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Introduction
Popular opinions and widespread be-

liefs about a high prevalence and risk of
drug dependence among ethnic minorities
are being challenged by evidence from ep-
idemiologic field surveys conducted on
the United States mainland. Epidemio-
logic catchment area surveys in five US
communities found that the estimated
prevalence of illicit drug abuse and depen-
dence syndromes for Hispanics and for
Blacks was lower or no different from es-
timates for non-Hispanic whites.' Results
from the Los Angeles epidemiologic
catchment area showed strong evidence
of subgroup variation within the broad
grouping labeled "Hispanic." Burnam
and her colleagues2 found that a histoiy of
drug abuse or dependence was five times
more common among Mexican Ameri-
cans born in the United States and living
in Los Angeles than among Hispanics in
Los Angeles who were bom in Mexico.
They also presented evidence that the dif-
ference could be explained by degree of
acculturation into US society.

The Hispanic Health and Nutrition
Examination Survey (HHANES) and
later studies also have contributed to the
evidence on variation within the broad
group termed "Hispanic Americans."
Analyses of HHIANES data revealed that
illicit use of marijuana, cocaine, sedatives,
and inhalants was about twice as common
among Hispanics born in the United
States than among Hispanics born else-
where.3

Ortiz and Medina-Mora compared
marijuana use among Mexicans living in
Mexico with use among Mexicans living
in the United States and found a preva-
lence difference of 35%.4 Specifically, the
estimated prevalence of marijuana use
was 42% for Mexicans living in the United

States vs 7% for Mexicans living in Mex-
ico. In addition, Velez and Ungemack5 re-
ported that the prevalence of illicit drug
use was lower among adolescent Puerto
Rican islanders than among adolescents of
Puerto Rican heritage living on the US
mainland.

Epidemiologic studies of drug abuse
among Hispanic Americans have shown
substantial variations among different
Hispanic groups with respect to preva-
lence of drug use as well as types of drugs
used.6 In addition to acculturation, level of
educational achievement and other indi-
cators of social status might account for
variations in prevalence of drug depen-
dence. However, to our knowledge, anal-
yses to test this possibility have not yet
been carried out with data from the
HHANES or epidemiologic catchment
area surveys.

In this paper we report on the fre-
quency of drug use and abuse in Puerto
Ricans living on the island and compare
these rates with rates from other surveys.
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We also sought evidence on risk factors
for drug use in this population. Our results
are from a survey of the Puerto Rico gen-
eral residential population aged 17 to 68
years. The survey used a standardized as-
sessment, by interview, of drug abuse,
drug dependence, and other psychiatric
syndromes and disorders. The methods
were modeled after procedures used in the
Epidemiologic Catchment Area1 surveys
in the United States. Previous studies on
the island have documented patterns of
illicit drug use in treatment samples of pa-
tients with drug addiction.7-9 One report
offered synthetic estimates for population
prevalence, based on mathematical ex-
trapolation from observed treatment data
and the demographic distribution of the
island residents.'0 In comparison, the pre-
sent study represents the first epidemio-
logic field survey of illicit drug use and
drug abuse and dependence syndromes in
the community-dwelling population ofPu-
erto Rico.

Of special interest in our research is
the association between childhood misbe-
havior and risk of drug use.11,2 Robins13
described childhood behavior problems as
a "sturdy predictor" of later drug abuse.
More recent evidence has accumulated
from both prospective and retrospective
studies,''4,15 adding to the observed con-
sistency of this suspected causal associa-
tion. There also is new evidence on the
potential importance of childhood misbe-
havior as a risk factor for intravenous drug
use,'6 which gives the relationship a re-
newed public health significance because
of the risk of human immunodeficiency
virus (HIV) infection.

Meols
Data were gathered in 1987 in a mul-

tipurpose survey of Puerto Rico's general
population. Along with concern about il-
licit drug use and drug dependence, a cen-
tral aim of the survey was to collect data
on the mental health effects ofa disastrous
flood and mudslide that had occurred on
the island in 1985. Previous publications
have offered detailed descriptions of the
study sample and methods, mainly in the
context of findings on disaster effects.'7"18

In brief, the study populationwas de-
fined as all community residents of Puerto
Rico aged 17 to 68 years, excluding the
homeless, vacationers, and other tran-
sients, as well as those living in prisons or
other institutions without families in the
community. The estimated size of this
population was 1 876 000, according to
the 1980 census data.

