, Nearly half of the 
~ample indica!ed income in Ihe past 30 days from some 
type of employment. including day work paid in cash. 

1 



Drug Procuramant Practice. 0' the Out ..of..Treatmenr Chronic Drug Abu••r 

)I..lore than hat! of lhe respondents reported in\'olve· 
men! in cash-generallng. criminal activities in the past 30 
days, Drug sale-related ac(i ...it:e~, im;tuding selfing dmgs to 
noruJealers, finding b"Jyers, holding drugs. providlttg space. 
or OIher drug. prepar.nion activities. were Ihe mOSl ire- ' 
quemly reported ini,;ome-generming criminal w;;tivilies in 
thl.> sample, !\1en and \I, omen were very similar in terms of 
percentages reponing !egal income, Illegal IOcome, or a 
combination of legal and illegal income, Women were 
more likely 10 report income derived from commercial )ex; 
men \l,ete more likely to report a variety oi illegal income 
sources. Including involvement In drug uade, shoplifting, 
numbers running. motor vehicle theft, or buymg/receiving 
stolen goods. lIlega! income was more likely among 
respondems with higher levels of pril1UU)l drug use and 
those reponlng hardship 10 acquiring drugs_ Results In this 
sample indicate that those in cocaine {smoked and injecled} 
primary groups had the greafest likelihood Qf being 
involved in crimina! lK"livities, 

Drug Use. Crime, and Public Health-Pcficy IssW$ 
for tIUJ Future 

Drug-using behavlOfs have complex health and social 
consequences that require the atlentlon of the Nation's 
public health. drug control. and criminal justice systems. 
These tiara show that this ~ample flQPulation of injecting 
drug users and crack users is involved in chronic drug use, 

INTRODUCTION 
-~------

Polkymakers in the Unhed SUl!es rely on more Ihan 38 
Federal drug abuse daUlbases and a growing tx>dy of related 
research to assist lhem in undeT'ltanding the nalUre and 
extent of problems associated with drug abuse; these 
resources also contribute to discussions about su-ategies to 
address drug abuse problems (Bureau of JuSlice STatislics 
1990, 199~n While each oi!.he existing dlUabases adds to 
our knowledge of the consequences of illegal drug use «(or 
bo;h the individual and society) and.he impact of drug 
abu~·rclated programs. each limits its focas to selected 
aspects of the drug problem (fOf example. estimates of the 
use of different drugs. numbers and panems ofdrug.relaled 
health emergencies, races of drug use among those arrested 
for ~enous crimes, drug prices and purity indicators, and 
crime <;la~isticsJ; the complex relationships among drug 
abuse, cnme, and health and social con~equences remain 
obscured (Bureau of Justice Slutisllcs 1992; U ..S. General 
ACCOunting Office 1993), 

These sources indkale. for example. that in 1991, 
approximately 75. I million Americans (37 percenl of the 
popUliltionJ had used illkil drugs one or more times In Iheir 
lives (Substal1l;e Abuse and Menial Health Services 
Adminislralion 1992): e~limates of the n~bers of lnjecling 

engages in Illegal activities (O acquire drugs a~A'•• f • '<U IS expoied '" 
t~ Ion; tlsk 0 HfV inieclion and sexually l1ansmiuerl . ' 
,1!seases through injel;tlon practices and throu"h ~Ar' Tie lr""mg SCI< 

• 

or ufUgS ... we ve percef\l or thiS papulation. for example 
tested pOsilIve fOf HlV antibodies, . 

Gj"en lhe exlen~ive use of personal resources!O obla' 
dlVgs. and a considerable pcri,;entage of resporu.lents who II'! 
have already been in drug ~rcalmeni but continue to use 
drugs. findings: indicate the need for strategies thaI "bridge" 
to rormal drug treatment. such as community-initiated and 
community-based prevention programs. Traditional drug 
control and criminal juslit;;e pOlicies have emPhasized 
demand an~ supply redtiCtio~, The findings from :his study 
~uppon.an tncre.a~ emphaSIS on harm reductian .. including 
!fInovanve strategies to reduce high-fISk drug·u,ing 
behaviors and to recrui!, engage, and retain drug users In 
treatment. Inleh'emion programs: musl be !oca:ed in 
neighborhoods where people bu)' and use drugs and 
designed wilh an awarenesS that chronic drug users oflen d.a 
not seek treatment. are less likely to benefit from treatment 
and contin~e .to place themselves at high risk of acquiring . 
and transmllltng HIV, Creating a research infrastructure 1C 
support periodic and coordinated data cQllection and 
d.eveloplng the capacit)' to respond rapidly to emerging 
Issues related to patterns and consequences of drug use are 
critically importanL • 
drug users in {he United States range from i.1 to 1.5 million 
{Dondero 1987; Turner et aL 1989), Americans spent 
apptol.imalciy $)0 billion on cocaine. $9 billion on heroin, 
$8 billion on marijuana, and 52 billiun on other Illegal 
drugS-In 1991 {Rhodesetal. 1993}. 

It is e$limaled thaI about 5.5 million persons, more than 
2 petccm of the adolescent and adult population. need 
treatment for drug abuse (Genlein and Harwood 1990), In 
1992. more drug users than evcr-an estimated 433.{))O
received emergency medical treatment for drug-related 
<pi'i~es; since 1990, there has ~"n an upward trend in 
emerg<ncy room admissions during which pallents mention 
",'OCaine use (Substance Abuse and Mental Health Services 
Aciminis\(allOn 1993). The soc;el .. 1 COSlS nf lhe use of 
drugs other Ihan alcohol-including treatment. lost produ~. 
livllY, mOlor vehicle accidents. crim<. and stolen propel1y
have been e!!timaled at S58,3 billion PCf year (Rio:< et ..\. 
1991 ). 

An'imp(!l1anllNtdition in research on drug~ and crime 
has focused on heroin users, parlicularly injecling hemin • 
users. While heroin remains the drug (If chaice among' 
many drug users, cocaine and crack ha\'e gained unprec
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•
~den(ed nOlfJriety due to their increasing supply, declining 
price, and association lI,cith vi{)km :.:rime (Goldstein Ct al. 
: 993). E.~lslins drug abus\! re~etl.rch also concentrates 
heavily on male users. even Ihough WOmen have always 
:.:ons1itu1ed a significant prop\lnion of drug users (Ashhrook 
and Solley 1979, p, 27; Cisin <:1 at 1978; Glynnel al. 1983; 
Pr:lther and Fidell 1978). (See also the appendi~, Selected 
Backgrollnd ReJo!u-aS, page 19.) 

Recent changes in drug usc paltems (e,g .. widespread 
and increasing use of cocaine and its derivative, crack.) and 
consequences (e.g., proliferation of drug trade aClivity, 
violence. and the continuing epidemics of H1V infecrion 
and tuberculosis) make il clear Ih,l1 informalion from 
sources other than existing databases may be required 10 

guide formulation of a tnore targeted and comprehensive 
drug control policy. The increasing availability of cocaine 
and crack has funher increased the number of femate users. 
)omerimes as a result of what appears to SOme 10 be drug 
"mark.eting" strategies aimed speciJically at women 
(Massing J9S9). 

• 
The widespread usc of cr.:ock. cocaine has had criminal 

justice implications for women and racial minorjties, In a 
study of arres!ees in major cities in the United Stares:, the 
NationallnstitUie of justice found that increasing supplies 
of crack nave resulted in particularly high rates of USe 
among women (h"alionallnstllule of Justice 1988). Drug 
Use Forecasting (DUF) data have consistently dem(lJlslrated 
thaI rates of drug use in general, and cocaine use in particu
lar. ani extremely mgn i)mong women who come imo 
contact with the criminal justice system (National Institute 
of Justice 1992). These findings have been supponed by 
othe. $iudies; in [heir research on women and drug use, 
Hser eI aI, {199{r; reponed that female drug users are 
involved in propeny crime. drug dealing, and prostitution 10 

support their drug habiB, ' 

In addition to gender-related trends associated with 
changing patterns of drttg U$e. there have been recent 
repons in both popular and professiorull publications 
focusing on the nexus among racelethnidtJ, drugs, and 
crime. Reports of increases in drug-related arrests Ilmong 
African Americans and wide disparities in arrests among 
African Americans and whileS have coincided withlhe 
emergence of crack cocaine during the 19805. One study, 
based on 1m census rccord5 and arrest dam reported 10 the 
Federal Bureau of Investigation, found that in 30 major 
cities. drug-related arrem among African Americans were 
al leas> l.O times greater than those among whites (Meddis 
1993). Wbile the number of nOfJ*Hispani~ whites in Slate 
prisons for drug-related crimes,increased by 16,000 to a 
total of almost 30,000 between 1986 .Jnd 1991, the number 
of African AmericafJs imprisoned under similar circum

• 

stances during (he ume period increased by 65.000 to a 
total of almosl80,000 IMcddis 1993). Since Ihe eafl)' 
1970$, drug-relaled a.rfeSl ratu for whites. h;l\'c heen 
re:a!lvc!y stable ;I! :J.boul 300 per J{JO.OOO: ..mons African 
Americans, these rates have grown al aboul 15 (I) 20 
percem per }ear. peaking al nearl)' 1500 per HX!.DIXi in 
1989 and declining somewhat in 1990 and 199! : SlumSlein 

1993), 

Another major social and economic prohlem link!;d to 

both drug injection and crad use is the HIVtAIDS epi
demic. Paymenl for iHici( drugs is often "income in kind"; 
for example. dealers sometimes keep some ponion of lheir 
drugs for personal use and often a.:cepl s.ex or {)!her go:;,J.. 
in paymenl for drugs. Oflhe more th.ln 339,250 AIDS 
cases in lhe United Slates: reported through September 
1993, slightly more than (!nNhlrU occurred among inj~cl' 
ing drug users, their sexual partners • .lndlor their children 
(Centers for Di!ellSlt Control and PrcventJOn 1993), In Ihe 
context (If increased risk of H(V transmiSSion. the rclation
ship between drug use and commercial sex lakes on 
particular significance. Trading s<::t: (or drugs or money 
and/or paying (or Sell: with money and/or drugs h.lve heen 
reponed in several studin (inciardi e! al. 1993; Hser et al. 
1990: Carlson and Siegal 1991: Siegal et aL J992). The 
examination of the drugs-crime connection takes vn new 
urgency in light of recent n:poru that crack use is associ· 
ated with in'creased sexual activity, not only for women OOt 
for men as well, and that crack use is: common among ill1 
types of drug users (Ramer 1993), iocluding chronic drug 
Users who inject drugs. 

1bere have been a number of smaU-scale but important 
studies on upcnditures: in drug usc. Johnson et al: (1985) 
teponed that the a ..er.age user speti! about $4,000 per year 
on beroin; when "income in lcind" was taken into account. 
average annualexpendilUres were about $7.0011 Reuter et 
a1. (1990) found (hat the median expenditure {or drugs was 
aboUT $400 a month. These studies were restricted 10 
samples from single communities. and/or individuals who 
had committed crimes. For elaboration on other studies of 
expendltures, see the ONDCP repol1 What America's Usen 
Spend on Illegal Drugs (Rhodes et al. 1993). 

In response to changifJg drug use patterns, the increas
ingly complex consequences or drug abuse. and the limi!s, 
of eXlant data On {he chronic, Out-or-treatment, drug. 
abusing popUlation, (he National InStitute on Drug Abuse. at 
the request of the Office of Nalional Drug Comrol Policy, 
conducted a study to examine drug prOCUrement practices 
of noninstitulionalized, out-or-treatment injecting drug 
users and crack users and to provide data Ihal can facIlitate 
the discussion of policies and strategies related to drug 
abuse. 

-
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PURPOSE OF THE STUDY 

This repon presents inrormation on the following 
rC$I'l;lICh questions: 

~. 	 Patkms etJdrug 1.11(1: Which drugs are being used 
by whom and how frequel'lll)' arc they used? What 
pauems, characterizations:, ()r typologies can be 
obsef'."Cd? 

, 2, £<p.o4l1.,., fo, d,.." How much do ""ponde.IS 
spend on drugs? Who spends the most on drugs? 

METHODS 

3. 	 Methodt %btJ4' J_. 
: tnngfIJWjfSl How easy is illo oblain 

drugs ,and how are drugs obtained? What role does 
 •banenng (for I'lxampte. sex for drugS) pia\' in the tiro 

market, and what relationships between d~g USot and

S 


method of acquisition can be observed,? 


4. 	 ~ourc#~of i4t'Qme: What ate respoondenl'$' sources of 
trlCOrne. What relationships can be oMerved between 
~aner~s or drug use. case of obtallllng drugs, drug lJ~ 
intensity. dcmograpttics, and sources of illegal Income? 

The Drug Procuremenl Study was conducted as pan of 
a larger, ongoing NtDA resean:h initiative, the Cooperative 
Agreement for AIDS Communlly·Sased Outreachllnterven
tion ResellIch Program (hereina((er I'tferred to as the 
Cooperative Agreement Program), The Cooperative 
Agreement Program is designed to monitor community
level trends in drug use practices. health risk. behaVIOrs:, and 
HiV seropreva1ence rates among a noninslitutionaliud, 
OUl~o('lreatment sample of injecting drug users: and crack 
smokers in 21 program siles: throughout the United States, 
A primary (unClton of these mooi(oring efforts is to assess 
Ihe effectiveness of community-based interventions in 
preventing the spread of HIV i!,fection and other diseases 
among out·of-treatment drug users, 

Ten of the CooperatlYe Agreement Program's 21 
programs participated in the Drug Procurement Study, 
comribuling data based on both the Drug Procurement and 
Cooperative Agreement data collection instrumenl$. These 
sitcs refleCl regional differences that were believed 10 be 
theoretically apparenl in such key variables as racial/ethnic 
or gender characteristics ofdrug·usmg populations. the 
price of meet druss. procurement panerns. and resources 
used to obtain illicit substances. Siles were located in: 

Dayton/Columbus. Ohio; Denver. Colorado: Detroit. 
Michigan; Houston, Texas: Long Beaeh, California: Miami, 
Ronda: New York, New York: New Orleans Louisiana' 
'Oakland, California; and San Juan. Pl.lerto Rico. ' 

The sample for this study was drawn from neighbor
hoods characterized by megal llCtj'vil.ies resulting from tile 
presence of crack.. heroin. cocaine. and, speedball (an 
injectable combination of heroin and cocaine). Sampling 
plans within each lite were developed using modified 
t~lCd samplingl (Watters ~d Biernacki 1989; Lambert • 
1:<7V). Targeted sampling reltes on aspe.::ts 0 f snowball. 
quota. and survey sampling and ethMgraphic ob.s.crvalion to 
con!UUCC a study sample that can provide representative 
data on drug use and disease risk behaviors witbin selttted 
communities, 

Data collection was guided by the primary objective of 
providing a !ample of the population based upon knowl
edge of patterns and trends among IOU! and crack cocaine 
users in given neighborhoods. Generalizations from theSe 
-data 10 !.he out·of-tn:auntnl population should acknowledge 
several faclors that potentially diminish the represem3live. 
neSs of the sample. ~ 

T;uaeltd samptinJ plNa for \lie CooperatIVe Ai~IfleIU tludiu ..ere devtloped in t~ ~lqeJ, In the fir,. R~, profilu of ~oi~!lie &n:fI.i and 
poPI.!!atlOn$ dWlII:ttriud by !riill dru, U,t and di~ !"ilk wc~ trn'!$U'\lct«i from .yall~ dan ~rc.es willlin the PU'HClp.cilli tOfJ\l1Wl\n~ 
From 11!t« profiln, _amplini qllUtU were de~lopcd butd on n:levam geographie and Indi'idual tll.a.rktmstici. The! <kri~ u.mpljl\S quouu were 
!he:n tlid AS Ii nWlp.!ing plan 11Ili.! "~d" ~;rta.il! druS IIUfl rtlidil1g in lp«:ified lJ«ou.raphic a.reu. In lbe second 'I. of ul.mpHDg. elhno~ic 
oMt-rvalional mtthodt "CWI: tlJotd 10 lo.;:lIl~ iItIi!g-.in ,"en to dru.· ..sinJ nlrtw\1ri:$, Nct,.o!t:lllW were lIi:«uM \IU~re matched jo Iht 'Viele!! 
ump!ing eomm'Jnilta and ptf"lonal th1l'<ilctttilllCl of the dru. UK" lIIilllin the ndworu, In the: third stit&t, Itli~ ollln::ao;lI IIIluten uied eODlae'l 
W,III'II II'It Identified ntlll<orll to Il:Cruil ;tli!,..,dua! o~1I lI$ef"lIO pm;t)9ltt in the siudy, The relulling iamplt' art pre.llmeo 10 be dlton::tieally 
repn::W!I!Ati"e" of kno..n PQpulao:ion' of dNglnCfl n::!ldln. willlin In:e, Ulllcu:d gtOllraphk: arut. To f:mIU'C thai. lId.cqualt n\,lmben of WOmttl Wtn:: 
re~rul!(d foc till: I\udy ~o tlW: gcodn differences to\,lM 1M: inY~!iligale.j,,, qOOlllof j{) to $0 pereenl1lllUlMt\ 1IIIU impMcd. jn a4diliOll. il u.mplingquolJ.l 
O"f '0 10 70 pef(;enl draa injectors Mld)O (!J ~o pet(;~ml HIK:i: I;OCAUIC Imohl1i was used 10 c.tI~U~ mat A6tqlllfle numben -'11h:,,\ ~h. droll ulihl.illion 
group Ikere irKlud¢,t 

:; 	 The: aYllil~ility and KUf$lb.lity o( sull:!«t1 r«roi((d witllin tilt umplinll frame \loll! ~ JiUettelJ by !.easonll and Glhet f~lOn. The po!~ruial (ot biat • 
in ciwa.:::ltriations of IJIe.poplllatio;m at riJi: ~ on I~'(' d.u. dlminuhn ngnificilfuly!U the ~ju of the lampk incn::asu Second, problenu nf !oelf
,el~H:m and nOllrespoMC in the Hmelt "uut be IIClmowteOllcd. The iW.p!Kt of RflUoCd rel~J is unkllO*n. althougll dan \Ut not reponed fot 
"an~l>kl whll liUbstaJllial miuingiR"{uud rupon!.eS. Fll\a1ly, l~ !~lilbilily of \od{-n::pottCo dilllil i, dtptndeM on tbe IICCUtKy of tbe 5"bjc~(s l'f;e~H iU 

....ell '" the r~ppotl cliAbliJhcd with 1M mbjeel by tbe lnlefYiewer. 
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• Each site adhered 10 study eligibility criteri:1. Panici services !ordrtlgS). TIle supplemental questions required 
pants in the study were crack users andlor injecting drug appco.timately,)O minutes, and inclusion of these addilional 
users 18 years of age or older who used heroin Qr cocaine in' queslions ~as the only dey-jalion rruot the standard Coop, 
(he JO days prior to s1udy panlcipalion, as evidenced by a er;lIive Agreement process. Respondents were compen

• 


pOSitive urine screen Qf recent needle !1'1;1tlcing, with no 
forrtllil drug intervenlion or lItatmenl in !.he past 30 days.. 

