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On April 26 and 27, 1994, the Office of National Drug Control Policy assembled a
group of experts in Ann Arbor, Michigan, to examine the recent upswing in the use of some
drugs by American adolescents and to explore alternative explanations for this phenomenon.
Marijuans, inhalants, LSD {lysergic acid diethylamide), stimulants, and cigareties were
discussed at the meeting. Although cocaine has not shown z similar increase, the data on
cocaine were discuassed. Those in attendance were as follows:

* Invegtigators from the Monitoring the Future Study
University of Michigan
-~ D, Lloyd Johnston; and
— Dr. Patrick O'Malley,

» Drug experts from sround the country
w Dr. (ilbert Botvin; -
— Dr. Deborah Ridley Brome;
— Dr. Raul Caetano;
- Dr. Richard Clayton;
w=Dr. Joy Dryfoos;
— Dr. Phyllis Ellickson; and
— Dr. William Hansen,

» Government officials
— Dr. William Bukoski;
-~ Mr. Fred Gareia;
- Mr, Arthur Houghton;
— Ms. Paincia McMahon,; and
— Mr. Willizam Modzeleski.

*
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MEETING OF THE ANN ARBOR GROUPPRELIBRARY HEPORT

. CSR staff members
~ Dr. Fe Caces;
— Mr. Robert Cohen; and
~ Dir. Terry Zobeck.

The meeting lasted 134 days and consisted of @ thorough examination of the existing
data from the Monitoring the Future (MTF} study and a thorough discussion of the causes of
the phenomenon of increasing drug use and what can or should be done about it. The
meeting began with a 2-hour presentation of results from the study by the principal
investigator, Dr. Johnston. He covered the trends in use among the three grade levels overall
(Bth, 10th, and 12th grades—the aw&y alge includes samples of college students and young
adults; howsver, the focus of the group was on the junior and high school student samples)
and armong key demographic subgroups. That presentation, which is summarized in
Appendix A, also provided considerable information on the degree of covariance over time of
perceived risk and personal disapproval with the use of each drug. Dr. Johnston pointed out
that even if these attitudes and beliefs are key determinants of use, as the MTF researchers
claim they are, one still needs to determine what factors lead to changes in these attitudes
and beliefs.

As might be expected, the group had no definitive answers sbout what caused the
rise, but a host of competing hypotheses emergsd about what might be behind these changes
in drug use rates,

There was consensus about ene thing: These changes are real and constitute a wake-
up call for the country, There was genuine concern that the reversal of the downward trend
in drug use could signal the emergence of & new epidemic of drug usé. On a number of
aceasions during the past 20 years, there have been assertions by bighly placed officials that
we have “turned the corner” on drug abuse. Each time, the assertion not only proved to be
wrang but seemed to delay timely response 1o the changes. It would be tragic if nothing were
learned from this history of bad guesses gbout where the trend line is going.

It also would be irresponsible not to ask why there has been a recent upswing in drug
use among American sdolescents. However, any interpretation must be cautious and made in
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context. The context is that during the recent past there has been a dramatic decline in
reported drug use among young people in the United States. Is the recent upswing in rates
connected to a diminution of influence of the factors which caused the recent dramatic decline
in drug use rates? )

DISCUSSION

The Ann Arbor Group was asked to focus on five discussion guestions.

| 1. What is the signiﬁc;mee of the i993 resulta from the MTF atudy?
2. . Ara the 1998 numbers the beginning of a long-term trend?
3. What bypotheses seem most promising to account for the observed changes?
4. How can these competing and alternative hypotheses be tested?
8. What other indicators are there from other data sources that either confirm

or refute the 1993 MTF resulés?

Qver the course of the 13%.day meeting, the group discussed each of these questions;
responses for each question are presenied balow,

Ques}z’m 1. What is the significance of the 1993 resulis from the MTF study? The
MTF study has been tracking naticnally representative samples of high school seniors
annually since 1875, In 1931 nationally representative samples of 8th- and 10th-graders
were added. The total sample size is now approximately 50,000. There are three distinctive
features of the MTF study: (1) the students who complete the guestionnaires are
representative of all students in their class cohort; (2) the gquestions and questionnaires
essentially have remained the same since 1975; and (3) the addition of the §th- and 10th
graders provide earlier warning signs than were possible when the sample contained only
12th-graders,
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The Ann Arbor Group noted that the study currently omits young people who have
left school at each grads lsvel. In 8th grade, this is probably a negligible proportion, but by
12th grade it can rise t6 15 to 20 percent of a ¢lass cohort. (Among Hispanic youth, dropout
rates may reach as high as 40 percent by the 12th grade.} However, census dats suggest that
there has been relatively little change in the overall dropout rate during the life of the MTF
study.