A total of 981 designated eligible re-
spondents were selected for interview by
multistage probability sampling from the
study population. Immediately after sam-
pling and informed consent procedures,
912 of those eligible agreed to be inter-
viewed, yielding an interview response
rate of 92.9%. Similar high response rates
have been obtained by the investigators in
other psychiatric epidemiology studies
carried out in the island.19'20 Interviewers
were trained to make efforts to ensure the
privacy of the interview in the household.

Data Collection
Trained interviewers administered a

Spanish language version of the National
Institute of Mental Health Diagnostic In-
terview Schedule. We had adapted this
instrument from that used in epidemiolog-
ical catchment area surveys conducted
between 1980 and 1985. Lay interviewers
asked highly structured, standardized
questions about mental ill health, psychi-
atric symptoms, and illicit drug use and
about behavior problems in childhood and
adolescence. Diagnostic algorithms for
nine mental disorders, including drug
abuse and/or dependence syndromes,
were scored by computer. The algorithms
were based on the American Psychiatric
Association's Diagnostic and Statistical
Manual of Mental Disorders, third edi-
tion.21 Because the Diagnostic Interview
Schedule retains information at the level
of each reported sign, symptom, and be-
havior, it is possible to identify respon-
dents with a reported history of any illicit
drug use.

The psychometric properties of the
Spanish version of the Diagnostic Inter-
view Schedule, as well as the translation
and adaptation process used in this re-
search, have been reported in previous
papers.22X In general, the results of these
studies are comparable to those published
for the original English language version.

The diagnostic criteria for drug abuse
require the presence of both pathological
drug use and impairment in social or oc-
cupational functioning due to drug use,
where "pathological drug use" typically
refers to hazardous patterns ofuse such as
daily use of the drug for a long stretch of
time, episodes ofdrug overdose, or having
been intoxicated throughout the day. The
diagnostic criteria for drug dependence
generally require reports of withdrawal
symptoms and/or signs after stopping a

period of sustained use, or perceived tol-
erance to perceived drug effects (e.g.,
needing a larger dose to achieve a stable
level of drug high). For marijuana (can-

nabis), the criteria for dependence require
the presence of tolerance and, in addition,
either pathological marijuana use or im-
paired social or occupational functioning
due to marijuana use. Implementation of
these criteria in the Diagnostic Interview
Schedule method has been described by
Anthony and Helzer.'

Concordance ofthe Diagnostic Inter-
view Schedule computer-generated diag-
noses with independent psychiatric diag-
noses has been better for the substance
use disorders than for most other mental
disorder categories under study.24 25 For
example, Robins et al.2A reported a sensi-
tivity value of 86% and a specificity value
of 98% in relation to the Diagnostic Inter-
view Schedule lifetime diagnosis for drug
abuse and dependence syndromes, as
compared with a separately made psychi-
atrist's diagnosis.

All results refer to lifetime use,
abuse, or dependence. Thus, whenever
we refer to drug use or drug users, we are
referring to the use of drugs at least once
in the respondent's lifetime. Standardized
scales and interview questions to assess
other characteristics ofthe survey respon-
dents accompanied the Diagnostic Inter-
view Schedule. For the purposes of this
study, the most relevant characteristics
were age, sex, residence in an urban or
rural area, education, marital status, mi-
grant status (i.e., whether the respondent
had lived more than 1 year in the mainland
United States), family history of alcohol
or other drug problems (in a first-degree
relative), stressful life events (as deter-
minedby an interview schedule about spe-
cific reported stressors experienced in the
past year, such as loss of a job, divorce or
separation, or illness), and reported use of
health and mental health services.