Data collection was performed using slrUcturtd 
interviews.) The inttr'o'iew schedule used in this study was 
designed as a supplement to the Risk Betta'o'ior Assessment 
(RBA) questionnaire currently used by the Cooperalh-e 
Agreement sites. All sites uSed the RBA to collect data on 
participants' demographic clwocleristics. needle-sharing 
beh3vior. needle-related hygienic practices, and drug USe 
behavior (drog use within ttte prior )0 days, routes of 
admlnfsU'ation, and frequency of uset 

Information wu allm collected regarding risk "related 
se:(ual practices. history of criminal juslice system iovolve
ment, HIV antibody testing history. and inV<llvemem in 
community-based lItatment, 'The insUlImcnt conCluded 
with an inlerviCV\ltr assessment of respondent underStand
ing.honesIY, accuracy, and ability to answer the questions, 
'The RBA required)O 10 4' minutes of respondent time and 
was administered In English or Spanish by traioed inter" 
viewers. Data were collected 

saled for their (ime. The final queslionn.aire Wa5 piloc. 
tested prior ,10 implemenuuion.~ 

Resuhs are presented in this report for drug usc 
plutems of the large! samples. While the tWO larget 5amples 
of injecting drug users and crack userS were appropriate 
desigoations for purposes of data collection, results 
re'>'ealed that they (ail to distinguish ac~urately the many 
specifiC patterns of crack, cocaine, heroin, and speedball 
U~ among respondenls. Studies of drug users of len 
categonle individuals by type of drug used; however. 
because IOOSI drtlg users in this sample used multiple drugs, 
characterizing the sample compO!led of crack: users and 
IOlis obscures the reality of their drug use, Thus. Ihere 'Was 
a need to redistribute the sample inlo drtlg usc categories 
that could cMsJder multiple drug use and frequency of drug 

, use. 

A drug typology was developed for the Drug Procure
ment Study to facllilate data analysis, Exhibir I summa
riles Ihe drug typology decision rule$. The typology is 

between October 1991 and . 	_. 1. 0"'9 1YJ>oIo!II' ElabarotlDn .""., ,: ' ,
December 1992. . 	 '. . .': OrugUseinth$PUl300a~': ,. . ___ L_' _ • • • 

'l'ypo6ogyC~)Following the RBA. 
res-pondents were asked 'eNd< ()r;,
supplemental quesu<ms us part 
(If the Drug Procurement 
Siudy. These questions. """"",relaled to income sources, 
drug procurement com, 
invol'<tmen{'in the drug ...""
distribu1ion industry, lypcS of 
drugs used and their mOllelary --I'IIIqUfII'IIO".... 

value, and 50UIUS of legal and 

PI'I"'*1 0r!I!IUN 

c_... ~ IS-".,.. 

Cltd"'MII.I IS4M't 

~";___:t l$-lIaytI 

....._) HldI!;'I 

~ ... :t\$lIaytI 

.., porII'I*Y *",.1 1$ dlft 

No~_.""""'" 

POUWltl~~-'Of~ -
IIMd.~ 

floMoI::l+t.1'QW'I1IM ~1.dlft.~.~ 
or- "IIC*; 11M (l..OO ".". 

POUWItI C<'.... ~COQImII, 01' ~ 

P...... ~_or-I'IeI'QW'IUM"'H-'"""_,__~!-IM Q.4O~". 

~O'D. pq...,tnltle-. I'otn;-oA,Of 
~"'~1'4M't 

illegal income during the . , nil, "pt>I'1y f""'- '"' t~"". ~f """""" ..... kiwi oM BI "'" lIIflu60 _.,r <>IN. d....'1 tII<;. ~ '1<<Jl<>L "''''JI''~'' Of '''P'''''
... IIIa. tM~"'''''''., I> ,IIIpo_4 qf"hw,· 1!'lIi<lt< •• 1l1~""-"'I\t.'lj~..t __ I~) """"11«1 mo,~ ..,. <1l\1li olt\il"'~ I~

preceding 30 days (including ~IY' 01_ '" "'" ""'" JO ~I~I 

M4<1"'...._ """",I.!\d Ilit ... <>l_ Of""'" !iItt!M~'1}4n.p \II lII::IlOOl'l '0 I""" pn",,,,!, 41"l gorn' .... 'p,,,,flffl 1'<''''''".
bartering goods and/oc i ' 

J 	ScJf-rc:poftl have alway. boe~n lit! IlI#,ttl component of drug !c5('afCh, RU\ltn of re:IUJ'CI\ Ihu1id ilidicate' high d~Ire:~ of variamlily in 5Ctf-tePOrl 
valid"y. OOih wllmn IIId b.:'I_n nudiu (An&hn CI.u. ;:>93: Silos 1991.; Paid; ~I aJ 1992; Mie(:Ull\uki et ai, 19-\l t: Manlo ~1 ai_ 1990. M;tgura CI al 
1'i87; Wilh and O'Ncil 19'11; WctCherby CI al. 1993j_ 

" 	 A dtatI fJf 1he drug ~n'C"t qw:ltioflN.ll'e _ pik\l-teUed at l!we mn (t:leme,. Drtroit. and Lolli Btsch), AI a~iI of {iI&l. pilOl mli1y. ~eral 
qw:StiUtlI were: n:wtI1'ded and I"I:r~ and mll:rtlCtlOlU to !he illlC1ViClO<'Cf '111(1"1: 1~. No qunlioM ""'1:1\' re:mo~d or adlled. A lnt-ITlIllt n::habUi!y 
illld~ ofthe drti& proc-ut'el1l!1ll q\l~.illonr.aire 111M conducted.ill tbttbm: p;lo('leIC JileS. ~h indhld1i&l hems and ~mpoJilC meuul8 dw were: us.ed in dlt.t 
repor!inl wm analyud for thellltlHMffi m~iLi'Y. 1liHe iml!.idted 451lf1Frui i~.md fOI.1t c.omp.:nrte /kIN !Tleuwm at b:Kll.nC and 24 hour1 lU¢t 
1bt ~ Ptanon (~coefficients lndiwe Ul&l ~J repa100 ~~ aeeeptllbic trltiUlKU in!Crrn.'I of Ie'l-I-o:tt n::!iabibry. IO.'ith n::habililv 
{oefficimu,p:-afCr!han .10 fur i~ and~.q:oeme~\'Cd variable$lI,I\d ~tIW'I .101 lot d.nti _ '>11nablu, TtU·n::ldt eum:t::uion analyvs indk::u~ 
1M me m!UUrtl in tNI1rtIdy uRn from me RBA dn'l'IonweJc m:lderueor pod tthabtbly. &!.immn &n:: bued un .re:liability Iludy eiINJ\Kled ill lh..: 
Coope:l8Ii'o'e Apment Iml (N-oI96'. Co.:fficiems flIlgeU from 065 It! 0.85 for JO-day mearun::l is'~e e\ 111. 1993) AA uiollJleTll 01 the vaSi.dll~ of 
rtsporv.!en1.l.'wl-rqIOf\J of their drug 11K In the f'oIW 48 hovn "'u c.ondllacd by co~ \IM·rqlQt\td drug 11K (or nonusc)!o urilll! ~u luub,. Tho: 
pomc:nlqcof ~metl! it r;olUit.lCally ~ft fOr ~J£l1ll98 percCIII ~ of Lhe.scl(·f'(pon 10 the !<fine IC~1t f'(ulira la drug ..'1th 10111 
p~~ of u~ ill dIU t.aIl'C'kJ and il; l-awcr (ot 00<:lWle {101 prrr.enl) am:! opiate dNJs. (19 perr;e:!I) (wwlltri:ry et aI. 199)) 
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Drug Procurement Practices of the Out~o'*Treatm&nt Chronic Drug Abu.e.r , 

based on the recent u~e (11' heroin and cocaine in [he past 30 
days. 51X categories 01 drug users were dc\'eloped from lhc 
data: crack Qnly: crack primary: cocaine primary; heroin 
primary: sp¢edbll.lI primary; and less frequent users who did 
nOI use any fann of heroin Of cocaine more Ihan 15 of the 
pas.t 30 days. The typology does nn! include ,he use of 
alcohol. marijuana, or amphetamines, since the use of these 
drugs was rcl:lIhely consistem across all typology g'roups, 
Typology decision rules were de\'eioped based on scveral 
analyse:. of the frequency of drug u~ in lhe: sample that 
revealed Ihe abililY 10 identify a primary drug for most 
individuals, tne predominance of Ihe use of crack lhat 
necessilJ.ted a hierarchy chat focused on injection drug U$e, 

and the emergence of a group of users who did not use 
herom or cocaine for I' or moce days: in (he past 30 days,. 
While the typology is based on recent use, it is consisfent 
wuh inf.onn,tlion,on the drug acquisilion, drug expendl!ure, 
and income-generating cl"imll1al activit)' queslions that were 
also based on hehavior in tne paSt 30 days, Funher. the 
typology provlde~ J,n analyticaL trame'WorJ: that acknQwl
edges lhe predominance of the use of cocaine aod heroin in 
multiple fonns in this population and pro..-i4es a heuristic 
approach for analYSIS. 

An examination of ihe data revealed that, within 
multiple use pallem:'t. a prim,uy drug could be identified for 
most respondenlS by using a midrange cutoff {IS days, or 
lhe equivalent of drug UH1 at least every other day during a 
30.day period}, If a drug was used at leMt 15 of ,he last 30 

RESULTS 

d'lYs, it W'lS classified as primar\' Som-. d ." •. ' "" ,espcn ems us"", ~ 
more than one drug a~ least 15 of Ihe bSi 30 days, and these . 

. rel>pondents wer,e assIgned to a single primary drug 
category accofdU18 to a hierarchy of· I) h . 21 .. . eroln: cOl;ame"
3) speedball; and 4) crack, ' 

For instance. ii respondent who used both hero'in and 
~rack ,alle~st 15.~( ,he last 30 days was assigned to the 

herOin pnmary clIlegory: a respondent who used ' 
!opeedbaU. and crack at least 15 of lhe last 30 day!; ~rune. 
assigned to lhe "cocaine prim:u:;-'" category. Th~ hierarchy 
:e:'uces InC .effect uf the pcr~i\'e use of crack in character~ 
mng olher Important pauetns of drug use 1 Respondents 
who had used only crack more than 15 of (he last 30 days 
(no powdered cocaine, neroin, or speedball u~) wefe 
classified as "crack only" users. If no drug was used in 15 
days- or more, the re5pondent was clas:.iflcd as a "less 
frequent:' user. 

Following elaboraflon of drug use paW,:ms, resul;!; are 

presented rOt drug expendilures, drug lfade activilJes. drug 

acquiSition, and income sources. Muilivariate analyses 

were perfonned to examine characteristics of lho'ie who 

engaged in each of three noncash methods of dmg acqui~i. 


lIOn {drug seUin,gldealing.lrading sex for drugs, and lIading 

g(i(.')(js for drugs), as: well as those who reported illegal 

income from three specific sources (commercial sex, • 

pcopeny crime. and drug sale-related crime). Analysc$ 

induded linear multiple regression. logistic regression. and 

discriminlin, IInalysis. 


Drug Use Psltem$ Flgu,. 1. COnlumpdon Patteme 
Heroin 81M cocaine Use In the Past 30 OaysThe final sample 'Was (;omposed of 1,154 

drug users from the to sites, The sample 
inclu;'!ed 63 pe~en{ male respondents. The 
race/ethnidty distnbution was 64 percent 
African American, 14 percent Puerto Rican, 9 
percent white, 8 pen-ent MexicanlMexican 
American. and 4 percent other, The median 
age of respondents was 36 years of age. 
O"e~a!l. 1L pen:ent of the sample had been in 
jail and 53 percent had been 10 drug treatment, 
Forty-one percent of the respondents reponed 
being employe;,! in the past 30 days, . 

Figure I shows the drug use paueens of 
the past 30 days for Ihe tolal sample. Crack 
use was 'Widespread throughOut the sample: .~ 

~""""" more than 78 percent of Ihe respondents ...-.J 

_,,~p_o_n_'_d_U_'_i"8~'_'_'C~k_i_n_t_h'~P_~_t_l_O_d_a~y_'._______L========================='="=========================' ~ 
5 Thi~ me!'1l.'1:"Y "'il~ llT.p:.md b!:<;illI~<; of lbe "illll p!'('''OIknce Ul(;raCI ij$t lCfOU allllu( ,roup' lbal would have n:lul!ed in it predominance of cr.Kk 

pnmilfY Uli(ri if t;fKl /lid been mo ..td lip inlhr: hif:=t;hy. A ,e(X)ndilfY abjutive of tilt h.itnt(h~ ..-u 10 Ci\(gOrilC $~edba.u lI,en;\'l eitber bemin 
primilfY or (~n<; prim:uy dltJ \I~('f'i_ '"'lien: fripondrnu' IT.4ltlpk l\lt'!"m tit drull; lise ttUde thu appropri.l~. 
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, Figure 2. Tarst. &ampla by Orug UM PeR..". 
Orug UA in the Put 30 De.,... 

HmIIn!W;1k1nIrjtK1SOfl """'u_DrugUMni 
(Cr.cll $mall.,.)

"'"(1'1..&1.7) ~'" 
(N_.san 

ORUQSUSEO 
INTH! PAST 

30 OAYi " 

Cfkk. OC<.aN "'" CI'&:k."-rQin "'" 0'lK:k. ~'n•. nel';lir>. ~ "'" G.xa<tIt, tlelQlO. ~ "'" ...troin Of\/>; "'" 
CrlllC~. COC*I1t, htIOO> 

CO(;I~ onty '" 

H.I¢I!I.~D '" 

CO(;I~, n.n:;in .." 

$pM(t)I1! onl~ " ,,.OI1'lr C'OmtliMtO/l' 

i

• Given the extens.ivt use of crack cocaine, results are 
pre~nted separately for crack ~ocaine and powdered 
cocame, Results arc also presented for heroin and 
speedball. Over half of the respondents in tbe nmple 
reported using more than one of these dislinct drug forms in 
Ihe !ast 30 days, However, a significant number of crack 
users reported no use of powdered cocaine. heroin, or 
speedball. 

Figu,.. 1 further elUCIdates the ·use 
patterns for the target wruples- of 
mjecting drug users and crack cocaine 
smokers. Over half of lbe IOUs in the 
sample used cr3C'k in the past JOdays. 
The most common use paltems among 
IOUs were cocaine along with crack use 
(17 pe~nt) and injection of heroin 
along with crack use (16 percent), 
EJe"'cn percenl used heroin only, 5 
percem used powdered cocaine only. and 
3 percent u.sed speedball only, For 76 
percent of the crack. sample. crack was 
tbe only OM of the four drugs used. The 
combination of highest frequency in the 
crack: sample was of crack and pow
dered (noninjccted) cocaine (14 perctm), 

The sample was then distributed into 
the typology groups described earlier. , 	 . 
The crack only and crack priflW'Y groups 

Cru~only "'" CfI(k, coe.tI(\t 

eric\<, hft(Oll 

eriC;', couint, '*0,", ~n"""'-
t 	 Ptt<_I.. I...... ' • ...,d '" tf)t _W:Il",li". ,,,,,,k, ~«l!.I'W. 

""",,,•• _~¢l>.lit 1IM111t ~<lI rII\I!nll, ..,I.".. CI«fIlI''" 
."'~....... '" <II. Uul_ filll<1lU ~ ".,.011) ."'h•.,~ """ 
1t... 1llilI» 10,) ",,,n", f"'t"'~ "' ..... P'>\1.lmon _ 

1 	 Th.,...p ,~( iU", 'lpet;lUlr "1:/"..11" "",1'Ytd l<ll a.t ",)«,...:1 

'~"""UO" WI-.<",,~ .011 w ....... "'... "1fIUNI<-_ <II.......r 
""""hf""~lmH""'~O"rnt:lu.J ..,..Wt.' • 

lat:lle 1. i)tmognJPhJc Profile 0' 1')'poI0sy Group. 
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drug almos\ always indutied crack in addition to other 
substances. 

Tab" J pn:senulhe demograpmc profile of the 
typology groups_ Women were more Hkely to be in the 
cracle only group than in the crack primary group or in the 
other drug groups. Crack primary ;md crack onlY userS in 
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logcli1er compo~d 39 percent Qf 
Ihe sample. Nine percent of thc 
respondents in !he sample wert 
primarily cocaine users, 17 pen:en! 
primarily hfcoin. and .5 Percent 
primarily ~peetlball, Twenty 
percent were classified as Jess 
f~quenl u~er5 becaus,( (Cit any 
drug used, their use wa~ less tn:m 
15 of the l.l$\ JO days. 