Table 1 following this page presents past-year use of selected drugs (past-month use
for cigarettes} for 8th-, 10th., and 12th-graders for 1992 and 1933 (see Appendixz B for more
detailed data). Each drug and its use is discussed hrisfly below.

* Mari{juana use in past year—The Ann Arbor Group believes these increases
are real. They are certainly statistically significant: For all three grades,
the increases were significant at the 0,001 level. However, the primary
concern is about the substantive significance of these results—marfuana is
often the first illicit drug used. Any use of marijusna by young persons
increases the probability that they will (1) become daily users of marijuana,
{2} have opportunities to obtain other illicit drugs, and (3) use them.
Slightly over one-quarter of high school seniors, almost one-fifth of
10th-graders, and almost one-tenth of Bth-graders reported use of marijusna
in the past y&ar: From a public policy perspective, these numbers and the
increases from 1992 o 1993 deserve attention,

* Inhalant use in pust year.~The group noted that although inhaianis are the
most widely available drug class, they have beer historically igoored in drug
prevention curricula and in public service messages. In all three grades
{8th, 10th, and 12th), there was an increase in reported past-year use of
inhalants, and this builds upon a longer term rigse in use among high school
seniors during the 1980’'s. However, the Ann Arbor Group was most
alarmed about the statistically significant incresse in use among eighth-
graders (0.08 levell. Part of the reason for the concern is that inhalant use,
which is highest in the early teens, appears fo function as a "gateway” to
other illicit drug use, much like marijuana.
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Table 1

Use of Selected Drugs Among 8th, 10th, And 12th Graders:
1992 And 1993

1992 1993 Sign
Marijuara--Past Year Use
Seniors 218 26.0 e
| 10th Gradsrs 15.2 192 -
8th Graders 7.2 8.2 i
Inhglanis-~Past Year Use
Seniors 84 74 ns
10th Graders 7.5 8.4 ns
Bib Graders a5 11.0 *
| LSD—Past Year Uss '
Seniors 8.8 8.8 **
10th Graders 4.0 4.2 fs
8ih Graders 21 2.3 ns
Stimulants--Past Year Use )
Senioes 71 8.4 "
1(th Graders B2 a8 *
gth Graders 65 7.2 s
Cigaretias~Past 30 Day Use
Seniors ‘ 17.2 19.0 *e
16t Graders 12.3 14.2 -
Bth Giraders 7.0 83 N
“ Any Ellicit Drugs Other Than
Marijuana—Past Year Use

'An increase can be statistically significant at three levals of probability. They are traditionally noted as
05, 0%, and 001, These levels are noted in the 1able by an *, **, or **. | * appears, it means that a
diffarence petveasn 1952 and 19935 this large or larger would oocur by ¢hance gnly 5 times in a 100 it this
study ware conducted 100 tmas, I * appears, i means that a difference belween 1892 and 19853 this large
or targer would oceur by chance only 1 lime in a 100 i this study ware conducted 100 tmes, If *** appears,
it means thal a difference between 1992 and 1993 this latga or larger woulkd cecur by chanes only 1 fime in a
1,000 i this sludy were conducted 1,600 times, If *ns” appears, it mwans that the increase was no!
statistically significant,
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. LSD uze in past year —The M'TF ressarchers argue that the rise in LSD
use, which had been occurriog among college students and young adulis for
3 years, may be due in part to the fact that it bas been a long time since
LSD was widely used, and young people became concerned about its
- conssquences. “Ger;eratit}xzai forgetting™ may have occurred. They also
noted that self-reported availability has been rising for several years and, in
the case of this drug, may have played a role in its increased use.

* Stimulant use in past yeur ~—Stimulants congtitute a class of illicit drugs
which also were popular in the early years of the epidemic. There was a
statistically significant increase in use for hoth 12th- and 10th-graders,

» Use of any illicit drug other than marijuana in past yegr —This finding
makes clear that the increase in drug use is not just confined to marijuana.
While the increases in marijuana use in 1993 were clearly the sharpest, the
proportion of seniors going beyond marijuana use to the use of other illicit
drugs also rose signibicantly.

Statistics for 8th- and 10th-graders’ use of “other illicit drugs” are not
caleulated because their answers for inhalants and opiates other than
heroin are not considered reliable by the MTF Investigators. The “other
illicit drugs” category for seniors does not include inhalants, aleohel, or
cigarettes.