StatisficalAnalsis
All survey-based prevalence esti-

mates were weighted to account for selec-
tion probability. The weights also are
post-stratified by age and sex to match the
1980 US Bureau of the Census estimated
population of Puerto Rico. Estimated
standard errors for the prevalence values
and the tests of statistical significance
were calculated with a correction for sur-
vey design effects by means of the com-
puter program SUPERCARP.26

We used unweighted multiple logistic
regression to study the suspected causal
association between childhood misbehav-
ior and occurrence of drug abuse and de-
pendence syndromes. We could not ret-
rospectively estimate misbehavior in
childhood with the Diagnostic Interview
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Schedule; instead, we used Anthony et
al.'s scale of childhood misbehavior
(Cronbach alpha coefficient is 0.71).27 Sur-
vey design factors such as area of resi-
dence have been taken into account in the
regression model, where the focus ofanal-
ysis was on the estimation of odds ratios
from the sample data and not on preva-
lence estimation. The need for stratifica-
tion weights was tested in a separate mul-
tiple regression and did not change the
conclusions.

Rdts
Lifetime Prevalence ofIDlicit Drug
Use and DnugAbuse-Dependence
Syndromes

Of912 survey respondents aged 17 to
68 years, 75 persons reported a history of
illicit drug use and 14 of those qualified for
a lifetime diagnosis of drug abuse or de-
pendence syndrome or both involving
controlled psychoactive drugs (e.g., mar-
ijuana, cocaine, heroin). After the sample
weights and post-stratification factors
were applied, the prevalence estimatewas
8.2% for illicit drug use and 1.2% for drug
abuse or dependence (Table 1). The prev-
alence estimates from Puerto Rico were
substantially lower than published esti-
mates from the epidemiologic catchment
area surveys conducted in five selected
metropolitan areas on the United States
mainland. For a history of illicit drug use,
the epidemiologic catchment area esti-
mate was 30.48% in the United States,
more than three times the rate in Puerto
Rico. This finding cannot be explained by

differences in the age distributions across
the two survey populations. Because the
island sample was younger (it included no
persons over age 69), and because illicit
drug use is more common among 18- to
39-year-olds than among older adults, the
island prevalence might be expected to be
higher, not lower.

In Puerto Rico, as in the United
States, the prevalence of illicit drug use
and drug abuse and dependence varied by
gender, but the gender differences seem to
have been more substantial on the island.
In Puerto Rico, an estimated 12.1% of the
men had a history of illicit drug use, com-
pared with 4.8% of the women (Table 1).
Epidemiologic catchment area estimates
of corresponding male and female values
for illicit drug use in the United States
were 36.1% and 25.37%, respectively.
There was a similar pattern for the drug
abuse and dependence syndromes. In
Puerto Rico, an estimated 2.2% of men
qualified for a lifetime diagnosis of drug
abuse or dependence, vs 0.4% of the
women. In the United States, the corre-
sponding epidemiologic catchment area
estimates were 7.72% and 4.78% for men
and women, respectively.1

One explanation for the lower prev-
alence of drug abuse and dependence in
Puerto Rico may be the lower prevalence
of illicit drug use. To examine this specu-
lation, we computed total population es-
timates and sex-specific estimates for the
proportion of illicit drug users whose his-
tory showed that they had developed a
drug abuse or dependence syndrome (Ta-
ble 1). In Puerto Rico, formen andwomen

combined, an estimated 15.1% of illicit
drug users qualified for a lifetime diagnosis
of drug abuse or dependence, whereas the
corresponding epidemiologic catchment
area estimatewas 20%. Formen in Puerto
Rico and the United States, the estimates
for this proportion were 18.4% and 21%,
respectively-not too distant fromone an-
other. However, for women, the propor-
tions were not as similar: 7.7% in Puerto
Rico, 19% in the United States.1 It ap-
pears that women in Puerto Rico who use
illicit drugs are less likely to develop drug
abuse or dependence syndromes.

Seeking to understand this differ-
ence, we speculated that women in the
United States might expose themselves to
illicit drug use more frequently, and a
higher incidence of drug abuse or depen-
dence might arise out of this more inten-
sive drug involvement. However, among
women who had used illicit drugs in their
lifetime, the percentage ofwomen with a
history of daily drug use lasting for 2
weeks or more was 24.6% in Puerto Rico
and 23% in the United States. Corre-
sponding values for men in Puerto Rico
and the United States were 23.5% and
31%, respectively.l