It is imporlant {o nme tntH in 
each typology group except lhc 
cf3ck cnly c.uegor}'. (he majomy 
of rupondems used two or more 
of the four typOJog), drugs, In 
faci. except tor crack U~C. radler 
small percentages (if respondenls 
in tach group reponed using: only 
a single drug; r\jf instance, in the 
cocaine primary group, only 13 
pereenl reponed using only 
cocaine in the past 30 days, and 
only 19 percenl of respondents 
d4Ssifled as heroin primary 
reported using only heroin . 
Repons of use of more th:ln one 

7 
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this sample were more likely {Q be African American_ In longest ~soc.ialion with their primary drug-59 percent of e'
addilion, crack only users were the yoongc51 group. Wilh a the heroUl pnmary users had been using heroin for more . 
median age of 33 yC<U's and 82 percent under lbc nge of 40, 1han 10 year:, Not Surprisingly, large percentages of 
The heroin primary group was the oldeSt group, with a resfX'nde~ts m the speedball primary group repclIled 
me\,li;ln age of 39 years and 49 percem over lhe age of 40. long!>!andlflg use of both heroin and cocaine. 

Percentages for previous drug m::ument varied by Respondents in the crack only group and crack primarv 
t}ipology group_ Respondents in (he crad: only StOOp were gr:oup reported signi.iieanUy different klflg-tenn e\pcrieoCtl
the least likely vr the primary drug groops 10 have been in wnh powdered cocaine and heroin, Forty percent of 
drug treatment; [hey were no more likely 1han the less respondents in ~e crack only group .reported never using 
frequent users to have been in drug treatment. Those in 'he powdered e;:x:ame, <lnd 78 percent reported never using 
heroin primary group were the most likely to ha'ic been in heroin. Among :espondenu in the crack primary group. 
drug treatment. Percentages also varied for having ever only 2 percent had never used powdered cocaine in their 
been in jail, Wilh the highest percenlages for the heroin lives, and 40 percent reported they had never U$ed herom, 
primary and speedball primary groups. These pauems These differences e7;ist despite' the fact that tbe two groups 
l1ppear 10 re£1ect differences in age and lenglh of drug-using displayed similar crack use histories. with median years of 
careen among (he I)'polngy groups. 

Primary drugs were used very frequently; Ihe 
use of other drugs was infrequent, with the e~cep-
tion that crac~ primary lIsers reported frequent use 
of powdered cocaine, For instance. among those 
respondents classified as crack primary. 7t percent 
reported using powdered cocaine berw«n 1and 14 
days of the past 30 days, and 38 percent reported 
simil4f levels of heroin use, Similarly. among 
cocaine primary respondents, 43 percent reported 
frequent use of crack (IS or mot'1!l days of the pasl 
)0), Within each group. the primary drug had been 
used alleast an average of 23 days per month (the 
averages were 26 days of crack use for crack 
primary users. 26 daY5 of heroin use for heroin 
primary users, 23 days of cocaine use for cocaine 
primary users, llnd 24 days of speedball use for the 
speedball primary group), Analyses were replicated 
using the leveJ of lise of each drug iMtead of the 
typology, Findings from these analyses gave 
evidence of the general \,talidity of the typology, ~ 

'The drug use typology represents differences 
among t¢~p(mdents'!n their lise of drugs in the past 
30 days. An examina\jon ofche long.term use 
pallerns is prest:nled in labl~ 2, Rt::rults reveal that 
respondents in the heroin primary group reported the 

crack \l5e of 6 and 7 years, respectiv~(y. 

Tab.2. Drug UN Hlttory of Typology Grollp. 
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5 	 OVtrail ~'Ul!1 indic;lU; tlW the Iypalo,y lias .;otlliiklllble !a(~ •.o.Ildll1 baud ull"l'I tilt frequency of drill lilt', Uu (lUIuent clln$umpliOlt ibo:twrcn I 
MId 14 d~~I;1\ tile 1l~1 JQ ;a)'~l \11';)5 reponed by ttnAll ~rtcntqn of fUpullOttilS in a.;;b t:a/qOQ'. The til'lll':' (;aa:cplwn Ulllli$ •• lilt h'llh puunl
ugo: of n:lpond;:nlsin the <tat\: primary Cllt,ory wlx> reponed lhe ..se o( powikn:d ,o.:aiae_ "Tbe~ en: at leullh¥e:c panicle nml(lnl for Ih;1 
(lu1X~iQft ben"'ecn freQ\l('nl coca.ne 1J~ and (reqtrtnf cnu:k ~e, Fim, ,jn;;e the eff~m of $lT)Qkiltg, $t'>Mln,. or inJec!inl «I<alnt IIIC $Qm.:....ha/ 
11mll~ in ,),pc:, if nOC dCin:e.usen 1M)' freqllCIUly $1Iiilen back and fOl'th between thes.( rollle~ of admlo!Sll1!;1ion. Second. wIlKes for obl31mo, 
powtJered ;;«;tir.t mil)' be lhe same At or lWtrtap ""lln 1000ttti for crack cocaine, makilll bolh formt rudily available 10 r.Uefl of ta.:h. Finally, "sen 
of cn\¢~ cocilinc IMY themselw:s be I:IYulvtd in pr!Xeulng powdered. cO'a1ae il\W rrx:l form o.nd. thill, have il/,;ceu 10 bolh fmm$. 

An u.ami~lion of ,he ~ of fI'IIU'lj\lllo,;&. other upme" AAd ~phaanunc! WIIS pcrfOITn!!U 10 eurnillC tilt potiibilily of misc!auifica1Wft wilhin lhedrug • 
;}polog~ due 10 1lt:t".1I1$C of dru&$ Othe! than cocaine Of l'IerQ1n. Rl:io!1:5 revuJed th.al fI'IIU'lj_ o~" relariV1!l), conlinenl ;woSI til gnruPt" "",Ih Its~ tban 
10 pe!'tCnL of Ihe umplt O'ocn;lL Iepo"lng heavy we nf mllt1jlUlllI {IS (II' WI\Ifl!O da~J u$oCd;n the p;w30 d,\y1) Very lew n:spcntknh repotttd hellY) 1.I.\l! IIf 
Other opiall:~ or ~phewnior:s: the only oc ...~ofhtll~y U~ Wa\ reponed by !\w!lft pnmaty li!!jlCndclll.l. of whom 10 poI!recn! li!jlCned <.1lOlI\g opia-~s :5 
or !non: jJy~ 3J'\d I) r>C'r~1I'1'l1 reporud US-ing ampl'le'~ 15 III: more ~Ii)'!. in the pml 30 day!. Tl\eK ruull.l ase COMi~l~ widl study ebglMI1J .::rilcrillof 
Jl:lhe Cl'lKk Dr inj¢~don dnlS lISC lI!KI funher IUpport the: fau vilOi~ity of the druS Il.WIIJpoIogy tl'ia.t fi,l!;~ Oft forms of coc.:U.ne lI!KIl'Ieroln liSt. ' 
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• While some f!!!>pontknts in tbe COCaine 
primary group (eported longstanding use oC crack 
and/or heroin. many mUfe appeared to have only 
recently begun using these drugs. Compared 
with a median to Y.;!3.t$ of cocaine U>.e, west 
respondents reported mednuu of 3 years of crack 
use and 1,$ years of heroin use. Twenty-six 
percent reported having never used crack, and 34 
percenl repQrted having never used herbin, 

Some respond!mlS ci:lssiiie.:fas less frequem 
U5ers on the basis of (heir drug use in the past 30 
days reponed drug use hlstories 01 many years. 
More lhan 23 percent had used cruck for at leasl 
6 yean; or longer, 33 percent had used c()Cmne for 
6 years or longer. And 26 percent had used heroin 
fOf 6 years or longer. 

Orog Expenditures 

Expenditures for drugs in the paSt 30 days in 
(his sample varied from zero (for tho~e obtaining 
drugs solely by barler acquisilions Of for free) 10 
$12,000. Overall. more than Iwo-lhirds of the 
sample teported spending mOre than $200 in the past month 
fot drugs. more than one·lrurd of the sample reported 
:.pending more than S500, and alftID5t one·lifth or ,be 
sample spent more than $, (,000, 

Exarruning expenditures for drugs as.a proportion of 
total expenditures in the past 30 days, the median propor~ 
lion 0( total month expenditures speli! on dross was almost 

Te.b1.3. Drug Ezpondll.u... II, ~ogy Gtoup. .... 
i;flll:k c_ ,.... ...... -,....,"- ",....","'" ,,,,,"141) (~10111 !"""lIe) (~-55) , 
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Drug E:l~ndltur•• by Day. of Primary Drug UaeFIgure 3. 
Drug U~ In the Pasl30 Daya (N=1 ,023), 
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two-thirds of all expenditures. MOSI res;xmdentS $pen! .n 
leas! half of Iheir monlhly outlay On drugs, and for <llmOsl 
40 pereenl of the sample, Ihree-quaners of their month·s 
e:tpenditures were for drugs. For 8 percent of the s.ample, 
the only expenditures reported for the past 30 days were for 
drugs, 
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Figllu 3 displays the relatlonship 
. of drug expenditures 10 the number of 

days of primary drug use.1 ClearlY, as 
!.he frequency of primary drug use 
increases. the amount of expenditures 
for drugs in the past 30 days. increases in 
this sample, Overall. men were likely 10 
spend more than women on drugs. 
particularly those at higher drug use 
levels. 

TabU 3 summarius the e.~pendi. 

tures fordrogs for the typology groups. 
The htm!n primary group reponed the 
~itthest monthly ex.penditure for drugs. 
As expected, the lowest reported 
expenditure fordrogs was in the less 
frequent user group. While differences 
across $!Oups exist, Si ven the skewed 
nature of the data, it is important to 
st!"(!ss the relalive consistency across all 
user groups of large expenditures for 
drugs in the !~montb period. 

1 	 I'oc=n !nai"idual. l\ Im"nuft:' of daYl of primlll)' drog ute "'U coml'lIlc(L For example. for heroll'1 pl'imal)'lIt=rt. the daYI of hcroil'l >.Ut ;1'1 thc I'lUt 
10 days were \I,ed.JJ'ld for ~~J.ine primuy UK£1. Ihe d~yl of ~ocai."lC !ae in the patl 30 dayt weft:' Uled, For 1m: ~u Crequent UKrt. 1m: number of 
d;}~ 11$;08 Itlc m<»t fft:'qllenl drug ....1lJ ~ for compul'q da~t ef primary llru, UK, ThiJ m<:IUUft:' WIlJ uKd If! tllbteqll~nl mulil"VlIlIe llN!)'m !O 

examine lhe reLuHlMhip of inlel\silr of primar) drulr 11ft 10 ou:«::nm;c meuureJ. 
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Flgu,. 4. DNg Acqul.Ulon p,ttarnl 

Past 7 Da~.s 

c.r, __ ,.",~~,~ 

CMh.ltM,_". 

Although responrlenl$ reponed spending significant 

sums of money fordrugs, m:lny respond~'m(s had obtruned 

drug~ in ways other than cash acquisitions in tile pan 7 


,days. Fipn <I elaborates the drug acquisition pAttern, of 
the respondents in !.he past 7 days. O~'eral!. 45 percent 
indicated that they had paid cash only and 49 percent had 
used cash in some combination with another medium of 
exchange. Only 7 percent of me sample reported no cash 
acquisitions of drugs in the past week; these respondents 
relied solely on getLing drugs fot fu:e, trading sex. or 
(lccessing drugs by selling drugs, Notably. 41 percent of the 
sample indicated acquisition combinations that included 
obtaining drugs for free Fifteen peret::l1I of the respondents 
reponed combinations lhal included selling drugs while 
keeping what they needed; 16 pen::ent had lraded/fenced 
goods to get drugs, Eight percent had received 

Overall, 32 percent of respondents reponed • 
being uwol\led in Jny drug-related nctivi{ie.s in .'1, 
Ihe past 30 days The mOS1 (ommon m:tivj(V 
reponed was selling drug~ to a Iloodealer {2-2 
percenll, followed by linding buyers (16 
percent), sleering (10 percent), and bolding 
mOlley or drugs (10 percent). Eigh'r percent of 
lhe san:ptf; indica(~d being in\loh'ed in cuning, 
pac~agJng, or~oo~ng drugs. II per;.:em reponed 
selh~g or renllng Plpe$lworks!rigs, and Ypercent 
pro~'jdrd other dru!j. users ""'(til a place 10 uS(! . 
drugs. 

Comparing the typology groups, !he crack 
primary users werc the most likely to rcpon 
Involvement in drugwrel:lted activiltes. Rc!a. 
~i\'ely high percentages or (he crack primary 
group were involved in tlndinlJ; buyers fOf drug 
dealers (25 percent). cuning, packaging, or 

cooking drugs (lJ percent). or selling/renting parapher:1alia 
(14 percent). Respondents in the heroin primary group 
were lhe mOi! likely.to have sold to street dealers. 

Drug Acquisirion 

TIle majonly of respondents (72 percent) indic;lled th:u 
drugs were easy 10 obtain in the past )0 d~ys, Of the 28 
percent who indicated any diffi;;ulty in obtaining drug3, the 
most common reasons included h:lving no money (59 
percem), difficulty in finding a source (27 percent), supply .'shrinkage (2.5 percent), and increased poli;;ing (18 pen:ent), 
Some respondents indicated an increlW'.: in drug users in tne 
area (8 percem) or Ihe increased om of drugs (4 percent) tI5 

reasons for difficulty. Women wefe sllgntly more Likely 
than men 10 indicate lna\ they had encolJlliered difficully in 

drugs for distributing drugs. Two percent 
reponed that they had stolen drugs. 

Comparing respondents by typology 
group, respondents in the cfack only al'ld erack 
primary groups were more like!)" than other 
respondents to indicate trading sex fordrogs, 
These respondents ~re also more likely to 
repon receiving dmgs for free or obwning 
drugs as a result of making (processing:) or 
diSlributins: drugs. Thi$ is consistent \,\11th 
tbese respondents' accesslO markets for bOlh 
poWdered and cfad: cocatne, 

DNg Tracts 
For many respondents, the acqul$ition of 

drugs was facilitated by their direct invol\lement 
in ~arious aspects of the drus: trade. such as lhe 
preparation of drugs Corsale. the aero$.! sale and 
distribution of drugs, and other drug matket 

~ti~itlcs. These resuh.s are presefllcd in toblt 4. 

Table 4. Drug 801......_ 
Past 30 D.ys 
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ohl::lining url.lg'i. Thiny-ono perccOl of Income Amounta'·ur· Figure 5.
the women and 26 percent of the men Past 30 Oays (N..1.1S4) i 
JOuicated any dlfliculty in obtllining ,---~lo 

drugs in the past 30 days, ,• I ' 
' 
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Since having no money W(1S 


reponed so often as the pnn.:ipnl 

ob51acle 10 urug <lC(jubition, a series of 

delailed ml.lJlivariale an<llyses w:u 

conducted IQ determine the factoni 

(lSsocialed wllh three non<:<l$h drug 

acql.ljsltion beh<lviors: drug selling! 

deaJing.lJ1ldlnS '>ell (or dross. ;md 

trading goods for drugs. Respondents 

were asked whether they had ensaged 

in aoy of (tiese activities in the l;lSt 30 

duys as a means to obtain drugs. 

Overatl, 18 pertent of the sample had 

engaged in drug ~lIingJdealing, ~ 


pertent had (faded sex for drugs. and 6 

pertent had (faded goods (or drugs. 


• 
Linear multiple regression. 

logiil!c regress(on, and discriminant 
analyses- consistently yielded se\<erlll 
flndings,1 Fmn. res-pondt'nls woo 
found drugs difficult 10 obt:lin in the 
last 30 clays were more likely than 
others to- report buYing engaged in 
selling/dealing drugs or in trading goods In order \0 obl.ain 
drugs for them"eh'es ( ...... hich is consistent wilh Ihe finding 
that a lack of cash was the mo-si Frequently ciled obSlacle 10 

acquiring drugs). Second. respondents with tU,gher le..els of 
drug use were more likely than others to report engaging in 
drug selling/dealing. Third. respondenu. in lhc crack onLy 
.md crack primary categories were mo-re Likely than others 
10 repo" trading sex for drugs. 

Inccma and Criminal Activities 

In this sample, income was deri .... ed from :l. variety of 
sources. Most res-pondents- had some legalsOU-It:es of . 
incQme (SS percent). Half of (he respondents (52 percent) 
rcported having 70me illegal income. FonY-5ix pertenl of 
the sample derived income fr.om legal sources .only (n the 
past 30 Jays: 42 percent reponed both legal and illegal 
:sources. Te'n peocent of the sample indlc.u!ed that all of 
their past month's income was derived from iIIesai sources, 
Two percent of the sample indicalcd tbat Ihey had n.-o 
income In the 'past 30 days. ' 

• 
. Resull.$ for lMcome amounts arc pre.scnted in figun 5 

and income sources in lilbl~ j (page t2). Of those reponing 
legal income (N::::: 1.020). the most common sourtes reponed 

g 

induded public assistanCe (47 percent). work-related 
i!'.come (46 percenl), an.d family/friends (38 percent). Of 
those reponing iIlegallncome sources (N:::::600), the most 
common sources included drugwrelated income· {42 percenti 
and propeny crime income (30 percenO. The most com· 
roon sources of property crime income mduded shoplifting 
and panhandLing. 

LegaL sources were cO'mmon to all groups and highest 
for less frequent usen: Illegal income ...... as mO$! evident 
among crack primary and cocaine primary users. Drug 
trade was relutive!y cOn"istent across typology groups, 
Cocaine primary users were most likely (0' repon property 
crime income. Very few respondents reponed engaging in 
vioLent crime. Slightly more than 4 percent ofspeedball 
users reported iocome from violent crime; no other category 
of user, exceeded this percentage. None of the less 
frequent drug users reponed such income. Total median 
income for the ~ple was $630 in the past 30 days. wilh 
Ihe bulk derived from legal sources. Highest median total 
income was reponed by respondents in the heroin primary. 
crack primary, and cocaine primary groups: These three 
groups also reported the highest median illegal income. 