» Cigurette use in past 30 doys —There is evidence that cigaretie use is a
gateway drug for the use of other drugs, both in tefms of time order of
pecurrence (L.e., simple age at onset) and conditional probability (e.g., use of
cigarettes increases the likelihood of using marijnana), which may be
related to learning how to smoke (e.g., route of administration) and learning
to use a drug to alter mood. For ihege and cther reasons, the data
presented above are alarming to the members of the Ann Arbor Group. For
example, the negative message about cigareite use is and has been
consistent and constant in the mass media and through other channels as
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well {i.e., school health curricula). This being so, why would statistically
significant increases in past 30-day and daily use rates accur? It cannot be
the inconsistency in, or the frequency with which, the message is being
delivered. 1t also should be noted that, for most of these youth, purchasing
any nicotine-containing product {e.g., cgarettes or smokeless wobaceo) is
illegal. The forthcoming increase in cigarette taxes should help, and
perhaps the impesition of the Synar Amendment will have an effect on
these rates. (The Synar Amendment to the 1992 Alechal, Drug Abuse, and
Mental Health Administration, (AIDDAMEIA) Reorganization Act provides
explicit performance guidelines to the States for limiting youth access to
tobaceo produgts) Certainly a careful examination of these rates over the
next 3 to § years will be a way of naturalistically measuring the eﬁ'm of
legislation as a way of controlling access to such drugs.

The Ann Arbor Group reached consensus on the following points with respect to the
significance of these findings:

The observed upturn in drug use that has occurred among American
adolescents is valid;

The levels of use attained by 1992 were still high by historical and
international standards;

Despite substantial improvements in recent years, this turnaround suggests

a need to critically examine prevention efforts;

Things clearly can get worse;

The interventions in the aggregate are proving insufficient to hold the
ground that has been won;

Dirug wuse is a chronie, relapsing problem for society—one which requires

sustained countermeasures; and
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. It is impaortant to incculate new replacement generations of naive young
people.

Question 2. Are the 1983 numbers the beginning of g long-term trend? There is no
way to kniow for certain, of course, whether the increases in drug use will continue beyond
1883, Several ominous signs were noted, however. First, for & number of drugs the key
attitudes of perceived risk and disapproval continued to erode in 1983, and they appear to
have been lsading indicators in this most recent turnaround. Further, there was erogion in
these attitudes for cocaine and crack-cocaine, which could foretell an increase in their use in
1994, even though there was not a significant increase in 1993, Second, insofar as cigareties,
inhalants, and marijuana play roles as gateway drugs for the use of other illicit drugs, their
increased use could have further consequences, particularly among sighth-graders, Finally,
there has been no obvious shift in the historical situation related to drug use since the 1993
survey, which might be presumed o lead {0 some reversal of the increase. The major
exceptions have heen the widely publicized deaths of actor River Phoenix and rock star Rurt
Cobain, which could have some deterrent value if students can learn vicariously from their
experiences. Whether the trend is likely to continue, however, depends on what is driving it
and whether those underlying factors are changing.

Question 3. What hypotheses seem most promising fo account for the observed
changes? The Ann Arbor Group spent a substantial amount of time discussing competing and
alternative hypotheses, which might account for the observed changes of concern and the
recent upawing in use of selected drugs. As an exercise, the group listed 20 such hypotheses
and ranked them based on sn average of individual ratings. Each participant was asked to
rate what they judged to be the importance of each hypothesis in explaining the observed
increase in drug use in 1993, taking into sccount the probability that the hypothesized
change in the explanatory variables had cecurred and the likely importance if it did occur. It
is known that the rates of drug nse ars affected by a complex nexus of risk factors {e.g., at
the individual biological, peychological, social, environmental, and cultural levels) and
protective or resiliency factors (e.g., forces which might cancel out or buifer the influence of
the risk factors). Therefore, multiple hypotheses (some of which are at least partially testable
with existing data sets) may be true. Given this caveat, the hypotheses generated by the Ann
_ Arbor Group are provided in Exhibit 1 on the following page.
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“Exhibit 1

Complete List of Hypotheses

1. Reduction in perceived risk and disapproval associated with drugs
A.  More ‘propenents” and “reassurers” in the mase media
B.  Less "informal learning” of risks, due to:
1. Lass news coverage
2. Less Parinarship coverage
3. Less coverage in entertainment programs
4. Fawer “unfortunate role models” (e.g., Len Bias)
2. increased use of “pateway drugs” A
A.  Change in age at first use of gateway drugs
Diffusion down from coliege student population
Increased availabifity of LSD
Lower prices of cigarettes
Revival of interast in some aftitudes, beliefs, and behavior from the 1880s