As noted earlier, the age distribution
of Puerto Rico residents differed some-
what from that of United States mainland
residents. Nonetheless, controlling for age
did not affect the generally lower preva-
lences found on the island. In Puerto Rico,
11.1% of persons aged 17 to 40 years re-
ported a history of illicit drug use and 1.8%
were assigned a lifetime diagnosis for drug
abuse or dependence (Table 1). By com-
parison, published epidemiologic catch-
ment area estimates for 18- to 29-year-old
Hispanics in the United States were
39.81% and 7.39% and estimates for His-
panics aged 30 to 44 years were 21.04%
and 3.90%.1

Suspected Detenninants ofIUlicit
Drug Use

Of the internationally controlled psy-
choactive drugs under study, marijuana
wasthemostcommonlyuseddruginPuer-
to Rico, as in the United States mainland
samples.1'28 The estimated lifetime prev-
alence of marijuana use in the Puerto Rico
study population was 3.3% (data not
shown).

When users are defined as those who
have used a drug on more than five occa-
sions, 1.9% used cocaine, 1.9% used sed-
ative-hypnotic drugs, 1.5% used anxi-
olytic drugs (minor tranquilizers), and
1.21% used heroin. Amphetamines and
other controlled drugs (excluding seda-
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tives, anxiolytics, and marijuana) were re-
ported too infrequently for separate anal-
ysis (data not shown).

We examined four potential determi-
nants of illicit druguse (Table 2): (1) urban/
rural residence (an index ofdrug availabil-
ity and other higher risk environmental
characteristics); (2) migrant status, gauged
in relation to reported duration of resi-
dence on the United States mainland; (3)
education (one index of social class); and
(4) marital status. The large standard er-
rors preclude identifying statistically sig-
nificant differences. There is a suggestion
of differences by residence and marital
status, but there appear to be no differ-
ences in the estimated prevalences for ed-
ucation or for migrant status.

It is not at all clear that psychiatric
disturbances are potent risk factors for il-
licit drug use. At best, the available evi-
dence suggests modest to no influence of
mental ill health on the riskofbecomingan
illicit drug user. To consider this question
in relation to the Puerto Rico survey data,
we estimated the prevalence of seven spe-
cific mental disorder categories for which
diagnostic data were available. A crude
index of association can be calculated as
the ratio of prevalence among illicit drug
users to the prevalence among all persons.
As Table 3 shows, this ratio indicated a
strong association involving illicit drug use
and alcohol abuse or dependence (preva-
lence ratio = 4.68), and also involving il-
licit drug use and antisocial personality
disorder (prevalence ratio = 7.39). The
other prevalence ratios were generally

modest (Table 3) and were not strongly
suggestive of potent causal linkages be-
tween these psychiatric disturbances and
occurrence of illicit drug use, or vice
versa.

Use of General Medical and
Specialty Mental Health Senvices

The epidemiologic catchment area
surveys on the mainland suggested that a
large majority of drug abuse and depen-
dence cases had never received specialty
mental health services or general medical
services for treatment of drug, alcohol, or
mental health problems.1 The Puerto Rico
survey indicated a similar "iceberg" phe-
nomenon, in that very few of those who
had used illicit drugs at least once in their
lifetime and who met lifetime criteria for
drug abuse or dependence reported re-
ceiving any treatment. Only 1 of 75 illicit
drug users identified in the Puerto Rico
survey reported having received specialty
mental health services, and only 5 re-
ported mental health treatment in the con-
text of visiting a general practitioner or
other general medical health care (data not
shown).

Estinated Association between
Childhd Misbehavior and Illicit
Drug Use

As in the epidemiologic catchment
area studies,15'16 the childhood misbehav-
ior scale was highly skewed in the Puerto
Rico survey sample. A total of 30 respon-
dents had scores in the range of four to
nine points, 52 scored three points, 114
scored two points, 287 scored one point,
and 417 scored zero points. As shown in
Table 4, the odds of having a history of

illicit drug use increased with increasing
childhood misbehavior values.

When statistical adjustments for sex
and age were made through logistic re-
gression, the association between child-
hood misbehavior and drug use was at-
tenuated. Nonetheless, the general
pattern of association between level of
childhood misbehavior and odds of illicit
drug use persisted throughout this multi-
ple regression analysis, even with statisti-
cal control of sex, age, education, area of
residence (urban/rural), migrant status,
stressful life events, and family history of
alcohol or other drug abuse.