M"OJ:ftll¢,,¢1s of aJlIIYSCt wett !:Ol\dU(led to uammc n:!Xlilmibipi bascd oa fttqllcncy of drua \Ue W on lypaloJ!Y gro(lp auignrnet:.t ill orotf!O 
da\x:lfilu: «')Mi'teCil mll!(h:u,,;w: fmdings Rnl.llh reported wen ccMi~«:!\t IIS;ttt mllltiple ~;d}tieill It':A."Iique1. 
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Table 5. Inc~m. Source. by Typology Group 
Past 30 Oays 
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compared with 23 percenl of Ihe 
women. Women were somewhat more t
Ekely than men tu report recei ving 
financial aid from a spouse {IT family. 
Differences between ml!n and women 
occurred U~ Ihc soutces of illegal 
mceme as well. Women were much 
more likely than men to repert deri:l:ing 
income frem commercial ;,tlC Men 
were mere likely to repon a varielY of 
iLJc·gal income SOurces, such as involve
ment in the drug trade, numbers 
running••hoplifting. moter ..ehicle 
theft. and buying or receiving stolen 
goods, 

Unear mLihiple regression. logistic 
regression. and discrimi rwnt analyses 
were used 10 identify other factors 
associated with receiving income ffom 
drug sale-,fe!<lted activities. from 
commercial ~JI;, or from property 
crimes, Resuhs across analYlical 
methods were consistent in showing 
several findings. Fit'$L fcr e<lCh of the 
three. the likelihood of megal income 
was greatest amcng respondents with 
higber levels of dIVg U1ie, S~ond,. f 
respondents who reported that drugs 
were difficult to obtain were more likely 
than others 10 report illegnllncome from 
drug dealing/selling, commercial sex, or 
property crimes. Third. respondents m 
Ine cocaine primary category were more 
likely tban others to report illegal 
income from property ctimes or drug 

Men and women were very similar in terms ofperceru- selling/dealing, Fourth, women were as likely as men 10 
ages reponing lega! income, illegal income. or a combiru- repcI1 illegal income. although lhey were more likely than 
tion of legal and illegal income. However, more tban naif men 10 be involved in commercial sex.' Finally. respondents 
of the men had legal income derived from emplo)'menl. in the crack primary calegory were more likely than ochers 

10 report deriving illegal income from commercial se;(. 

LIMITATIONS AND DATA INTERPRETATION 
...~ 

Several factors potentially diminisb the generalizabiHlY The preponderance of males (63 percent) and African 
of tbese findings. The sample. altbough gcograptucalJy Americans {64 percent) in tbe sample does not imply 
divene, may not be representalive oftne m\liona\ popula- corresponding disuibutiQns in cbe population of oue-of
tion of drug users nor of the 10 geographic areas from freatmenl drug u5t~. 
wbich the sample was taken, since tbe universe of charuc· 

Nevertheless. tbese data prov'ide some basi!> ferteristics' of chronic drug users and the dislribmion of tbe:.!!: 
generalizntlons regarding perceived relationships between charaCleri51ics art: unknown, The a"'ailabilit)' and accessi· 
demograpbic Characteristics and patterns of drug use orbililY of respondents recruited ~itbin tbe sampling frame at 
otber illegal activity. For instance, this sample ~ug8estseacb sile have been affected by seasonal factors and Qlher 
se'ieral brond tendencies in drug lise parU'ms amongfactors related to largeted sampling designs. This has 
chronic injecting drug users or crack users according IeImportant implicalions for bow Ihe data can be interprtted. 
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•
gender or r;lce·, wOOlen are mote likely to be in tne crock 
onlY group than in Ihe crack primary gr()IJp; it is reasonable 
10 conclude !h.lt chronic drug use among women differs 
from chronic drug IJse among men in thai il mote frequenlly 
deveklP5 Mound crf17k exclusive ofother drugs (lAd 
e~dusive of cocaine tn Other fonns); African Americans arc 
more likely [0 be in \be crack only. ernek primary. or 
infrequent user groups; .and Puerto Ricans are more litely 
10 be in tbe cocaine primary or speedball groups. However. 
evcn these simple assertion~ mllSl be made cautiously In (he 
conte;<.t of a nonprobabililY sampling design. To;i signifi
cant degree. the limited genernlilabillty of these findings is 
offset by the advantages of incorporadng a rapid r«ponse 
design wllhin the structure of an existing educali<m and 
inlervenuon anessment projecc 

Issues related 10 self·selection and nonresponse should 
also be acknowledged. It !slikely Ihat there IS some impact 
of refused re~PQnses but liS Ulcnt cannol be fully ascer· 
tained, The reliability of stlf~repot1ed data IS dependent on 
the accuracy of the respondent's recall as well M lhe tappon 
established with the respondent by the inteiviewer, The osk 
entailed in disclosin@ recent illegal activilY (such as 
property or violent crimes) makes it likely lhal at least some 

CONCLUSIONS• This ~tudy provides an opponunitj' to examine Ihe 
undersrudied, hidden population of noninstiluuonalized, 
out-of-treatment. ch.ronic drug users. Dala .;;olJecled from 
10 cities across the Uni.ted Slates provide a broad-based 
cbaracterization of relevant behaviors amOng these drug 
users. White the dala do nOI provide the opponunity for 
estimating prevalencl! outside of lhe specific population 
from which subjects were recruited, several condusions can 
be drawn that have policy implkalions. 

Results indicate that the majority o'ithis sample can be· 
identified as chronic, heavy drug ulierS with long-temt usc 
patterns. Even though more than half of the respondents 
bad been in drug treatment, the majority o{rcspondents 
continued to use coc:tine and heroin in high frequency. The 
us.e of (he primary drug was very frequent in the 304ay 
period siudled, with the average n:spondem using the 
primary drug at lelUt 23 days. 

• 
Although there was considerable variation in the use of 

primary drugs (powdered eucaine, heroin. speedball. crack), 
the use of cocaine. fMJ"ticularly in the (omt of crack. was 
pervMive in the aggregated sample across all primary drug 
u~r groups., Even within the targeted population of 
inyecting drug users, crack use was reponed by 58 perCent 
of the mus, [n addition, multiple forms of heroin and 
cocaine use were common to all user groups and multiple 
toons of use almost always involved the use of crack. 

respondents undern:p<Jned these activities. In this regard, 
these da1a suffer the same limilalions that affect (he broad 
ba5e of surveys of criminal acti vities. 

Finally, it ~hould be n\?led that respondents from some 
siteS are unevenly distributed across the typology catego
ries, For e)tample, the speedball primary group conlains 
disproponion'.o.tely mOte respondents from Puerto Rico and 
Long Beach, which results in a greater number of Hispartics 
ofPueno Ric.o.n origin in this category, Sjmi!~!y, mOfe 
than one-third of the re.~pondents in the crack only group 
are from Miami. and more than one-third of the respondents 
in the cocaine primary group are from New Orleans. Other 
sites are proponionalc:ly well distributed across Iypology 
categ(ifies. 

Results described in this report provide a detailed 
ChatilCter1z:aliQn of the patterns of drug use. drug procure· 
ment, and related illegal activities of chronic, out,of
treatment. noninstitutionailzed drug users. While the dllt.o. 
do not provide a basis for inferences to orher types ()( drug 
users or drug usen: in general. they .;;onstilU!e an important 
piece in underslanding the .;;onlle.;;!i.ons ~tween drug use 
and Qther illegal activities. 

There was an all-encompassing economic impact of 
drug use on IDe lives of mosl of the users in this study. 
OeM!Y, drug USC: was lhe dominant economic n:alit)' fot 
these individuals, The median amount of mOnty spenl on 
drugs in the sample represenl5 more man two-Ihirds of Ihe 
lilla! dollars spent by the typical respondent. Those who 
reponed more than 25 da~..s of primary drUg use reported 
spendmg, on average, more' than $724 in the past,10 days 
for drugs. 1111:15, it is clear that the queS(!O find money to 
pay for drugs was a pervasive {actor in the bves oC {he~ 
users. 

The majori~y of respondenu reponed that drugs were 
easily ~quired when cash was av11ilable, While 1be use of 
CMh or cash in combinalion with other means were most 
common, other acquisilion foons reported included 
oblaining drugs for free. trading sex for drugs, and semns 
drugs to acquire drugs for pef$onaI use, During limes of 
drug acquisition hardship. most respondents indicated a 
lack of cash as the primary reason ralh¢r than a lack of 
avrulabiJiIY of drugs. . 

More than balf of Ih<:! respondents in (his sample had,
turned to income-generating illegal activities in the paS( 30 
day~. Of lhese individuals, 42 percent Wefe involved in: 
some fonn of drug·relaled activity, witb much of tbis 
activily directly involved in selling or in directing persons 
to sellers,. Thus. in the ,";o·day period studied, the street 
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drug industry pro\"ided signilicam employment a'li~ities terms of (he frequency of injection. Also, men and women . 
for thest users. ",:ere equally likely to repon having been in drug treatment. • 

FI.na!,ly. rhe ?\:era,1J likelihood of reponing income.generatingThese data reveal several significant differences 
::f1mlnal actl\'lt)' IfI the pasl30 days was the s.lme for men and

be!ween male and female chronic drug users. On a~'erage, WQmen, 
:he women m tlti5 sample were younger thnn the men. 
They were also more likely thiln men 10 be in the crack only The re$lJlt.~ of Ihis stUdy support pre"jous findings 
or the less frequent user calegories. In ~erms of income :epon.e~ by Reuter e( al. ( 1990} thaI many drug U)efS engage 
:m,un;es, women were mote likely than men to report legal ~n legltunate e~np:oymen( while engaglflg in drug-rela:ed 
fman;;;lal suppOrt other thnn wages, such as public ass!s tnco~ aC:I'.·Il~es,. Infrequent userS in tbis samp,e were the 
lance or suppon from family. Women reported deriving most hkely to IndICate ~urces of legal income. Results also 
more illegal income ,hiln men from commercial itX, suPPOrt previous work by Hunl e. al. (198-1 and 1986). who 
Women reported spending less than men on drugs, bOth in h,n'c reponed on the relationship of escalating cocaine use 
terms or number of dollars and in lert'l\£ oflhe proportion of with increased property crimes. In Ihis sample. cocaine 
their total expenditures. Finally. v.'Ol1len in the sample were primary users v.ere the mOSI aClive in property crimes, 
less likely Ihan men 10 ba'Ve ever been in jail. Further. similarities found in this studv between men and 

women in terms of the likelihood of r;poning illegal income
Wbile Ihe data reveallhese differences betWeen men 

are c_on~isten1 with those reponed by Hser e1 al. (1990).
and women in the sample. they also show :severalliimiJari. 
tie~, Men and wQmen whQ injecled drugs were similar in 

IMPLICATIONS 
---~-----------...-

The Office of National Drug Control Policy recemly increased focus or allelujon on demand reduction.· Even 
staled in an interim report on Breaking the Cycle of Dn.g when drug procurement is difficult-moslly due to a lack of 
Aouu that "the principal drug problem ioday lies with cash, not a scarcity of drugs~users either b.aner for drugs 
chronic drug use" (ONDCP 1993), Previous efforts bave or simply do without undl more cash j~ available, and tben 
focused anenuon on the casual or in.erminent user. Sr.rate immediately reSume old patterns of drug use, 
gies targeted to chronic drug users take on added impor~ 

A major effort at reducing drug demand should involve tance in light of the fact thaI drugs arc generally easy to 
drug treatment About a million persons are not receiving obtain. despite major commilments to supply reduction 
treatment because of a limiled number of treatment slo[s strategies. The da;a from this study indieMe that there is 
{ONDCP 1993). Of me participants who have entered the 

considerabl~ variation in the population of users class!fled 
Cooperative Asrcemem Program, S6 percent have prevl~as chronic. Attention must focus on the chronic users. on 
ous)y had drug treatment This may result in part from the'{hose whose drug~using behavior is an indicmion that 
fact lhru many treatment programs do not adequately progression to daily use of drugs is likely (those we referred 
address the issue of multiple drug use, which is an inherenl10 as "jess frequent users"). and on crack users who do not 
aspeCI ofchronic drug use:. The quality and accessibility ofrepon using alher drugs or injecting drugs, 
treatment mUSl be considered in planning rcsporu;i\"e 

Historically. drug use control efforts and policies have services for this populalien, Re,ear"h delltly needs 10 
been aimed at reducing bom the supply of and demand fOr continue to experiment with polentially effective treatment:,> 
drugs, Supply reduction programs-eradication of CTOps. for cocaine and crack use, Health services research on 
disruption of smuggling routes and distribution networks, demand, utilization, and cost-effectIveness of providing 
imerdicliol'l or seizure of drugs at U,S, borders and ware treatment is also necessary. . 
house/distribution cenlen, and strong law enforcement and 

ClearJy, there is a need for engaging and mainlaining: criminal Justice system resJXlnses asainst producers, 
chronic drug LI$trs in treatment. Treatment services most be:(mponers. distribuiors, and users-altempl to lower drug 
sensillve 10 culture- and gender-related concerns in recog~uS<! by making drugs more expensive Qr more difficult to 
niling the full scope of drug use causal factef'S as well asobtain. Demand reduction programs-including education 
the needs. including economic and social support circumabout Ihe consequences of ilHclt drug use-aim to lower 
stances, of clients. particularly women with children. thedrug use directly by changing the behavior of current and 
results of this study reveal that a significanl number Qfpotential drug users. While both types of effons are needed 
..... omen are involved in drug use, particularly the recemly

11"1 the comIcl ofdrug u~, this study shows that drugs are 
emergent crack cocaine: use. Reducing drug use: amonggencflllly easy to obtain. suggesting the need for an • 
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women should therefore bo: a major focus of expanded 
demand reduction mategies. Treatment services delivered 
in nontraditional sellings (e.g., mobile treatment services 
taken into the community j and nontraditional forms (e.g .. 
early intervention drug education, HIV transmission 
o:ducation. training in partner negotiation skills. and 
accessing health and social services) should be included as 
components of a total drug treatment program. In fact, the 
definition of treatment should be broadened to take into 
account less formal types of self-help services within the 
community. 

A significant number of persons involved in this study 
reported having been invol ved 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 imponam. Appropriately defined populations of 
drug-involved offenders should be referred to treatment for 
minimum lengths of stay to ensure treatment effectiveness. 
Again. indigenous community workers. either as pan of the 
trearment system or the general social service system, 
should be more available and visible to help in reinforcing 
behavior modification learned in treatmem settings. 
Resources should also be expanded to ensure the availabil
ity of publicly, supported treatment. 

Although demand reduction programs appear to be 
critically imponant to confronting drug problems today, the 
public health consequences, violence, crime. and HIV 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 activities, and continue to place themselves and 
others at high risk of acquiring and transmitting 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 "to create a 
situation thilt greatly reduces the risk that the addict harms 
himself or his envimnment" (van Ameijden et al. 1992). 

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

harm without eliminating or reducing drug use: for ex
ample, the reduction of multi person use of injection. . 
equipment substantially reduces the fISk .for HIV InlectlOn 
regardless of whether injection drug ~se IS re~uced. Harm 
reduction is an approach that emphaSIzes attainable short
lerm goals and multiple, complementary sOluti.on.s th~t 
operate simultaneously. Since ~he complete eltmlnall.on of 
illicit drug use is extremely unhkely, Ihe harm reduction 
approach provides a basis for designing i nnovati ve ap- . 
proaches for interventions with out-of-treatment drug users 
that are responsive 10 usage patterns and consequences of 

drug use. 

Of those respondents in this sample who recei\'ed HIV 
antibody testing. 12 percent were seropositi\'e. Drug 
prevention/education programs thai inform potemial ;).nd 
current users about the harmful consequences of illicit drug 
use should be an integral pan of responsive public health 
policies. NIDA Community Research Branch studies 
indicate that indigenous, community-based outreach 
workers. who may be recovering drug abusers. are effective 
agents for recruiting oUl-of-treatment active drug users into 
prevention and treatment programs. as well as being 
supportive agents to reinforce prevention and treatment 
practices, Of the 45,466 IDUs recruited into NIDA's 
National AIDS Demonstration Research (NADR) study. 
14.974 (32.9 percent) entered formallreatment or self-help 
programs during the 6 months after receiving interventions. 
(For a detailed review, see NationallnstitUie 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 syri nges from 44.6 percent to 21 .4 percent 
after receiving an AIDS prevenlion and education interven
tion. 

This study was possible because NIDA has supported 
development of a community-based research infrastructure 
that can readily respond to emerging drug-related issues, 
trends, and consequences and mobilize epidemiologists. 
elhnographers. and evaluation research personnel to 
monitor and assess problems of drug use and its conse
quences across the country. TheONDCP recognizes lhe 
importance of improving data collection and research 
effons to obtain the besl information for policymaking and 
monitoring policy. Community-based field stations. laking 
ad~'antage of Ihe existing research infrastructure. should be 
considered. 
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emplo)'mcm while engagifll in drut Inlffict.ing. 
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Executive 

Summary 


By most accounts, marijuana use peaked In the U.8. In 1979 and has 
declined steadily ever since. However, there are now some indlcations 
that this downward trend has slowed. and perhaps even reversed 
course. among certain 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 juntor htgh school. htgh school. and college students. 
In most large cities. higher percentages of arresl'ees are testing positive 
for marijuana. and data on drug-related emergency room visIts show 
more episodes where marijuana is involved. 

The posSibilIty that marijuana use is on the rise is worrisome, SInce 
martJuana Is by far the most widely used IlIlClt drug. sma!! percentage 
increases 1n use mean that large numbers of Americans have crossed 
the Hne from not breaking the drug laws to breaking them, And 
although marijuana is not as addictive or toxic as cocaine. Us use, espe« 
ctally when heavy. can lead to problems of cognitive. personal. and 
social functioning. Perhaps the more profound worry about increased 
marijuana consumption i~ what It might portend for the use of more 
dangerous drugs. 