U

As drug use became rarsr over the past 10 years, it may have become morg “altractive” o
youth as a torm of rebellion

e

Fluctuations in economic cycles

Sociai and political alignation

10. Saturatior/desansitization to prevention messages

11. Rise in daviance generally

12. Erosion in constraining factors {parents, {eachers)

13. Improvement in school retemion {i.e., decreasing expulsions and dropouts)
14, Rising school suspangsion rates

15, Parents ars increasingly drug experienced

16. Heduced funding for prevention

17. Prevention in chools may be deciinir;g, less effactive, or backfiring
18. Motivating force of exscutive lsadership has declined

19. State and local efforts in prevention may be iagging

20. increased influence of social stressors {racism, poverty, etc.)
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The Ann Arbor Group discussed these hypotheses in some detail and ranked them in
order of irapartance (i.e., from l-highest to 20-lowest} for explaining the observed increase in
drug use. The leading hypotheses are discussed below. The reader should be cautioned that

these hypotheses

are based on discussions by a selected group of experts; another gelected

group of experts might generate different or additional hypotheses for explaining the upturn

in drug use,

A general rise in devignee generally has helped produce the obgerved rise in drug use among

adolescents.

An increased use
drugs has helped

The MTF study includes 14 items measuring delinquency (e.g., “gotten into
2 serious fight at school or work™ and “damaged aschool property on
purpese”), For 7 of the 14 items among high school seniors, the rates are at:
their highest levels since the study began in 1975,

11 most studies, delinguency and drug use are statistically correlated at the
individual level though not necessarily ai the aggregate level, and
delinquency usually precedes drug use at the individual level,

If aggregate levels of delinquency are increasing in this age group, an
expected consequence might be increaged drug use, ‘

It should be noted, however, that the trends in delinquency and drug use
are not coincident at the aggregate level. While delinquency has risen

gradually in recent years, drug use rose sharply 1o 1983,

of gatewnay drugs or o reduction in the average age ot onset of use of gatewsny
produce the chserved rise in drug use among adolescents,

The data show an increase in the daily use of cigarettes (all three grades).

it is possible that the increases in cigarette use portends further increases

in the use of marijugna and other drugs.

CSH, incorporated
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* The MTF study contains data that would allow a test of the hypothesis
claiming the average age ai onset of use of gateway drugs has declined.

. The use of two other drugs-—mar{juana and inhalants— which serve as
‘gateway drugs to further illict drug use increased in 1993,

The reduction in students’ perceived risk of using specific drugs, and their perceived
disapproval by friends for their using specific drugs, has Aelped produce the observed rise in
drug use among adolescents.

. This hypothesis received considerable attention from the MTF investigators
in regard to marijuans and cocaine, They found that increases in the
perceived harmiulness of these two drugs and perceived disapproval of the
use of these two drugs track exceedingly well with the trend lines in the use
of these twa drugs. ’

. The MTF researchers investigated whether changes in perceived
availability, conservatism, and religiosity were plausible as alternative
predictors in the earlier downturn of drug use; they were not.

. Given the strength of the existing evidence from the MTF study;, drug use
among high sehool students is most affected by the perceived harmflness of
using certain drugs.

* The following two subcomponents of this hypothesia were offered by the
investigators to help explain the observed shifls in disapproval and

perceived risk.
A, Axn increase in the number and visibility of drug use proponents and those who
reassure young people that the use of drugs is safe and appropriate belped produce

the observed rise in drug use among adolescents.

» It iz assumed that vouth are influenced by the mass culture,
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. It is agsumed that a distinet youth culture exists within the United States,

. The data underlying the hypothesis are g seeming increase in the number of
popular songs which glorify drug use and the visibility of popular culture
--heroes who openly admit drug use and thus offer themselves as modeis.

B. An overall reduction in informal learning about the risks of drug use (e.g., less news
caverage of drug issues, fewer numbers of and less appropriate time slots for
Partnership for a Druog Free America PSAs {public service announcerments), less focus
on drug use in entertainment programming, fewer “unfortunate” role models for the
dangers of drug use} has helped produce the observed rise in drug use among
adolescents,

. There was an 83-percent reduction in the coverage of drug use issues in
major television network pews between 15988 and 1983,

* The major television _zzetwerks reduced the dollar value of Partoership for a
Drug Free America PSAs by 29 percent between 1850 and 1993,

» The data reflect the reduced priority of drug abuse on the public policy
. agends, at least as that agenda is reflected in mass media coverage.