Diwussion
We found a considerably lower prev-

alence of illicit drug use and drug abuse
and dependence syndromes in Puerto
Rico than corresponding estimates from
the epidemiologic catchment area surveys
conducted on the United States mainland.
These findings are consistent with previ-
ous mathematical projections from treat-
ment data10 and from a comparison of ad-
olescents on the island and the mainland,5
and cannot be explained by different age
distributions in the two survey popula-
tions. The prevalence of a history of drug
abuse or dependence among adults in Pu-
erto Rico (1.24%) was similar to that of
Mexican-born immigrants in the Los An-
geles epidemiologic catchment area
(1.8%) but was much lower than the 8.0%
estimate for United States-born or accul-
turated Mexican Americans.2 In previous
reports, we have described similarities be-
tween the prevalence of alcohol abuse and
dependence and drinking patterns among
residents of Puerto Rico and the preva-
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lence of these disorders among Mexican-
born Hispanic Americans. For example,
we found in an earlier study that the prev-
alence of alcohol abuse and dependence
among Puerto Ricanswas almost identical
to that among immigrant Mexican Amer-
icans in Los Angeles (13% vs 12.5%).3

Our general conclusion that Puerto
Ricans have a lower rate ofdrug problems
than the United States mainland popula-
tion as a whole is sustained by compara-
tive studies of fatal injuries and other
causes of death (Puerto Rico Health De-
partment vital statistics, 1987-1988).
However, impressions based on recent
criminal offenses and on rates of acquired
immunodeficiency syndrome (AIDS)30
appear to be inconsistent with our conclu-
sion. One possible explanation has to do
with a limitation ofour study. Now 4years
old, our data may underestimate current
rates of drug use and substance abuse and
dependence. Both in the epidemiologic
catchment area surveys and in Puerto
Rico there is evidence for a cohort effect
for substance abuse, and the past 4 years
have been filled with public health and
economic events that could affect current
rates. However, this will remain a matter
for speculation until more definitive epi-
demiologic trend data are available.

As in the epidemiologic catchment
area surveys, very few of the identified
illicit drug users reported having received
treatment for alcohol, drug, or mental

health problems. There are no data avail-
able on the number of unduplicated drug
abuse cases in treatment in Puerto Rico,
but data from the mainland indicate that
the rate of Hispanic clients in drug treat-
ment facilities per 100 000 persons was
higher than that of White non-Hispan-
ics.31,32 This apparent contradiction be-
tween lower drug use among Hispanics
and greater utilization of services is pos-
sibly related to drug use patterns.6 His-
panics on the mainland use heroin, co-
caine, and phencyclidine (PCP) as primary
drugs of abuse. Use of these drugs may
more frequently result in medical emer-
gencies that necessitate help-seeking.

Consistent with evidence from other
studies,1,16 sex, age, reported history of
childhood misbehavior, a history of anti-
social personality disorder, and alcohol
abuse or dependence were found to have
generally moderate to strong associations
with illicit drug use and/or drug abuse or
dependence. The observed association
between childhood misbehavior and illicit
drug use could not be explained by con-
founding relationships with sex, age, ed-
ucation, area of residence, migrant status,
level of stressful life events, or family his-
tory of problems with alcohol or other
psychoactive drugs. Further, none of
these variables were found to have espe-
cially strong associations with the pres-
ence of illicit drug use, though there was
suggestive evidence of an association be-

tween illicit drug use and marital status:
"single" was the high-prevalence sub-
group, compared with married, separated/
divorced/widowed.

There are several study limitations
that should be taken into account before
further discussion of these results. First
and foremost, most of our results are
based on a small number of drug users
(n = 75) and an even smaller number of
drug abusers (n = 14). Although this small
sample size limits the statistical precision
of our estimates and statistical power of
our hypothesis tests, the results are gen-
erally coherent in relation to prior evi-
dence.

A second limitation of our analysis is
that none of the epidemiologic catchment
area surveys on the United States main-
land included a sufficient number of Puer-
to Rican respondents to allow direct com-
parison. Although the HHANES survey
interviewed a significant numberofPuerto
Ricans, differences in the methods and in-
struments used for measuring drug use
and abuse between that survey and ours
preclude direct comparisons of the re-
sults. Future surveys of Puerto Ricans on
the mainland could be coordinated with
surveys in Puerto Rico to provide a more
substantial basis for comparisons.