One posslb1Uty is that marijuana use Is a barometer of pubUc attitudes 
about Illicit drug use. If more people are smoking marijuana. it could 
reflect increased acceptance of HHett drug ,use in generaL Or there 
could be a ~gateway" effect. Smoking marijuana-or seeIng others 
smoke marijUana-might make some lndi\1duals more disposed to use 
other drugs. 
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Executive Sum:::ary 

rs marijuana use IncreasIng? There is not much indication of an 

across-the-board rise in the number of users-in the 1993 Household 

Survey. the estjmated percentage of the population that smoked mari

juana in the past month was virtually 'unchanged' from 'the previous 

year. There is some evidence, however. of a rise in marijuana use 

among teenagers. The Household Survey reports increased use among 

those aged twelve to seventeen. and both the Monitoring the Future and 

PruDE surveys show increased use for every stude,nt age group polied, 


Among problem drug users-those whose drug consumption is con~ 


nected with criminal activity or severe health problems-indicators of 

marijuana smoklng are difficult to interpret. Data from- the Dnlg Use 

Forecasting Program (DUF) indIcates that in 1992, for the first time in 

years, the percentage of arrestees testing positive for marijuana use 

increased. But it is hard to draw any firm conclusions from this flnd~ 


ing. Are marijuana smokers, previously law-abiding apart from their 

drug use, now engaging in other climes? Are ctiminally active cocaine 

users switching to marijuana, or simply adding It to their drug menu? 


Marijuana-related emergency room episodes"as tabulated by the Drug 
Abuse Warning !IIetwork (DAWN). also rose In 1992. Here too. It Is dlffi· \ 
cult to know what the increase implies about marijuana use, When an I,
overdose involves marijuana and other drugs or alcohol-as the over

wht:lming majority of marijuana-related emergency room eplsodes do

rarely is mariJuana principally responsIble for the adverse reaction. 

Thus, the data could reflect a spread, tn marijuana 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 

becoming polydrug users. mixing martJuana With other Illlc!t drugs and 

with alcohol. 


To the extent that marijuana smo~tng has become more prevalent 

among certain groups, it is important to know why. Market supply ~on


ditlons do not appear to be responslble. When prices are adjusted 'for 

lnOation and recent increases in potency. marijuana'appears to be 

cheaper than it was a year or two ago. but only by a few percentage 

points, hardly enough to explain a shift in use pat!:erns. Availability 1s 

high; when sUl'leyed In 1993 by the Monitoring the Future program. 83 

percent of high school seniors said that marijuana was Hfajrly easy" or 

4 very easy" to obtain. But this figure Is actually within a percentage 

poult of the all-Ume low for the survey. 
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E>,eclllive S:!mmnfY 

A more likely cause of any upturn in marijuana smoklng-at least 
among teenagers-is a change in attitudes and fashions. Among high 

, school sen10,r5, there was, from 1980 to 1991, a steady increase in the 
fraction of students who considered smoking marijuana once.,occasion* 
ally, or regularly a "great risk.... In 1992, however. the trend reversed. A 
simHar pattern appears when high school senIors were asked whether 
they "disapproved~ of smoking marijuana once, occasionally. or regular
ly. Disapproval of occasional and regular use has declined since 1990, 
and disapproval of trying once has declined since 1992. 

It is important to note that the~ reported attltude changes preceded by 
one or two years the recent increase in self~reported use. It is alsp 
important to point out that interpretation of these results is compHcat
ed by the poss1biHty that strongly disapproved~ofbeha\'ior 1s more heav
ily underreported. if martjuaria 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 jn the number of ).1sers may 
overstate the change tn actual behavtor. 

Omtnollsly, teenage attitudes"about marijuana use have continued to 
move since then in the direction of greater acceptance, ThIs suggests 
that trends in marijuana consumption and supply deserve close atten
tion. On the consumptlon side. it will be important to s<:,e whether the 
indications of growing teenage use are confirmed by other surveys, and 
if Similar findings appear for other age groups. Even more important to 
watch for is evidence of any conne~t1on with other drug or alcohol use. 
In terms of supply. domestic·.marij"uana production, which seems to 
account for half or more of U.S. consumption on a potency-adjusted 
basis, is t1).e chief concern. When valued at retail prices, domestic pro
ducUon is probably worth $6 to $7 billion a year. 

lIa_______&.'____2_22_:z___.."",,,,lWo<"'·· '" ...."111'1' .• 
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Introduction 


By most accounts. marijuana use peaked In the U.S. in 1979 and has 
declined steadtly ever since. I. However. there are now some indications 
that this downward trend has slowed. and perhaps even reversed 
course. among certain sectors of the populatlon, The most recent 
National Household Survey on Drug Abuse (Household Survey) reports 
noUceable 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,cltles. higher percentages of arrestees are testing positive 
for marijuana. and data on drug~related emergency room visits show 
more eplsodes where marijuana 1s involved. 

The possibH1ty that marijuana use ts on the rise is worrisome. Stnce 
marUuana Is by far the most Widely used illicit drug, small percentage 
increases in use mean that large numbers of Americans have crossed 
the line from not breaking the drug laws to breaklng them, And 
aithough rnariJuana 1s not as addictive or toxic as cocaine, tts use, espe
clally when heavy, can obViously lead to problems of cognitive. personal, 
and socIal functionIng. Perhaps the more profound worry about 
Increased marijuana consumption is what It might portend for the use 
of more dangerous drugs, 

One possibility Is that marijuana use Is a barometer of public attitudes 
about ilUclt drug use. If more people ru:e smoJ.dng marijuana, It could 
reflect increased acceptance of tlUctt drug use tn general. Or there 
could be a ~gateway" effect. Smoking marijuana-or seeing others 
smoke marijuana-might make some individuaJs more disposed to use 
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Imtollt:ctioll 

other drugs. 
This report provides a summary and analysis of current eVidence of 
trends in marijuana consumption and supply, The report also derives 
an estimate of total U.S. marIjuana consumption and compares the 
estimate to others that have been produced. 

Footnote 

See. e.g., Herbert Kleber. ~Our Current Approach to Drug Abuse-Progress, 
Problems, Proposals," New England Joumal ojMed/Cine 330 {5 Feb, 1994J:361-365. 
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INDICATORS OF USE 

There are two basic SOUrces of Information on drug usc: sur.-eys and 
neld 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 superficial. Field research can provide more 
depth of understanding, for It Involves detailed study of attitudes and 
behaviors. with particular attention paid to social context and process~ 
es, { However. because field research 15 qualitative rather than quantt~ 
tatlve, and because Its llndlngs have been llltered through the lens of 
researchers, any concluSions must be considered suggesUve, 

A literature review fatled to reveal any Ileld research specifically 
addressing recent developments In marijuana use. This is unfortunate, 
because such research might provide a better understanding of the 
social and cultural factors motivatLng 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 technIque. The Household Survey. for example. casts a 
broad net and uses self-reportIng for collecting information. In con· 
trast. the Drug Use Forecasting Program (DUFI focuses on a narrow 
segment of the population (arrestees) and uses urine tests to supple·. . 
ment self*reports, 
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Self-Report Surveys 

The accuracy of selr~reported surveys depends on the honesty and 
memory of those questioned. Because marijuana use is megaL one can 
expect some number of untruthful responses.'2 It is tmportant to note. 
however. that if the level of deliberate and accidental rnisreporting is 
consistent from year to year. trends in survey dat!l may nonetheless be 
reliable. 

The Na.tional Household Survey on Drug Abuse 

The largest and mosl comprehensive survey of drug use in the U.S. is 
the National Household Survey on Dnlg Abuse. Administered annually 
since 1990, and every second or third year prior to 1990, the Household 
Survey polls those aged twelve and older living in households_ !he table' 
below reports. for the past five surveys. estimates of the percentage of 
such Americans who used marijuana in the past month and in the past 
year, 

Reported Marijuana Usaf National Household Survey on 
Drug Abuse, 1988-1993 

1988 1989 1990 1991 1992 1993 

Used in Past Month 
Used in Past Year 

5.9% 
10,6% 

5.1% 
10.2% 

4,80/0 
9.5% 

4.4% 
8,5% 

4.30/0 
9.0% 

NOTE: 	 Tho National Household Survey on Drug Abuse was not conducted 
annually until ,1990 . 


Source: 	 Notional Housahold Survey on Drug Abup I 
~----------------~~ 

The figures in the table offer mixed news. The good news is that mari
Juana use among household members Is much less common now than 
It was In 1988: indeed. accordIng to Househoid Survey esUmates, 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 cioser look at the 1993 survey results shows notable 
Incre';l5es In marijuana use among youths. The table on the next page 
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Peroentag.' Reporting Pa.. Month Marijuana Use, 199,.,993 

Demographic 12·17 16-25 
AGE GROUPIV....1 

26·34 35 and Older 
...--- 

All Ages 
Characteristic 1991 1992 19931'991 1992199311991 1992 1993 ,'99' 1992 199311991, 1992 1993 

4.3Total 

Race/Ethnicity 
White 4,4 
Black 4,5 
Hispanic 4,6 
Other 1,2 

S•• 
Male 5.0 
Female 3.7 

population Density 
Large Melm '.4 
Small Metro 4.7 
Nonmetro 3,9 

Region 
Northeast 3,7 
North Central 4.6 
South 3.9 
West 5,5 

Adutt Education 
Less Than 

High School NIA 
High School 

Graduate N/A 
Some 

College NIA 
College 

Graduate N/A 

Current Employment 
FuU-time N/A 
ParHime N/A 
Unemployed N/A 
Other N/A 

N/A l\Jot applicable 

7 

4,0 4,9 13,0 11.0 111 i 7,0 8,2 67 2.1 1,6 1,gl 4.8 u 4,3 

I 
, 1,, 

4,1 4,5 13.7 11.6 12.5 6,6 8,8 6.6 1.9 1,6 171 4,5 4.' 4,2
13.4 5,8 14.6 11,2 9.2: 11.9 8.2 9.9 3.5 2,5 2,7 ! 7,2 5,2 5,6 

9,1 8,0 7,8, ',2 5,6 4,1 23 0) 29 u 3,7 4,74.8 6,7 
6,5 4.8 . 4,' • • 1 3,4 2,4 U2,9 3,1 4.8 6.4 3.7 171 

I 
4,6 5.5 15,7 '14,5 16.5 9.5 11.0 9.0 3,0 2.3 2,5\ 6,3 5,9 6,0 

4.5 5.5 4,5 3,4 2,9 2,83.5 4,3 10.5 7,5 5.7 1.3 1.0 1,' 

4,1 5.5 12,9 12,2 9,3 8,6 8,0 6,9 2.6 2,0 1.9 5,4 4,8 4.2 
14.5 8.7 14.5 6.2 9,1 6.9 1,8 1.1 2,3 4,8 4,0 5,04.7 5.2 

3,0 3,5 11.0 11.8 10.1 '.5 7.5 6,0 1,6 1.5 1.41 3,7 4.0 3,5 

I 
6,2 9.1 1,314.7 13.4 12,2 2.8 0,9 1.4 : 5.2 4,2 4.22.9 5,0 

4,1 5.0 11,5 9.0 10,2 7.6 5,9 52 2.0 1,8 1.5 i 4.6 37 3.5 
3,2 3.7 5.6 7,7 6,1 1.7 1,1 2,112.1 10.6 11,2 4.2 3.9 4,3 
5.7 6.7 14.8 11,5 10,9 9,2 10.8 8.1 2.3 3,0 2.7 5.8 6.0 5.5 

16,0 14.0 15.1 11.7 9,5 10,0NA N/A 1.3 1.6 1,2 5.1 4.5 4,3 

5,5 4,6 4,8NA NIA 13.0 11,8 11.6 8.3 8.5 8.3 2.5 1,5 2.0 

3,2 1,3 2,5 6,0 ',8 . 4,912.7 9,8 9,8 6,2 9,1 6,3NA N/A 

3,3 6,3 3,8 1.4 2,1 2,11.7 5.5 6.7 2.4 3,' 2.9N/A N/A 

6,5 1,9 6,2 3.0 1,7 2.5 5.0 '.5 4,6N/A N/A 11.1 10.3 11.4
6,3 5.3 6,114.4- 10.1 10,' 5,8 B.' 8,6 1.9 1.4 2,5N/A N/A 

7,7 4,8 2,5 13,6 11,7 9.519,8 15,8 12,9NIA N/A 17,4 19.6 19,0 
2.4 2,3 2.13,9 5.1 4.7 i 0.' 1,1 1,0NIA N/Ai 13.1 8,5 8,0 

.. Low ptedslon; no estimate reported 

SourCe: SAMHSA, Office of Applied Statistics, National Household Survey on Drug Abuse 
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reports. for the 1991, 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 marijuana 
use among those aged twelve to seventeen, It should be noted. however. 
that none of these increases is considered statistically significant jat a 
five percent ievel of significance). 

The Monitoring the Future Survey 

The Monitoring the Future survey (sometimes referred to as the High 
School Senior Survey) surveys cOllege students and students in the 
eighth, tenth, and twelfth grades. The survey Is an important supple
ment to the Household Survey. For one thing, prior to 1991. ,the House
hold Survey dId not include in its panel college students llving in 
dormitories. More Important. the Monitortng the Future survey may 
receive 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 tnterview 
school dropouts. some of whom are reached by the Hou·sehold Survey. 

Reported Marijuana Use Among College Students, 1980-1992 

..". 
50%.\)--<J.. 

\ 


\ 
10"0 

0% I iii i f iii f 
1980 1981 1982 1983 1984. 1985 1988 1981 1988 1989 1990 1991 1992 


6 Daily U.. D MonthlyU .. OV"rlyU.. 


Source· Monitoring the Future 
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Reported P ••t Month Use Among 8th, 10th, and 12th Grado 
Students, 1986·1993 

25% 

15% 

,.% 


S% 

.%4-------r------r------r-----~------"------,_----_, 

1986 1987 1988 1989 1990 1991 1992 1993 

NOTE: 
/)., 8th Gradef'$* 

SU!V0YS ofSth and 10th 
0 10th Graders· 
graders began in 1991 

o 12th Graden 

Soun::e: Monitoring the future 

The figure on the preceding page shows reported daily, monthly, and 
yearly use among college students since 1980. Note that. despIte a sharp 
decline over the course of the entire penod. rates appear to have steadied 
or increased in recent years. Daily use has been" level since 1 986: month~ 
ly use began lnc~easing in 1991: an~ yearly use increased in 1992. 

Such a change In trend Is even more evIdent among eighth, tenth, and 
twelfth grade students. As t.Hustrated tn the figure above, monthly lise 
has increased stnce 1991 for eighth graders, and slnce 1992 for tenth 
and twelfth graders. 

PRIDE Suroey ojSecondary School Children 

Each school year, PRIDE, a national drog prevention organIzatton based 
in Atlanta. conducts a survey of over 200,000 primary and secondary 
school students (sixth through twelfth grade). asking about the use and 
availabHJty of drugs and alcohol. One should be careful In drawing 
broad conclusions from the survey's results; unlike the MonItoring the 
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Future survey. the PRIDE survey is not a probability sample or the 
nation's students, SpeelHcally. students in southeastern slales are 
overrepresented. while students tn populous states are given too HltJe 
wetght. 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 marijuana 
use from the 1990-91. 1991-92. and 1992-93 school year surveys. The 
data suggest that there were across·lhe~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 
sllghtly greater among black students, although, with the exception of 
junior high males, martJuana use Is still more prevalent among white 
students, Use overall began increasing in the 1991-92 school year 
among junior high students. (Prior to the 1991-92 survey. PRlDE did 
not report data by race and sex.; 

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

Junior High Senior High 
~ {&.8th Grades) (12th Grades) . 

'990-9' 1991-92 1992-93 1990-91 1991-92 1992-93 

Total 4.5% 4.8% 5.8% 16.9% 16.4% 

White 
22.4% 

Female 3.3% 3,9% 
Male 5.80/(1 6,4% 

17.0% 

Black 
Male 4.5% 7.7% 13.2% 19.0% 
Female 1.9% 3.8% 5,6% 9.7% 

NOTE: PRIDE did not begin reporting data bV sex and race until its 1991-92 report, 

I SOUfce: PRIDE. 

L_____________--l 

Drug TestlDg of Arrest""" 

The Drug Use Forecasting Program (DUf]. administered by the NaUonal 
Institute or Justice. conducts drug testing and tnten1ews of arrestees In 
twenty-four cHIes. OUr data make two Important contributions to 
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-
Percentage of Arrestees Testing Positive for Marijuana. all DUF Sites, 
1988-1992 

35"0 

i 
30% 1 

, 

10"~ 

O%~I------------rl-----------'i------------TI-----------'i 

1988 1989 1990 1991 1992 , 

o Main 
NOTE: Sites are weighted by the nurnber 01 crimes in their city. 

Sourc:e: Drug Use Fore"casting Program 

, tracking trends in marijuana use. First, those who ar~ ,criminally active 
are not only Ukely to go uncounted in'population based surveys like the 
Household Survey. but also tend to have partJcularly high rates of sub
stance abuse. (Whether DUF is a representatlve sample of the crtmlnaJ~ 
ly active tn the covered metropolitan areas depends on arrest patterns.) 
Second. urine tests do not suffer the mtsreportlng prob'lems inherent In 
self~report surveys. 

DUF data are reported only on a clty-by-clty basis. To obtain an overall 

index, we constructed a weighted average based on the number of 

reported crtmes in each city. The chart above shows the calculated per~ 

centage of male and female arrcstees that tested posiHve for maJijuana 

from 1988 to 1992. As indicated, the percentage of 3rrestees testing 

positive for marijuana declined from '1988 to 1991. but rose from 1991 

to 1992. 