. The Persian Gulf War so dominated the mass media for so long that many
important domestic issues, including drug use, were pushed off the public
agenda and out of the eonscipusness of the American public,

. Violenee in its many manifestations and hesith care emerged as top priority
issues, replacing drog abuse as a topic of concern in the mass medis. The
degree to which drug use is integrally connected 1o these other problems has
been substantially overlovked and ignored in the media.

. Young people watched, attended to, remembered, and reported that mass
media PSAs had an inflluence on their intentions t0 wse and the actual use
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of drugs, according to data from the MTF study. In 1993 there was a
deciine in their recalled exposure to the adds, and to the judged impact of
the ad campaign on their own drug-using behavior.

An erogion in the constraining influence of people in key social control roles e g.,

parenis and teachers in particular) haz helped produce the observed rise in drug use among
adolescents.

. There is a widely held assumption that peer influences are so dominant
during adolescence that the influence of significant adults (i.e., parents and
teachers} is virtually nonexistent; this is not so.

. The group identified a steady erosion in the influence of parents and

teachers as a possible predictive factor for the observed increase in use of
selected drugs among adolescents.

» Possible mechanisms by which these factors might operate are:

- (reater percentage of families with two working parents;
- More single parents;

- La8s monitoring and supervigion of children at all ages;

- lnereased level of discomfort among parents who themselves used drugs
about ielling their children not to use them; and

- Incressed loss of control within classrooms and the consequent loss of
respect for teachers by students.

e In schools there is the impression that teachers bave less authority and
thus less influence,
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* it shouid be noted that most of these social trends have been gradual and do
not map well onto the change curves for drug use.

Inerecsed availability (with specific repard to LSD) and lower price dizsincentives (with specific
regard to cigareties) helped produce the observed risein the use of these drugs among
adolesvenzs.

* Data are available concerning the perceived availability of LSD. They show
an increased perceived availability in recent vears (see Appendix B), In
addition, perceived risk and disapproval rates have been decreasing since
1991,

. If the previously published analyses are replicated, then increased
availghility would have less predictive power than decreases in perceived
harmfulness in explaining the increase in LSD use,

* This hypothesis reflects a general principle about the price elasticity of &
commodity like cigarettes. It generally iz assumed that increases in price
ssrve as & disincentive 1o new users, particularly adolescents, whe
presumably have less discretionary income. The question is whether, in
this case, adjustments in price that occurred during & recent price war
among tobaccs companies increased use.

* It was not determined whether the annusl time points used for
measurement in MTF are idesl for capturing the effects of price wars. The
effects of price changes more generally might be tested at the State level,

however,

A decline in the motivating force of executive leadership {i.e., Federal, Staie, local, civic) helped ‘
produce the observed rige in drug use among adolescents.

* The assumptions behind thiz hypothesis are as follows:
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- Leaders influence the priority rankings of social problems on the public
policy agenda;

- Failure of leaders to identify drug use as a top priority causes it to drop
from the agenda;

- There is a radiating effect of leadership out from the Federal level;

- The diminution of attention {6 drig use as a top priority at the Federal
level has caused & diminution of concern about drug use at the State,
local, and civic levels;

- The media take their cues in ¢considerable part from the national
lesdership. The decline in media coverage already has been
documented;

— There is some additional evidence to support this hypothesis at the State
level. The National Association of State Aleohol and Drug Abuse
Directors indicates that States have reduced their dollar commitments to
deal with drug use in the past 2 to 3 vears;

- Thig compounds the recent reduced Federal commitments of dollare
targeted at drug use prevention and could be exacerbated by projected
further decreases in such commitments from the Federal Government,

and

. There was considerable sgreement within the Ann Arbor Group that the
societsl wide problem of drug use was never really solved; the level of use
simply declined appreciably., The reductions were used, at least implicitly,
as a basis for shifting atiention elsewhere.
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. Two new foc of concern, particularly in the schools, have been HIV/AIDS
{(human immunodeficiency virus/acquired immune deficiency syndrome} and
violense,

. ‘There was also general agreement in the Ann Arbor Group that for any of

the social problems (e.g., drug use, HIV/AIDSE, violence in the schools and
streeta), there is need for a sustained and robust response—episadic and
relatively weak commitments do not guffice.

It is slways possible 1o generate more hypotheses than there are date available o
test them, and the Ann Arbor Group has done that with its list of 20. However, data have
been brought to bear on a number of them by the MTF research group; others could be tested
to some degree with further analysis of the MTF data, and still others may be testable with
the nse of additional data sets.