A third weakness is that the epidemi-
ologic catchment area estimates were
based on surveys in five selected metro-
politan areas not intended to be represen-
tative ofthe entire United States. By com-
parison, our island survey sample was
drawn to be representative of adult house-
hold residents ofPuerto Rico. Another po-
tential weakness is that the Puerto Rico
survey and the epidemiologic catchment
area surveys did not take into account the
homeless population, in which prevalence
of drug abuse may be much higher. Epi-
demiologic catchment area analyses have
indicated that population estimates for
drug abuse change very little when appro-
priately weighted institutional survey data
are joined to household survey data. Al-
though incarcerated residents are more
likely to have histories of drug abuse, the
size ofthe incarcerated population is small
relative to the size of the household pop-
ulation.' A similar finding might be ob-
served in coordinated surveys of home-
less adults and household residents, but
this issue cannot be resolved with the data
available to us.

Finally, the comparisons we have
made with the epidemiologic catchment
area surveys are complicated by differ-
ences in study design. We have already
noted that our sample was younger than
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the epidemiologic catchment area sample.
Conttary to the exected bias for this dif-
ference, we found a lower prevalence of
drug use on the island. In addition, the ep-
idemiologic catchment area surveys inter-
viewed institutionalized persons, who
could be expted to have higher rates of
drug use and abuse, but this differencewas
minimized by the weighting of the epide-
miologic catchment area data to correct for
stratification. Lower rates in Puerto Rico
are consonantwith the fact that our sample
is one third rural, whereas the epidemio-
logic catchment area is mostly urban.
However, epidemiologic catchment area
analyses have shown smaller urban-rural
differences in prevalence of drug use and
abuse than we have observed.

We considered the possibility that
residents of Puerto Rico might be less
likely than their counterparts on the main-
land to report on drug use accurately and
completely. We have no direct data rele-
vant to this issue, but indirect data are
provided by the comparable levels of
agreement between Diagnostic Interview
Schedule diagnoses and clinical psychiat-
ric diagnoses.24 Although inaccurate or in-
complete reporting may have produced
underestimates in this survey, we believe
that associations between childhood mis-
behavior and illicit drug use may be less
vulnerable to this potential source of er-
ror. Specifically, there was a moderate, if
not strong, degree of association between
childhood misbehavior and illicit drug use,
even with statistical control for other self-
reported characteristics such as family
history of alcohol or other drug problems,
stressful life events, and related variables.
To the extent that respondents' reporting
on these variables might depend upon re-
sponse tendencies, one might surmise that
thesevariables have been controlled in the
reported relative odds estimates.

Notwithstanding these study limita-
tions, it may be valuable to consider expla-
nations for low prevalence rates in Puerto
Rico. We already have mentioned differ-
ences in level of acculturation as a possible
explanation. Nonetheless, it would seem
worthwhile to consider in future research
whether the apparent differences might be
due to greater familism and extended kin-
ship networks on Puerto Rico, compared
with Puerto Ricans or other Hispanic
Americans living on the mainland. The
higher rates of family conflict, disintegra-
tion, and alienation sometimes found in the
families of those with drug abuse and de-
pendence are less common in Puerto Rico,

Febnuay 1993, Vol. 83, No. 2

especially compared with Hispanic-Amer-
ican populations in the bigger cities of the
United States.l3,33,3M

It is intriguing that returning Puerto
Rican migrants who had lived on the US
mainland for 1 year or more were no more
likely to have become involved in illicit
drug use than were Puerto Ricanswho did
not migrate. Clearly, there is a need for
more definitive studies to clarify these ap-
parent observed differences between the
prevalence of illicit drug use and drug
abuse and dependence syndromes in Puer-
to Rico and the prevalence on the main-
land, and between returned migrants and
Puerto Ricanswho stayed on the island or
who migrated to the mainland and did not
return to the island. With greater appreci-
ation for diversity with the Hispanic-
American community, it should be possi-
ble to improve our understanding of illicit
drug use and drug abuse and dependence
as public health problems in these impor-
tant and growing segments of the Ameri-
can population. [1
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