Among arrestees. marijuana use varies signUlcantJy across age groups. 

Use is most prevalent among Juveniles and young adults. and so it Is 

worth looking at these groups in isolation. To do this. we constructed 
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Positive Drug Tests Among Male Arrestee. Aged 15-20, all DUF Sites, 
1988-1992 

70% 

50% 
, 

::~:I------f~ 

200/0 ~ 

I , 

10% ..; 


,, 
O%~I------------T'-----------'I------------Ti-----------'i 

1988 1989 1990 1991 1992 

D.. Any Drug o Marijuana 
NOTE: SiteS are weighted bv the number of crimes 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. 3 Again. the per
centage of arrestees testing positive for marijuana use increased notiCe
ably in 1992, 

Several different mechanIsms could lead to an increase tn the number 
of criminally active marijuana users reflected in increased DUr mari
Juana positives. Non-criminal (apart from their drug use) marijuana 
users could become criminal: criminally active cocaine users could 
s\"rttch to marljuana: criminally active heroin users could begin using 
marijuana in addition io heroin; and so on. The graph shows that the 
Increase in positive marijuana tests was Similar In magnitude to the 
decrease in cocaIne posiUves. ThIs 1s consistent '"->lth the Idea of young 
cocalne users switching to mart juana, though dIrect evidence of such a 
pattern has not been observed. 

OUF is not the only program that conducts drug testing of arrestees: a 
few local programs do. as well. Perhaps the large~t of these Is the pro-
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Juvenile Arrestee Marijuana Use, Washington. DC. 
January 1992-May 1994 

6O"J 
50" 

.... 
300/0 

to% 

M'o t Itllllllttlflttlilltii;;i 
JaM·U Apr-.U Jul·92 OcMI! Jan·93 ApT.93 JuJ·93 Oc:t-93 JaM.9" Apr·s. 

SOtJrco: Data from the D.C. Pratrial Services Agency 

gram that tests Juvenile arrestees (Including those .s young as eight 
years old] tn Washington D.C .. administered by the D.C. Pretrial Ser
vices Agency. 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 summartzed 
in the chart above. The increase in positive marijuana tests is startling, 

Although an Increase In the percentage of arrestees testing posttive 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 crtm1nally active marijuana users 
declined. while the number of criminally active non·mar1Juana users 
(those who do not use drugs. as weU as those who use drugs other than 
mariJuana) declined proportionately mC?re. In that case, we would 
expect marijuana userS to comprise a greater share of arrestees. even 
though their absolute number decreased. In principle. there are several 
other factors that could al!:!,o account for the observed trend: a rise in 
crtme 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 
tlsers. Another problem with the arrestee data Is that it is drawn from 
urban areas only. It is possible that drug use among arreslees in non~ 
urban areas is quite different from that in urban areas. 

MarlJuana·Related Emergency Room Mentlo.... 

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 on Drug Abuse (NIDAl. 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 1991 'and 1992. As can be 
seen in the table below. there were also large reported Increases in 
cocaine and heroin mentions. fA detail of DAWN data. tabulated by 
population and city. Is included in the appendix.) 

Orug~Related Emergency Room Mentions (Estimated Rate 
per 100,000 Population) 

Percentage 

1988 1989 1990 1991 1992 

Intree" 
in Mentions. 

199,.,992 

Drug 
Cocaine 
Heroin 
Marijuana/Hashish 

46.7 
17.5 
9.2 

50.1 
19.0 
9.4 

36.2 
15.3 
7.1 

45.2 
16.0 

7.3 

52.9 
21.2 
10.6 

17% 
33% 
45% 

SQvree: Drug Abuse Warning ~etwork 

What is not clear is how much of thiS increase is due to polydrug' use 
" (marijuana used In cOnjunction w~th other drugs or alcohol) as opposed 

to marijuana smoking alone. It 1s a good bet th~t most of the increase is 
attributable to a nse tn polydrug mentions. since episodes involvIng 
marijuana alone are relatively rare. (n 1992, DAWN estimated 23.997 
emergency room mentions of martJu.ana; of these, 13.025 also Involved 
alcohol, and 9,689 also lnvolved cocaine. Alcohol and cocaine mentlons 
also rose sharply from 1991 to 1992. 
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Morij'.H;\.tla Consumption 

To the extent that the rise In maIiJuana~related emergency room men~ 
Hons (s a product of polydrug use. it is difficult to know what the 
increase implies about marijuana use. Vlhen an overdose involves mar
IJuana 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 mariJu,ana smoking among those using other drugs 
and alcoho1. On the other hand. lhe data are also consistent with a dif
ferent story: that marijuana smokers are more commonly using other 
drugs and alcohol. 

Overall. marijuana appears to playa small role in drugwrelated overdos-· 
es. The table below shows. for 1988 to 1992. the proportion of drug
related emergency room episodes that involved alcohol (in combination 
With other drugs). cocaine, and mar1juana, Mar1Juana vv'as Involved in 
only 5.5 percent of the epIsodes in 1992, and unless past patterns have 
changed radically, other tnicit drugs or alcohol were also involved in the 
overwhelming majority of those cases. 

Percentage of DAWN Emergency Room Episodes Involving Alcohol, 
Coc:aine~ and Marijuana 

P8fCentage 
Increase in 
Proportion 

1988 1989 1990 1991 1992 1991 to 1992 

Alcohalln Combination 28.7% 29,6% 31,0% 30,9% 32.7% 6% 
Cocaine 25.2% ~5,a% 21.6% 25,7% 27.6% 7% 
Marijuana/Hashish 5.0% 4.,8% 4..2% 4,2% 5.5% 33% 

Source: Dtug Abuse Warning Network 

Drug Abuse Treatment 

According to data complied by the Substance Abuse and Mental Health 
ServIces Administration and the National Institute on Drug Abuse. 
there has been. stnce the mid-1980's. a substantiallncrease In reported 
admissIons to treatment programs where martJuana Is the primary drug 
of abuse. (See table on next page.) 

Were these data to renect an Increase In the underlying demand for 
marijuana treatment. they would suggest a notable rise in problem 
marijuana consumptlon.4 However. there are a number of reasons for 
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Client Treatment Admissions. Top Three Primary Drugs of Abuse, FY 
1985-1991 

1985 1986 1987 1988 1989 1990 1991 

,Heroin 
Cocaine 
Marijuanal 
Hashish 

87,043 
38,323 

57,578 

82,927 
55,757 

68,491 

94,299 
81,358 

57,473 

115,309 
137,343 

76,948 

122,612 
206,480 

95,253 

153,85~ 
235,202 

106,885 

142,372 
229,703 

96,421 

Source: SAMHSA, NIOA 

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 1s no accepted federal standard of 
what does and does not constitute a treatment prog'ram: (2) data are 
submitted voluntalily by State Alcohol and Drug Abuse Agencies; and 
include data ~for onl!} those programs which recetved at least somejiutds 
administered by the Stare Alcohol/Drug Agency's: and (3J since in many 
areas of the country there 1s unmet demand for drug treatment-as eVi
denced by waiting lists for programs-a lise or fall in admissions may 
denote a change in supply rather than demand.· , 
Since it Is likely that these problems would affect data on treatment 

admlsslons for all drugs. It Is probably more useful to look at the share 

of admissions where marijuana Is the prirriary drug of abuse. This, at 

least. mIght indicate whether marijuana abuse was groWing or shrtnk

ing in companson to the abuse of other drugs. 


The figure on the next page shows the relative percentage of treatment 

admiSSions where marijuana. cocaine, herotn, or some other drug was 

the primary drug of'abuse. It does not appear, from this data. that mar

ijuana abuse is increasing as a proportion of total drug abuse. 


ESTIMATES OF TOTAL U.S, MARIJUANA CONSUMPTION 

For policy purposes."tt would be quite" valuable to have an accurate estl 

m.ate of total U.S. marijuana consumption. On the demand side, it 

would improve understanding 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 theIr eradication and tnterdictJon 

efforts. 
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Proportion of Drug Treat!11ent Admissions Involving Marijuana. 
Cocaine. and Heroin 

100%~ 
90% 

ath...60% 

10%~ 

-
10% 

Marijuana 
,0'. 

, 

1986 1981 1986 1989 1991'990 

Source: DAWN Reports 

In the pages that follow. we derive an estimate of total U.s. marijuana. 
cO,nsumpUon based on data from the self~report surveys examined ear~ 
Her in the report. We calculated the number of marijuana smokers 
using data from three government drug use surveys; the r-;aUonal 
Household Survey on Drug Abuse, the MonitOring the Future survey. 
and the Drug Use Forecast1ng Program. Information on user consump
tion levels was obtained from Household Survey data and through a 
telephone survey of 46 current marijuana users. The sun-°cy sample 
was an attempt at a cross~secUon of marijuana users. at least in terms 
of socioeconomic status and consumptJon levels, though not by geogra· 
phy: of those interv1ewed, half resided in or neat Boston, Massachu· 
setts. whl1e half Uved in other parts of the country. More detailed 
Information on the user survey can be found in the Appendix. 

caIculatllig User Consumption Level. 

from the'Household S':lrvey and our user surveys. we were able to con· 
struct a probability distribution of consumption levds (or habit sizes) 
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among m~rijuana smokers. The Household Survey provides useful data 
on quantity and frequency of uSe among monthly users, and data on 
frequency of use among yeady users. Where quantity figures were 
unavaHable, frequency was multiplied by an eSUmate of per-use con~ 
sum'ption. {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 joint is one sixtieth of an ounce.} 

Consumption by Usel'llin Household.. . 

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 
underreport1ng. Those who were interviewed In a more private setting 
reported higher, levels of use than those lnterviewed with others (some
tillfes parents) present. Also: the Household Survey esUmates lower lev
els of use among teenagers than the Monitoring the Future survey, 
From our analysts, we estimate that In 1992, apprOximately 1 ,220 met~ 
Jic tons of martjuana were consumed in households. 

College Students 

Prior to 1991, the Household Survey sample did not cover college stu~ 
dents liVing in dormitOries. Thus. for our 1988 and 1990 consumption 
estimates. data from the Household Survey were supplemented With 
data from the Monitoring the Future survey. which does Intenrtew; dor~ 
mUory residents. We estimate that college students in dor~Hories con~ 
sumed approximately 59 metric tons in 1990, the last year in which 
dormttory reSidents were not covered by the Household Survey, 

Criminally Active Users 

Those who are crimInally acUve are likely to go uncounted in the House~ 
hold Survey. To determine quantity consumed by this population, we 
examined DUF data on urine tests and self~reported use among 
arrestees. We estimated monthly marijuana consumption both among 
those who tested positive for marijuana use and those who tested nega~ 
tive. (Interestingly. about one-thlrd of those who tested negative report· 
ed use.' Then. foHowing the synthetic estimation methodology 
employed by Abt Associates, 6 we combined these figures with data on 
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:'vlariJtwna CUnStllnpfion 

"arrest numbers and frequencies to estimate total marijuana consump
tion among the criminally active, We estimate that criminally <)ctive 
users consumed 379 melric tons of marijuana In 1992" 

Total Marijuana Consumption 

Combining the above numbers. we estimate that total C.S. marijuana 
consumption for 1992 was 1.599 metric tons. It should be noted {hat 
this estimate has some weaknesses. For starters, it probably mlsses 
marijuana consumption in some particularly isolated or difficult-iO
reach populations. such as the homeless or transients. However. drug 
use in the populations, while significant. Is prObably very small com
pared to the populations that our metho~ology covered. 

Our estimate may also understate marijuana consumption if underre
porting ls common in self-report surveys, Although adjustments were 
made where there was evidence of misreporting. we did not make any 
across~the-board corrections, While there 1s ample evidence that errors 
tn reporting do occur, the overall magnitude and direction of t~e errors 
are unclear. 

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

those selected Jor polling by the Household Survey were not sur"veyed." 

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 misreporUng and nonresponse may be signifi
cant. It is ,worth pointing out that an estimate of tot a! U.S. alcohol con~ 
sumptIon calculated from the HQusehold Survey appears to be low by 
about half. AccordIng to data from Household Survey. Americans conw 

sume fewer than 50 bUllon drinks per year; revenues from alcohol taxes 
indicate annual consumption of more than 100 billion drinks,? Similar 
caiculattons with tobacco indicate that cigarette smokers underreport 
the11' consumption by about 30 percent. 

Trend. In Marijuana Consumption 

1n order to examine recent trends in marijuana consumption. we calcu
lated our consumption estimates for 1988. 1990. 1991. and 1992 {the 
Household Survey was not conducted In 1989). We also translated con-
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Marljuana Consu:nption 

sumption estimates into retail dollar and THe (tetrahydrocannabinol] 
equivalents,S Since THe is the psychoactIve agent in marijuana. and 
since the potency of marijuana vanes greatly. THe consumption is tn 
some ways the most relevant estimate of marijuana use, 

'. ,
The table below reports, for the years analyzed. estimates of gross mari
juana and equivalent THe consumption (both in metric tons), as well as 
implied retal1 cost (in bHHons of dollars), As indicated. gross consump
tion appears to have declined from 1988 to 1991 among each u,ser pop
ulation. From 1991 to 1992. gross consumption appears steady. but 
tvith an increase among those involved with the crtminai justice system. 

Estimated U.s. Marijuana Consumption In 1988, 1990-1992 
by Sub-Population 

1988 1989 1990 1991 1992 

. Households (Gross Metric Tons) 1,871 1,528 1,326 1,220 
College Students (Gross Metric Tons~ . 77 59 
Criminttlly Active (Gross Metrie T onsl . 375 363 358 379 

Tota~ (Gross Metrle Tons) 2,323 1,950 1,684 1,599 
Total (Metric Tons of THe) 102 94 81 84 
Retail Cost in Billions (nominel dollars) $14.0 514.4 $13.2 $13.1 
Retail Cost in Billions (1992 dollarsl $16.6 515.5 $13.5 $13.1 


NOTE: The National HousehQld Survey on Drug Abuse was not conducted in 1989. 


THe consumption declined similarly from 1988 to 1991, with a slight 
. decline as well from 1991 to 1992, Because of fluctuations in martJua· 
na prices, retail cost estimates suggest a somewhat different pattern, 
Dollars spent on marijuana were relatively unchanged between 1988 
and 1992, exceptfor a: sharp drop In 1990.9 

Footnotes 

See. e,g., Norman Zinberg. Drug, Set. and Setting: 'The Basis JOT Controlled 
Intoxiront Use {New Haven: Yale Urnv. Press, 19M}; Bruce D. Johnson. Paul J. 
Goldstein, Edward Preble, James Sehmeidler. Douglas S. Upton. Barry Spunt. and 
Thomas MiUer, Taking Care ojBusiness; The EcoIi:omics oj Crime by Heroin Users 
(Lexington, Mass .. Lexington Books. 1985). 
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2 However, one would expect self-repons ofrnarijuana liSC to be more aCC~lrate thart 
se!Cwreports of other illegal drug use isuch as cocaine or herOln usC). since 
rnarij;J.:ma :5 the most Wldely used and least dlsapproved-of iIlega! drug 

l! shou;d be noted that tl'.e data reports only on those who wefe le:;led by ~he OUF' 
prog:-am at adult bookmg facihties. DUF does conduct some test!ng and 
j!~lerviews at juvenile facUlties; however, as of 1992, such san::.pJing covered only 
twelve c;t!es, 

AgIng of the user populaHon can Increase the demand for treatment. h,--!t probably 
not by enough to explain the sharp upturn shown In the table. 

National Institute on Drug Abuse, Stare Resources and Semices Helmed to Alcohol 
and DIner Drug AbuSe Problems. Fiscal Year 1900 (Washington, D,C.: U.S. 
Department of Health and Human Services, 199 tJ. 

6 For an explanation. see WilHam Rhodes, ~SyntheHc EstlmatLon Applied to the 
Prevalence of Drug Use," Journal oj'Drug Issues 23 {Spring L9931:297-322. 

7 See Congressional Budgt!fOffice, Pedeml TaxaliDn oj'Tobac('.-O. Alwhv/(c BelJcrages. 
and Motor Fuels fWashJngtqn. D.C.: Congrt!ss of the Unlted States. 1990). lable 
A·S. p. 110. : . 

8 THe quantities were calculated' using potency estimate:; derived from DEA data. 
For more detaiL see the "Price, Potency, and Avallablllty~ section later in the report. 

S' Our estimates of total spending on maJijuana are approximately seventy percent 
higher than those derived far ONDCP by Abt Associates. SEe Wilham Rhodes. 
Paul Schelman, and Kenneth Carison, Whru America's Users Spend art illegal 
Dr1>9s, J988-1991 {Washington, D.C.: Office of National Drug Control Polley, 1993L 
For example. Abt's estimate of total spending for 1991 IS $7.69 b11l1on. Whereas 
our estImate 1s $13.1 bUlton. The difference can be accounted for by three factors, 
First. because of methodological dlfferences In ap-prox1mallng from Household 
Survey data the number of marijuana users and their average consumption, our 
estimate of marijuana consumption among those populations represented In the 
Household Survey is twenty percent higher than the comparable Abt estimate. 
Second, Abt did not calculate a separate estimate for marijuana consumption 
among the crlmJnally active, Third, Abt's calculations fof 1991 were based on an 
average marijuana price of $195 per ounce: our calculations as'sumed a prtce of 
$222 per ounce. 

" 

• 
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Attitudes About 

M~juana 

Changes in public attitudes about any drug are likely to influence con

sumption. This is especIally tnlt'! in the case of marijuana. where most 

users are otherwise law·abiding and mainstream. In contrast. many of 

the heaviest cocaine and heroin users are socially isolated and disen· 

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

attitudes. 

There Is some evidence that anti-marijuana attitudes, after a decade of 

hardening. have begun to soften. 