It should be noted that most of these hypotheses are siated with the presumption
that some condition in the society has changed, and that because of that change, drug use
has gone up. The presumption itself should be tested first, and in 8 number of cases, it has
been tested. Data of additional relevance come from static or cross-time correlations
regarding the hypothesized causal factor and she level of drug use in this age group. There is
still much {0 be examined and tested. The Ann Arbor Group recommended that as many
hypotheses as possible be addressed in the MTF data, and that other data sets be considered .
for the remainder of the hypotheses. Wherever possible, bypotheses should be examined with
multiple data sets. "

Question 4. How cun these competing and alternutive hypotheses be tested?

» The MTF st{zziy constitutes an important national resource for exploring
these hypotheses. Now that the hypotheses have been identified,
researchers at the University of Michigan can begin addressing the onea for
which data mre available.
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» It would be useful t¢ explore in more detail other data sets that might have
appropriste indicators and develop mechanisms by which the hypotheses
could be tested in thoge data sets.

Question 5.  What other indicémrs are there from ofher data sources that either
confirm or refute the 1993 MTF resulis?

. There are vther data sets which might be relevant to address the observed
vise in drug use among adolescents:

— The National Household Survey on Drug Abuse (NHSDA), formerly
administered by the National Institute on Drug Abuse, now kxated
administratively in the Office of Applied Btudies in the Substance Abuse
and Mental Health Services Administration;

- The Youth Rigk Behavior Surveys conducted under the auspices of
Centers for Disease Control znd Prevention;

- The SEARCH data set that may be somewhat limited in geagraphic
scope; and

- Bchool-based surveys conducted by the Addiction Research Foundation
in Ontarie, Canada.

. With regard to specific indicators that would allow replication of the
analyses conducied with the MTF study, there was not sufficient familiarity
with thess other data sets to make much comment.

. However, it ia known that the NHEDA does contain questions about
perceived harmfulness and the usual 12 to 17 year-old breakdown might be
further broken down into 8th-, 10th-, and 12th-graders,
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¢ It is suspected that the NHRDA does not adequately cover school dropouts
to address the influence on survey resuits of dropping out.

* The number of school suspensions is said to have risen in recent years and,
simultaneously, the retention rates may have increased as well. These
assertions need to be tested empiricaily.

. If retention rates have increased enough, this would mean thai some of
those who would formerly have dropped out are remaining in school, and
they might be influencing the aggregate rates of use.

. It seems uniikely, however, that this would account for the sharp l-year
increase that was observed in all grades in 1993,

In the end, however, it is clear that there will remain a great deal which cannot be
empirically proved or disproved. Ideally, there should be data from multiple sources that are
comparable, In the absence of such data, policymakers will have to proceed on their partially
informed judgements about what is happening and why. This is the way policy decisions
usually are made. Hopefully, the exercise of the Ann Arbor Group will help by offering a
fairly comprehensive list of issues to be considered, as well as its partially informed
judgements about what have been the most important determinants of the ohserved rise in
drug use rates from 1992 to 1993, |
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APPENDIX A

BACKGROUND INFORMATION FOR THE ONDCP
MEETING ON ADOLESCENT DRUG USE




Background Information
for the
ONDCF Meeting on Adolescent Dirug Use
on

April 26-27, 1994, Ann Arbor

Lloyd Johnston



Enclosed are some figures detailing the phenomenon under consideration—
namely, the recent increase in several forms of illicit drug use and in cigarette
smoking. For each drug showing such an increase, plus cocaine, which has not
a3 of yet, there are long-term trend data for subgroups based on region,
urbanicity, racial/ethnic classification, and sociceconomic status as measured by
parents’ average education. Please note that the racial/ethniz group trends are
based on two-year moving averages to damp out random perturbations. This also
makes them Jess sensitive to one-year changes, such as in 1993,

Many of the numbers associated with these graphs are contzined in the
tables attached to the January 1994 press release.
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News and Information Services 412 Mayoard
Anss Arbor, Michigan

4810331399

January 27, 1984 {21)
Contact: Diane Swanbrow
Phone: {313} 7474416

Drug use rises among American teen-agers,
as fewer see dangers and as peer norms
begin to change. Cigarette smoking among
teens als¢ begins te increase.

MONDAY, JANUARY 351, 1984,

EDITORS: Results of this survey will be released at a nevs
conference on Jan. 31 at 1:30 p.m. at the Hubert H. Humphrey
Buil&ing in Washington, D.C., Joining Lloyd Johngton, the
principal investigator of the Monitoring the Future Study,
will be Donna E. Shalala, Secretary of Health and Human
Services, Richard W. Riley, Secretary of Education, and Lee
P. Brown, Directeor of the Office of National Drug Control
Policy. For further information on the study, contact
Johngston at {313) 763-5043.

ANNE ARBCR~-«Drug use among American voung pecple has
been making a clear comeback in the past two vears. That is
the conclusion of University of Michigan regearch scientists
Lloyd Johnston, Patrick OfMalley, and Jerald Bachman, all at
the Univergity’s Institute for Social Research.

In the 19833 results from their 19th annual survey of
American high school seniors and their third annual survey
of eighth- and 10th-graders, the investigators report a
sharp rise in marijuana use throughout the country at all
three grade levels, as well as an inGrease in the use of
stimuliants, LSD, and inhalants. They alse note an increase
in ¢igarette smoking in all three grades.

"ILast year we reported an upswing in the uge of a
nupber of drugs among the eighth-graders," states Johnston,
vand a4t the same time sone important attitudes and beliefs
about drugs began to soften in all three grades. These
attitudes and beliefs---specifically, the dangers believed
to be associated with the use of these drugs, as well as
personal disapproval.of using them---play a c¢ritical role in
deterring use. When they begin to soften, as they did last

{nore)
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year, an increase in use can be expected.” These attitudes
softened still more in 1993,

The Monitoring the Future Study is funded under a
series of grants from the National Institute on Drug Abuse
{NIDA), a component of the National Institutes of Health.

It addresses a broad array of research objectives, including
measuring and explaining changes in drug use among American
youngy people. At present, approximately 50,000 students in
more than 400 schools are surveyed anhually. They
constitute nationally representative samples of all sighth-,
loth~, and 1zth-grade students in the coterminous United
States,

Marijuana. In 1983 the proportion of students
reporting any use of marijuana in the prior 12 months was &
percent for eighth-graders, 19 percent for loth-graders, and
26 percent for izth-graders. All of these rates increased
by three or four percentage points in the last year or two,.
{$ee Table 1.) Put another way, the proportion of eighth~
graders using marijuana has increased by half in the last
tvo years, while the proportion of i0th-grade users
increased by about a quartér and the propertion of 12th-
grade users by about a fifth. PThese rates are still well
below the peak levels reached in the late 70s5,% observes
Jehnston, "but they clearly represent a reversal of the
declines we recorded for more than a decade." (See Figure
€.)

I8D. Other drugs have also been on the increase. L1Sh
use has been increasing gradually at all three grade levels.
Johnston notes, "L8D was one ¢of the earliest druygs to fall
from favor in the eplidemic of the last 1% years, as concerns
about its harmful effects mounted. Today ycunysters may
need to learn the same lessons the hard way, since they have
had fewer firsthand opportunities to learn from events
around them. Of course, thers is an alternative: We could
do a better job educating and persuading them than we have
been doing in the last few years.®

Inhalants. The use of inhalants (like gliues, solvents,
and asrosols) alse rose in the past two years at all three
grade levels. Inhalants are unugual in that they are most
likely to be usged actively in the earlier grade levels, the

{more)
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investigators note. For example, 11 percent of the eighth~
graders {(one in every nine) reported using an inhalant in
the previous year, compared with 8 percent of the 10the
'graders and 7 percent of the l2th-graders. Amomngy 12th-

¢ graders, inhalant use has risen fairly steadily from the
gid~708 to the late~«80s., {(Se¢e Table 3.} Over the most

" recent two years, inhalant use rose again, at all three
grade levels. (See Figure 6.} "We don’t think that young

: people fully understand the dangers of inhalants, perhaps
because most of the substances inhaled are common household

. products,” the investigators state, "but they definitely can

. be lethal.®

) Stimulants. This class of drugs, comprised of the

‘prescription~-controlled amphetamines, was at one time the

i second most widely used after marijuana. Stimulant use

;began to fall from favor after 1981, perhaps in part because

‘of the growing popularity of cocaine, and use dropped to a
relatively low level. However, use has risen at all three

‘grade levels over the past one te two years. (See Table 1

%and Figure 6.}

; YCertainly the combination of drugs now growing in
popularity-~-marijuana, LSD, and amphetasines---=is

'raminiscent of what was popular in the early days of the
drug epidemi¢," observes Johnston., “Qther drugs then
‘followed in popularity. I certainly hope that we are not

keeing a rebirth of the old epidenic.®

itudesg ai 11 abo prugs,. Johnston adds, “The
changes in use would worry me less if the underlying
attitudes and beliefs were not also continuing %o shift in a
direction favorable te drug use. Unfortunately, the
perceived dangers of nearly all of the illicit drugs
declined in 1993 at all grade levels.® (See Tables & and
7.) There was a fair drop in the proportions seeing
éarijuana use as dangerous at any level, even regular use.