HARMFULNESS AND DISAPPROVAL 

, 
The Monitoring the Future sUNey asks respondents their views about 
the level of risk assoclated With marijuana use. The chart on the next 
page shows the percentage of high school seniors who perceived a "great 
risk" in smoking marijuana once, occasionally. and regularly. From 
1980 to 1991 there was a steady increase in the fraction of students 

. perceM.ng great risk, Beginning In 1991, however. the trend reversed, 

A sImilar pattern appears when high school sentors were asked whether 

they "disapp!oved" of smoking marijuana once. occasionally. or regular

ly. As the chart that follows shows, disapproval of occasional and regu ~ 


lar use appears to have declined since 1990. DiSapproval of trying once 

increased untJ!. 1992. and then declined sharply, 


It is important to note that the attitude changes reported in the Moni

toring ~he Future sutvey preceded the Increase in self-reported use. It 
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High School Seniors' Opinions of the Harmfulness of Marijuana Use 
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/::). S~kjng Regularly 0 Smoking OC(:a,fonaUv 0 Trying Once 

Source: Monitoring the Future 

is also important to point out that interpretation of these results is com
plicated by the possIbilIty that strongly disapproved-of behavior is more 
heavily underreported. If marijuana use.1s now viewed by students as 

Jess dangerous and more acceptable. they may be more honest in 
reporting theIr use. Thus. the apparent Increase tn the number of users 
may overstate the change in actual behavior. 

The PruDE survey asks students in grades six through twelve for their 
opinions on the harmfulness of mariJuana, as well as Uquor. beer. 
cocaine. and other drugs. The graph on page 34 reports grade-by-grade 
opinions, for the 1992-93 school year, on the harmfulness of these sub~ 
stances. Students see marijuana as more harmful than liquor and 
beer, but less harmful than cocaine. Particularly interesttng are the 
apparent relationshipS between risk perception' and age. Older stu~ 
dents are less ltkely to view mar1Juana (and beer and Hquor) as harmful, 
while they are more inclined to regard coca1~e as dangerous, 
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High School Seniors' Disapprovaa 'of Marijuana Use 
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Source: Monitoring the FUiure 

LEGALITY 

There ts no necessary connection between an individual's position On 

marijuana legalization and his or her attitude about or propensity La 
, use marijuana, Indeed, many of those who advocate drug legalization 
are vehemently opposed to drug use, Just as most Qf those who are 
strongly against cigarette smoking do not think thal tobacco should be 
outlawed. Taken as a group. however, one would expect supporters of 
marijuana legalization to have comparatively benIgn views about its 
use. and be more likely to use themselves (presumably marijuana 
smokers wouJd feeJ better about thetr lawbreaking if they d1sagreed with 
the lawl. 

According to a survey by the Higher Education Research Institute sur~ 
vey. the percentage'of colJege freshman who believed that marijuana 
should be legalized declined from 1980 to 1990. but has risen since, 
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Opinions on Harmfulness of Marijuana. Alcohol. Cocaine. 
by Grade 11992·931 
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The Monitoring tbe Future survey reports a slmllar turnaround among 
hIgh school seniors: a decline since 1990 In tbe percentage who belteve 
that marijuana use shou!d be a crime, and an increase since 1986 in 
the percentage who believe that marijuana should be entirely legal, 

Some of these results are summarized in the figure on the next page. 
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Opinions on Marijuana Legalization. College Freshman and 
High School Seniors 
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Marijuana Supply 
and Sales 

PRICE. POTENCY. AND AVAILABILITY 

Consumpuon of marijuana. like the consumption of any commodity. is 
Iniluenced by its price, Other things being equal, one expects falling 
prices to be accompanied by lncreased use. and rising pIices to go with 
faJHng consumption. 

, 

The Drug Enforcement AdmlnistraUon (DEAl has reported a rise in mar~ 
iJuana prices over the last severa) years, and an increase In potency 
throughout the 1980's and eady 1990's: However. in the case or man
Juana. DU's price and potency _csUmates are not the result of system
aUc sampling or data analysIs. (ConSIderably more effort Is placed on 
price and purity estimates for cocaine and heroln.) For prIces. DEA 
simply reports a range of low and high prices for a given period, With 
potency, averages are calculated. but the methodology behind these 
averages is unclear. 

The DEA's drug "idence tracking database, STRIDE (System to 
Retrieve Information from Drug Evidence). does contaIn Information 
from manjuana purchases. Yet the number of these purchases. espe
cially at the reta/llevel, Is limited, More 'problematic still Is that STRIDE 
does not contain potency information of any kind. ·prtnc1pally because 
determining potency for large quantities of marijuana Is dlfflcull. 

In light of these problems, we supplemented DEA prtce data with infor
mation gathered from two, user-based sources. One or these was our 
user sunrey, descnbed earUer. The other source was price quOtes report
ed In the leading publicatlon devoted to mar1Juana use, High Times, 
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PrIce Trends 

DEA {nteU[gence Price Data 

.. 
DEA reports low~hlgh ranges of marijuana prices for commercial grade 
marijuana and sInsemilla, I at pound and ounce quantities. Ranges are 
the easJest statistic to produce. but they are not very informative. With~ 
out some measure of central tendency. it is difficult to explore trends 
over 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 THe con
tent is roughly equivalent to paying $200 for an ounce ikith 5 percent 
THe content. Yet a price companson that Is unadjusted for potency 
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 hjgh~potency and cheap marijuana 
tends to be low~potency. Since there Is no rellable way of est1matlng the 
potency of high and low price marijuana. we did not construct potency· 
adjusted price ranges with published OEA data. 

Price InJormationfrom the STRIDE Database 

in constructing a retail price series from STRIDE. we attempted to cor
rect for a number of data I1m1tations. As noted above. most of the mari
Juana purchases recorded In STRIDE are not retai1~levei buys. and 
STRIDE does not proVide information on potency, 

We extr.acted from STRIDE all marijuana purchases from 1983 and 
1993 that were between one-s1xteenth of an ounce and one-and·a-half 
ounces In weight. (Retail marijuana purchases typically range from 
one~etghth of an ounce to an'ounce,) Because larger buys lend to be 
relatively cheaper than smaller ones, we standardized the observed pur
chase prices to a q~antity of one ounce, uS1ng a 10gUnear adjustment 
that assumed a twelve-percent discount between ounce and quarter
ounce purchases,2 We then removed observat1ons ikith prices above 
$500 per gram. Judging them to be outliers. And to further mltlgate the 
potential lnfiuence of outliers. we calculated median. rather than mean, 
prices, 
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Marijuana Supply and Sales 

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 'nW a gram of THe. 
thereby adjusting the prices for changes in potency. To do thls. we 
began wtth DEA estimates of the average THe content of high-potency 
(s1nsemHla) and low~potency (commercial grade) marijuana. We 
assumed that forty percent of domestically grown marijuana. and five 
percent of Imported marijuana. Js high~potency; the remainder was 
assumed to be low·potency.3 And we further assumed that the domes
tic share of the U,S. rnarljuana market increased from ten to fifty per
cent from 1983 to 19934 

The chart below shows the derived price series. What Is noteworthy Is 
that. when inflation and tncreased potency· are taken into considera· 
Hon, the changes in marijuana prices Over the past decade appear to be 
much more moderate than generally belteved. 

Retail Marijuana Price (1993 dollarsl. per Gram of THe. 1983·1983 

1200 

1180 

1160 

~ 1140 

'Ii 1120 

&
e 

$100 

& sao 

iSGO 
$10 

120 

$0 I I I i I Iii 
1983 1984 1986 1988 ,1981 1988 1989 1990 1991 1992 1993 

NOTE; 	 Prica dat.a for 1993 ara incomplete; 1992 purity estimata was used for 1993 
price calculation. 

Sources: 	 STRIDE; NNICC 
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Use,--R,eporred Price Data 

.r,Jser Survey 

According to our user survey. marijuana smokers pay an average of 
abollt 555 for a quarter ounce, Adjusted for quantity discounts and 
potency (fo!lov.ing the procedure used with STRIDE data),' this trans~ 
lates tnto a price of $l44 per gram of THe. By comparison. STRIDE 
data yielded an estimate of $157 per gram ofTHC. Most users thought 
that prices had not changed since the preVious year (1992), but an over
whelming majority thought that they had risen over the past five years. 

User Repons. in HWh. Tirrws 

High Times magazine carries a monthly feature called Trans~High Mar
ket Quotations (THMQ}, which is a compilatton of price quotes that 
often includes addJUonal information on quaiity. type, and source. The 
price quotes. whtch are voluntarHy submitted, presumably by HIgh 
Times readers (some of whom might be dealers). list the city and state of 
each report, ' 

The ntMQ data are noi a representative sample of martjuana purchases. 
One would assume that those who submit prtce quotes to Hfgh Times 
have better~tha.l1-average contacts with marijuana suppliers. If so. then 
prices qu~ted In High Times are likely to be cheaper than market aver
ages. (On the other hand. dealers who submit prtce quotes may over~ 
state them in an effort to inflate the markeL) 

We tallied TIiMQ data for each month between March 1992 and October 
1993, and for a few months each previous year dating back to 1988. We 
used only price quotes from the 10 states most commonly cited.5 eight 
of which were among the len most populous states. In compiling the 
data, we controlled for purchase unit. w1th a further adjustment f<?r sit
uations where an Indivtdual reported prices at two different quantities, 
By maintaining this Information. we were able to estlmate the quanUty 
discounts available for larger purchases, 

After compiling the data. we adjusted the prices for differences In poten
cy (again USing DEA potency estimates'. To do this. we frequently had 
to guess the type of martJuana purchased. since few of the reports were 
explicitly identified as sinsemilla or commerclal~grade. As a working 
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Marijuana Supply and Sales 

Retail Sinsemilla Pricei1993 doll.rs), Ounce Level THMQ Purchases 
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NOTE: Price estimate for 1993 was calculated usil'ig 1992 estimate tor potency. 

Source: Abt Reports prepared for ONDCP 

rule. we assumed that most. tf not aU. marijuana grown indoors or 
grown hydroponically Is stnsemilla. since these production methods 
would be prohibitively expensive to emplpy in growtng commercial' 
grade. We also categomed as sinsemilla any purchase judged to be of 
"great" quality. 

Only the ounce level purchase sIze had enough caSeS to provtde a valid 
price series. The graph ~bove shows the calculated price per gram of 
THe (In 1993 dollars) for purchases deemed to be Sinsemilla. The dala 
show prices to be slightly higher in 1993 lhan In 1988. partly due to a 
large price jump tn 1991. 

As noted earUer, lhe THMg data allowed us to calculate quantity dis" 
counts. \Ve found that on average a buyer reCeived a discount of about 
twelve percent for buying one ounce of martjuana as opposed to buying 
one quarter of an ounce four times. 
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Trends in Potency 

The table below reports DEA estimates of potency for sinsemilla and 

commercial grade marijuana from 1983 to 1992, Also included is an 

estimated market average. based on the assumption that the market 

share of highwpotency marijuana has increased significantly since 

19836 


Marijuana Potency (Percentage THC Content), 1983-1992 
• 

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

Sinsemilla Potency 7.5 6.7 7.3 8.' 7.9 7.6 7.0 10.2 11,7 8.3 

Commercial Grade 

Potency 2.9 3.5 3.1 3.3 3.5 3.8 3.5 3.6 3.1 3.1 


Estimated Market 

Average 3.3 3.8 3.6 '.0 '.1 4.0 4.8 '.8 '.7 


Source: NNICC and DEA Intell1gence Reports 

The data suggest that only about half of the increase tn average potency 
is attrtbutable to a rise in THe content; equally Significant is the 
increased market share of domestically grovm sinsemHia. 

1\vo factors account for the general rise in THe content: One, particu
larly affecting sin.emllla, Is the widespread IntroducUon of high-tech
nology growing methods beginning In the early 1980·s.7 The other. 
mostly impacting the ngures on commerctal-grade potency, 1s the 
declining market share of imported marijuana. which tends to be lower 
qualtty. 

Our user survey corroborated DBA potency data. The maJortty of those 
interv1ewed thought that marijuana quality w~s about the same now as 
a year ago. but better than it was ftve years ago. However. THMQ 
reports suggested less of an ImprovemenC The percentage of purchases 
Judged -good" or "great" in quality Increased only sUghdy between 1988 
and 1993. One possible explanation: H(gh Times readers were. in a 
sense, ahead of the curve, purchasing high-potency marijuana before Jt 
became available to less sophisticated buyers. Also. what was constd ~ 
ered "great" in 1988 might beJudged only -good- today. 
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The THMQ data does confirm the notion that domestically produced 
marijuana tends to be more potent than imported varieUes. 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 

Using data from the Monitoring the Future survey. the figure below 
shows. for 1980 to 1993. the percentage of high school seniors who felt 
that marijuana was "fairly easy~ or "very easy" for them to get. The fig· 
ure also piots reported levels of past·year use. As Indicated. 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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3.% ...D 
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,.% 

.%+---.--'---'--.--'---'--'-~---'--'--'---r--' 
1980 19~1 1982 1983 1984 1985 198s 1987 19M 1989 1990 1991 1992 1993 

o Fairly or Very Easy to Get o Used in Past Veer 

Source: Monitoring the Future 
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Student Perceptions of Drug AvaiJabilitv. by Grade 

O%{-------~----~~._------~,-------,._----_,------_" 
6th 7th eth 9th 10th. 11th 12th 

t::. Cocaine 0 Marijuana ·0 Liquor 0 Beer 

Source: PRIDE \L--~.____ ...----J 
In our user survey. we asked respondents lfthey thought that mariJua
na was more, or less difficult to obtain than it was one and five years 
ago. The maJortty of users Interviewed thought that marIJuana was Just 

, ~s aVailable as it was a ye~ ago, but iess available than five years ago. 

Survey data can also indtcate how aVailabUtty differs across age. groups. 
The chart above, dertved from PRIDE data, compares the avallability of 
marijuana to other drugs and alcohol aCross grade levels. As one would 

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

DOMESTICPRODUcnON 

Consumptlon-Bued Estimate 

Earlter. we estimated U.S. marijuana consumpHon for 1992 at Just 
under 1,600 metric tons. HoW much of this is domestically grown IS not 
certaIn. In OUf user survey. of those who knew ,the productlon source of 
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their marijuana. two-thirds reported smoktQ.g domestIc marijuana. 
Data from the THMQ indicate that half of marijuana purchases were 
dO,mesnc. Since the THMQ has more data, it is probably a more reliable 
estimate, Combined with our estimate of total consumption. it implies 
that 800 metric tons or domestically grown marijuana are consumed 
annually, If we assume that 20 percent of what is grown ~aUs to reach 
market (because of seizure. failure to harvest. theft. or loss) we obtain a 
total harvest of 1,000 metric tons, 

OM Estimates 

The table below provides DEA estimates of domestlc marijuana produc~ 
!Ion for 1988 to 1992. 

DEA Estimatas Of Domestic Marijuana Production «Metric Tons) 

1988 1989 1990 1991 1992 

Total ProdLlction 4,350-4,850 5,000-6,000 5,000-6,000 3,615-4,615 2,595·3,095 

Source: NNICC 

Clearly. DEA estimates of domestic marijuana production are not con· 
sistent with the consumption-based estimate. Not only is the DEA est!· 
mate of 1992 productton approxlmately triple the consumption-based 
figure. but DEA data also suggest a roughly fifty percent decline In 
domestie marijuana cultivation from 1990 to 1992. By companson. 
user surveys indicate only a twenty percent drop in consumption over 

·the same per1od. 

The Eradication and SuppresaloD Program 

The table on the next page presents data from DU's DornesUc Cannabis 
Eradication and Suppression Program. 

If 'Are take the 1992 total eradication figure. and use a conservative yield 
estimate of one half pound per plant for commercial grade and one 
quarter pound per plant for stnsemtlla (DEA estimates a yield of 'u full 
pound per plant regardless of type). the eradIcation and suppression 
program appears to have prevented about 1,475 metric tons from being 
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Domestic Cannabis Eradication and Suppression Program Data 

Typo of Plant Eradicated 

(figures in millions of plants) 1987 1988 1989 1990 1991 1992 ' 


Outdoor Commercial Grade 4,33 2.49 3.55 5.29 3,01 5.13 
Outdoor Sinsemilla Grade 3,11 2.85 2,08 2.04 2.25 2.36 
Indoor 0.28 0.35 
Total 7,43 5.34 5.03 7.33 5.54 7.84 

NOTE: Commercial Grade may include tended ditchweed 

NOTE: Prior to '991 Indoor plants eradicated were not reported separately 
from Outdoor 

1987 1988 1989 1990 1991 1992 

Indoor Growing 
Operations Seized 1,192 1,240 1,398 1,669 2,848 3,849 

Number of Arrests 6,502 6M2 5,761 5,729 9,364 12,369 
. Assets Seized leash valuet 

in Millions $13,67 $9,85 $29.54 $38,69 $52.83 $69,27 

Source.: DEA Eradication end Suppression Program Reports 

harvested. When combined With the estimate of total domestic mariJua
na production. this tmpltes that roughly sixty percent of domestically 
grown marijuana ts eradlcated. Thts seems unl1kely. A plausible expla
nation for the apparent Inconsistency Is that a substantial fraction of 
the marijuana eradicated by authorities and reported as sinsemilla or 
commercial grade Is in fact "ditchweed," a very low potency (generally 
less than 1 percent THe) variety of marijuana that grows wild in much 
of the U.S. . 

FOREIGN PRODUcnON 

State Department Eetlmates 

The table on the next page provides the State Oepartment's Bureau of 
International Narcotics Matters' estimates of foreign marijuana produc~ 
Hon for 1988 to 1992, 

The data Illustrate the difficulty In det1ving such esUmates. The num~ 
bers yary conSiderably from year to year-or sometimes not at all-and 
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Potential Foreign Productio'n Estimates in Metric Tons, 
1988·1992 

1988 1989 1990 1991 1992 

Mexico 5,655 30,200 19.715 7.775 7,795 
Colombia 7,775 2,800 1,500 1,500 1,500 
Jamaica 405 190 825 641 263 
Oth... 3,620 3,565 3,560 3,549 3,550 

Source: INCSA 

some changes, like the Increase In Mexican production from t988 to 
1989, are the result ofalteraHons in esHmaHon methodology.S It Is 
thus dlffku~t to make use of the figures In our analysis, Moreover, even 
If the producHon esUmates were consistently accurate. they would stili 
not tell us how much foreign production was shipped to the U ,S, Mrui~ 

Juana Is popular throughout the world, and much of what is gro'Wn in 
Mexlco. Colomb,ia. or Jamaica ts either consumed at home or exported 
to countries other than the U.S, 

We do not know what fraction of the marijuana grown in Mexico. Colom~ 
bIa. and Jamalca is consumed In those countries or exported to coun
tries other than the U.S. But unless the fraction Is very large (over 90 
percent}. the State Department production estlmates for these countries 
do not Jibe with our estimate of U,S. consumption of imported maJ1Jua~ 
na, Marijuana production for these countries is estimated at 9.558 
metric 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 above). 

MARIJUANA SEIZURES 

Data on maJ1Juana seizures can often highlIght trends 1n overall supply. 
trafficking patterns, or interdiction effectiveness. The figure on the next 
page shows" federal removals and seizures of marijuana -for 1985 to 
19929 

The data clearly show a very large overall decline in sejzures. Several 
factors probably account for thts trend. F1rst. 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 
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imported marijuana appears to come from MeJdco than 1n the early and 
mid-1980·s. when Colombia Was a major producer. Marijuana sh1pped 
from Mexfco Is more difficult to interdict. Since It ts smuggled over land 
rather than by sea. Finally. enforcement agencles have. over the last 
decade. shtfted emphasis from marijuana to cocaine. 

Footnotes 

SinsemlUa Is an espeCially potent form of mat1Juarut. produced from the resin of 
unpolltnated remale plants. The slleky resln·!.hal forms In Lhe flower of !.he plant 19 
the most polent (highest THe content) part of the plant. and It aids female plants 
in catchIng pollen. If the planlls pollinated. restn produCtion Is greatly reduced: 
keeping !.he plant unpoWnated allows for much more flowering and resin 
produCtion. To prevent fertilization. slnsem!lia growers determine plant sel( prior 
to pollen production and destroy or remove maJe plants. 

2 The twelve percent discount was estimated [rom High Times price quotes. which 
are presented la!er In the report. The dlsc~unUng methodology Is explained In 
Jonathan P. Caulkins and Andrew Chalsma, Creating Con.,'l/.slenl Price Series 
(Washington. D.C,: Office of National Drug Control Policy, 1993). 

, . 
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3 rli5tnnC'-1:ty, approxlmately fcrty percent of the m<lnjuanu plants deslroyed by 
DEI\:s Domestic CannabIs £r<lo{calioo ami SuppressIOn Progmm arc'repo:ted 10 l)c 
sinsemilla. Allhaugh n r.ommercml grade plant typically yields {\\ice as much 
Ilmnjuana as a sinsemilla plant, commercial grade plants are nlso more 
susceptible {o deteetlon (since :1inscm:Ua is grown in sntaller pInts, ;lOd more o!ten 
indoor:;,). The estimate that five percent ofimported marijuana is high-potency is 
rather arbitrmy. but 11 renects the fact that strains of high'potency importee! 
umrijuana have always been available. 

DEA has estlmated that domeSllC sources comprtsed eleven percent of U.S. 
marijuana supply in 198~L See Nulionol Narcotics Intt!Wgence Consumers 
CommiHcc. Narcotics intelligence Esfimnre,' TIle Supply QfDrugs to lhe U,S. lWeil 
Market Pmm foreign and Domes/Ie Source in 1983 (With ProJecllOll,; nlnwglJ 198.J) 
(\\"ashington, D.C.: Drug Enforcement Administration. 1983). p, 9, Data from Ddr 

user survey and from High TImes suggests that domestic sourCes now constilnte 
half of the market. 

5 	 Callfom!~. Colorado. flOrida. MiChIgan. LillnoJs, New Jersey. New York Ohio, 
Texas. and Washington. 

6 See the eaTher se.::lion. "Price InfonnaUofl from the STRIDE d:urlbase, ~ ror tl more 
detailed explanation of thiS assumptIon. 	 . 

" 7 	 There has been a partkularly sharp Increase In the THC content of the most 
potent sinsemillin. DEA reports that a recent seizure had a THC .content of ,')0 
percent. 

8 r-;aUonal Narcoti('s Intelligence Consumers Committee. The NNICC Repon 1989 
(Washington, D.C.: The Committee. 1990). 

9 Th.e total weight of federal martjuana seizures'ls not equru to the sum 01 setzures 
reported by Customs, Coast Guard, and DEA. Because ofJolnl operations, and the 
paSsing of cuslody from one agency to nnolher, a gIven seizure is often claImed by 
more than one agency, The Federal-Wide Drug Seizure System (FOSS). which by 
and large corrects thIs data. problem by asslgnlng every large federal drug seizure n 
specifIc idenUfkaUon number. was only recently Implemented. and so reliable datu 
on IOta! federal drug seiZUres 15 not 3vallable for years prior 10 1989. FDSS reports 
total federal seizures of 486 metric tons Imt/ ofmanjunna In fj' 1989.219 mt:n F'Y 
1990.226 mt In F'Y 199:1. 355 mtln F'Y J992. and 34l mt in 1993. 
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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 demographtc groups, it reports declines in many others
and overall use ts virtually unchanged. That there has been a rise in 
marijuana use among· teenagers in the last year seems more certain
the Household Survey reports increased use among those aged twelve to 
seventeen, and both the Monitorlng the Future and PRIDE surveys 
show increased use for every student age group polled. 

Data from the Drug Use Forecasting Program IDUF) Indicate that In 
1992. for the first time in years, the percentage of arrestees testing pos~ 
iUve for marijuana use increased from the previous year, But it is hard 
to draw any firm conclusions from this finding. Are marijuana smok~ 
ers, prev10usly law~abidtng 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? 

Marijuana-related emergency room episodes, as tabulated by the Drug 
Abuse Warning Network (DA\V:\Ij also rose In 1992. Here too, It is diffi
cult to know what the increase impUes about rnartJuana use. When an 
overdose involves marijuana and other ,drugs or alcohol-as the over
whelming majority of marijuana~related emergency room eptsodes do-
rarely is marijuana principally responsible for the adverse reaction. 
Thus, the data could reOect.a .spread in marijuana smoking among 
those USing other drugs and alcohol. On the other hand, the data are 
also consistent wUh a different story: thal more marijuana smokers are 
becoming polydrug users, mixlng martJuana with other iHlcit drugs and 
v.;th alcohol. 
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Discussion 

To the extent that m'!lrijuana smoking has become more prevalent 
among certain groups. it is important to know why. Market supply con~ 
dltions do not appear to be responsible, When prices are adjusted for 
inl1aOon and recent increases in potency. marijuana appears to be 
cheaper than it was a year or two ago, but only by a few percentage 
points, hardly enough to explail1 a shift in use pattcrns. Availability Is 
high; when surveyed in 1993 by the Monitoring the Future program. 83 
percent of high school seniors said that marijuana was "fairly easy" or 
~very easy" lo obtain. But thIs figure Is actually within a percentage 
pOint of the all-time low for the survey. 

A more likely cause of any upturn tn teenage marijuana smoking-at 
least among teenagers-is a change In atUtudes. Among high school 
seniors. there was, from 1980 to 1991. a steady 1ncrease 1n the fraction 
of students who conSidered smoking marijuana once, occasionally. or 
regularly a "great Msk," In the Id91-92 school year, however. the trend 
reversed. A similar pattern appears when hIgh school senlors were 
asked whether they "'disapproved" of smoking marijuana once, occa
slorlaHy. or regUlarly. Disapproval of occasionaland regular use has 
declined since 1990, and disapproval of trying once has declined since 
1992. 

It 1s important to note that these reported attitude changes preceded by 
one or t\l,'O years the apparent recent Increase in use. This suggests 
that trends In marijuana consumption and supply deserve close atten~ 
Uon. On the consumption Side. it ,",ill be important to see whether the 
Ind!cations of growing teenage use are confirmed by other surveys, and 
if similar findings appear for other age groups. Even more important to 
watch for Is e\r1dence of any connection with other drug or alcohol use. 
although such links are admittedly hard to document In terms of sup
ply, domestic marijuana production. which may account for better than 
half of U,S. consumption, is the principal concern, W~en valued at 
retail prices, domestic prodl.;lcUon is probably worth $6 to $7 billion a 
year, 
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Append!x 

DETAIL USE OF TRENDS 

rPercentage with Positive Marijuana Test Among Male Arrestees.1

i 1988·1992 (DUFI I

I 1988 1989 1990 1991 1992: 

, I 


. i Atlanta 4% 12% 22% 
 I 
1 Birmingham 36% 21% 140/0 '16% 22% 

IChicago 50% 31% 27% 23% 26% 

Cleveland 26% 20% 14% 12% 17% 

OaHas 36% 27% 20% 19% 28% 

Denver 21% 25% 34% 

Detroit 33% 21%' 15% 18% 27% 

Fort Lauderdale 42% 27% 22% 28% 32% 

Houston 43% 24% 21% 17% 24% 

indianapolis 42% 40% 31% 23% 35% 

Kansas City 19% 25% 16% 18% 28% 

Los Angeles 32% 20% 20% 19% 23% 

Manhattan 30% 20% 19% 18% 22% 

Miami . 32% 29% 23% 30% 

New Orleans 49% 28% 18% 16% 19% 

Omaha 44% 20% 26% 38% 

Philadelphia 32% 26% 18% 18% 21)0/0 

Phoenix 44% 34% 28% 22% 22% 

Portland 50% 35% 42% 33% 28% 

St. Louis 17% 21% 16% 16% 21% 

San Antonio 44% 29% 26% 20% 28% I 

San Diego 49% 42% 35% 33'110 35%: 


San Jose 25% 247%% 25% ~J 

Washington, DC 12% 11% ""V70 
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Percentage with Positive Marijuana Test Among Males Aged 15-20, 

1989 to 1992 (DUFf 


1988 1989 1990 1991 ·,992 

Atlanta 4% 18% 30% 
Birmjngham 31% 29% 16% 20% 30% 
Chicago 54% 34% 30% 28% 30'% 
Cleveland 29% 19% 15% 14% 23% 
Dallas: 42% 34% 26% 22% 34% 
Den'ver 34% 27% 49% 
Detroit 48% 34% 26% 31% 43% 
Fort Lauderdale 46% 35% 31'7'0 37% 52% 
Houston 47% 26% 26% 24% 27% 
Indianapolis 56% 45% 32% 21% 35% 
Kansas City 14% 34% 23% 23% 39% 
Los Angeles 45% 26% 26% 25% 32% 
Manhattan 35% 31% 31% 34% 41% 
Miami 56% 31% 39% 43% 
New Orleans 51% 27% 18% 18% 23% 
Omaha 21% 36% 42% 
Philadelphia 50% 36% 26% 26% 43% 
Phoenix .55% 42% 34% 28% 35% 
Portland 61% 46% 52% 34% 36% 
St. Louis 16% 31% 17% 21% 28% 
San Antonio 56% 45% 34% 22% 28% 
San Diego 52% 52% 40% 41% 55% 
San Jose 34% 34% 26% 22% 
Washington, DC 10% 9% 16% 38% 
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Percentage of Emergency Room Episodes that Mention 
Marijuana by Age. 5e)(, Ethnicitv. and Location, 
1988 to 1992 !DAWNI 

Pe~c.nt8g& 
Increase 

in Percentage 
1988 1989 1990 1891 1992 1991 to 1992 

Total 4.9"k 4.9% 4.2"/0 4.1% 5.5% 34% 

Age 
12·17 5.4% 5,7% 4.4% 4.5% 6,6% 48% 
18·25 7,1% 7,4% 6,3% 6.2% B.6% 40% 
26·34 5.10/'0 4.9% 5.0% 4.5% 5.9% 31% 
35. 2.2% 2.2% 1,9% 2.2% 3.0% 38% 

Sex 
Male 7.2% 7.1% 6.3% 6.0% 7.8% 31% 
Female 2.9% 2.7% 2.4% 2.4% 3.1% 31% 

RDCe/Ethnlcity 
White 4.2% 4.1% 3.6% 3.6% 4.4% 23% 
Slack 6.B% 6.S% 5.9% 5.3% 7,3% 38% 
Hispanic 4.5% 4,1% 4.4% 4.2% 6.5% 54% 

location 
Central City 6.0% 6.1% 5,7% 4.8% 6.2% 29% 
Outside Central City 7,1% 6.8% 5.2% 5.7% 7.8% 37% 
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Percentage of Emergency Room Episodes that Mentton Marijuana by 
Metropolitan Area, 1988 to 1992 IDAWN) 

Percentage 
Increese 

in Percentage 
1988 1989 1990 1991 1992 1991 to 1992 

Atlanta 7.2% 13.5% 7.1% 8.9% 10.9% 22% 
Baltimore 3,6% 2.7% 3.0% 3.3% 5,2% 5B% 
Boston 3.4% 5.2% 4,1% 6.5% 7,9% 22% 
BuHalo 1.8% 2.8% 2.4% 3.3% 3.3% 0% 
Chicago 7.9% 7.9% 7.0% 5.8% 8.5% 45% 
Dallas 11,3% 10.3% 7.8% 5.8% 8.4% 45% 
Denver 6.8% 7.1% 5.1% 5.0% 6.3% 26% 
Detroit 6,9% 7.7% 5,1% 5.6% 9.4% 67% 
los Angeles 5.3% 5.7% 6.3% 6.1% 6.6% 11% 
Miami 3.7% 4,9% 4.5% 9.4% 7.70/0 -18% 
MinneapoliswSt. l7aol 4.0% 4.7% 4.1% 3.6% 7.0% 94% 
New Orleans 9.2% 6.1% 1Q.5% 803% 9.2% 10% 
New York 5.2% 5.1% 4.8% 3.2% 4$% 38% 
NewarK 6.2% 5.1% 6.0% insf. '4.5% insf. 
Philadelphia 5.5% 5,6% 4,8% 4.1% 8,0% 95% 
Phoenix 6.1% 2.2% 2.3% 2.2% 2.8% 29% 
St, LouiS 0.0% 5.2% 4.2% 4.4% '4.9% 10% 
San Diego 5.5% 6.9% 6.0% 5.7% 6.8% 20% 
San Francisco 4.3% 3,90/0 3.7% 2.6% 2.6% 1% 
Sealtle 4,7% 5.0% 6.0% 6.1% 5.5% -10% 

L.~aShington, D.C. 12.6% 11.6% 8.7% 9.1% 11.8% 30% 
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USER SURVEY DETAIL 

Opinions of PrIce 

Cost of marijuana now compared to one and five-years ago 

Compared to 1 Year Ago Compared too 5 Years Ago 
In=451 (n=401 

Cheaper Now Cheaper Now 
4.. 8.. 

M",. 
Expert.ive

330/. 

Same 
63% 

More 
r::.penelve 

33% 

Opinions of Quality 

Quality of marijuana now compared to one and five years ago 

Compared to 1 YOr Ago Compafed to'S Years Ago 
(n=381 (n=331 

Sama 
83% 

Better Now 

260/. ~ Bett.. Now 
520/. 

L_~~___ 
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Appendix 

oplnlons of AvallabllIty In User Survey 

Ease of getting marijuana now compared to one and five vears ago 

Compared to 1 Year Ago Compared to 5 Years Ago 
(n:44) (n=39) 

Same 
52% 

easier Now 
28% 

'----~------~~-~.~.---

USER SURVEY METHODOLOGY 

We conducted 46 telephone intenrtew5 With current marljuana users to 
supplement the currently available data on marijuana consumption 
and price, We believe our sample. recruited using the "snowball sam
pUng" technIque, is fairly representative of marijuana users'tn terms of 
socIoeconomic status and consumption levels. 

Snowball Sampling and Survey Ad,mlnlotratlon 

Using the snowball sampling technIque, we recruited marijuana .users 
to participate in an anonymous twenty-minute telephone survey. We 
tried to vary soc1oeconomic status and consumption levels of our sam
ple by selecting initIal referents of diverse baCkgrounds. We included 
one of our former herOin interviewers as a recruiter and paid him a $) 0 
referral fee for each successfully completed Interview. In order to 
ensure that Our sample was not dominated by any particular group. we 
limited each recruiter to ten referrals. We found that youths. aged 18 
and under. were the most difficult group to target given the older ages of 
our recruiters. Local respondents called us directly and were inter~ 
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viewed on lhe spot. Out~or~stale 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 recru1ters paid their successful 
referrals $20 cash for their p'articipationln the survey. 

Sample Demographics 

Most of the 46 partlclpants in the study >;,rere white, Just over one quarw 
ter were Afrlcan American. and the remainder were AsIan and Hispanic: 
approximately one~thlrd of the respondents were female. The average 
age was 27,5. The sample included 30 employed individuals. 10 who 
were either unemployed or on publtc assistance. and 10 students. Geo
graphically, 25 respondents were from eastern Massaehusetts: the 
remaining respondents were almost evenly split from the west coast and 
other east coast states. 

DETAIL OF THMQ DATA 

Meen Pri... for Selected Vea.. at One Pound Level !THMOI 

1989 1992 1993 

: One Pound Price (nl $1.211115) $2.042(22) $2.431 (19) 
, - ..-------------------' 
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Sourc. vo. Quality in 1993 iTHMQJ 

Domestic Imported 

Good 
32% 

OK/Poor 
32% 

Good 
..% 

• Pri•• for an Oun•• by Sourc.1988 to 1993 (THMQJ 

1100 


~~!--------~I---------ri---------r---------r,--------~I 
1988 1989 1990 1991 1992 1993 
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