The perceived risks associated with crack and powdered
cocaine also dropped in all three grades. Personal
éisapgraval of crack and cocaine use also fell, While there
was little change in the actual use of either c¢rack or
ﬁawﬂer&ﬁ cocalne in 19%3, the investigators fear that these
changes in beliefs and attitudes could presage an increase
in their use, as well. {more)
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sgith more young people smoking cigarettes and using
marijuana, and with the psychological and social constraints
on use declining, the stage is set for a potential
resurgence of ceocaine and crack use in this population,®
comments Johnston. ¥This is one of the reasons we take
these developments so seriously. The country cannoet afford
another cocaine epidemic. We are already struggling to
reduce a large population of heavy users through costly
programg; we certainly don’t need any more recruits to this
group from a new generation."

Somial norms against use, reflected in the proportion
of students who disapprove use of these drugs, have been
softening in the last year or so for marijuana, LSD,
amphetamines, crack, and powdered ¢ocaine. {See Tables &
and 9.} ’

Alcohol. The legal drugs, alcohol and ¢lgarettes, are
still the most widely used at all grade levels. Two~thirds
of the eighth-graders and nearly nine-tenths of the 12th-
graders have tried aloohol, while a guarter of the eighth-
graders and half of the 12the«graders have used in the month
prior to the survey. Episodes of heavy drinking are alsc
common. Asked if they had five or more drinks in a row on
at least one ocecasion in the prior two weeks, 14 percent of
gighth-qgradexyrs, 23 percent of l¢th—graders, and 28 percent
of 12th-~graders said they had. , '

These statistics on drinking have changed relatively
little since 19%1, but the 12th~graders have had a longar~:
term decline in episodes of heavy drinking---one which began
in the early 80s and now seems to be decelerating. (See
Tables 1 and 5.)

glgarettes. "Most people would probably tell you that
smokling rates among younyg Americans are declining,? observes
Johnston, "since they know that adult smoking rates are '
declining. 1In fact, however, the rates for high school
seniors have been fairly steady for nearly a decade, and now
are on the increase.® The rate of dally smoking rose
significantly in all three grade levels in 1993---from 7
percent to 8 percent among eighth-graders, from 12 percent
to 14 percent among lO0th-graders, and from 17 percent to 19
percent among l2th-graders. '

(more]
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Johnston states, YIt is unceonszcicnable that cigarette
smoking is increasing among our young people, given all that
we know about the eventual health care costs, disease, and
premature death which will result from this insidious form
of drug use. It is clear that as a society we have not been
doing what it takes to protect our children. Because these
extracrdinary health conseguences don’t show up for 3¢
years, we have been able to turn a blind eye to this
tragedy. "

wWhile perceptions of the dangers associated with
smoking have, if anything, risen slightly over the past two
years, still nearly half (47 percent) of the eighth-graders
do not believe that there is a great risk asscciated with
pack~a~day smoking. Among seniors, more than 30 percent

- still do not believe there is great risk. (See Table 6.)
o In addition, personal disapproval of smoking has Ffallen

over the past two years in all grades. This means that peer
norms are becoming less restrictive. (See Table 8.) ¥Here
we are 30 yvears past the first Surgeon General’s report on
smoking and health, and we still have a substantial fraction
of our children beconming smokers: Indeed, we now have a

" rising proportion. That should be unacceptable to every

parent, every educator, every politician, indeed to every
citizen in the country,® asserts Johnston.

Racial fethnic dif nees Three major racial/ethnic
groups (white, Blaak, and Hispanic) were distinguished in

- certain analyses, and trends in two-year moving averages

were examined., "iIn general, and contrary to conventional

. wisdom, Black students report the lowest rates of use for

. ]
virtualliy all drugs, licit and illicit; and this is true at

~all three grade levels included in the survey."

In the long term trends observed among seniors, the
three groups generally show similar trends, with three major

'axceptians: {1} Blacks have shown a long term, <¢ontinuing
"decline in smoking while whites and Hispanics leveled off

A e

some years ago; {2} Blacks have not shown the increase in
18D use which has been observed among whites and Hispanics
in recent years:; and {3) Blacks have shown less increase in
inhalant use over the years than the other two groups.

{more)
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e a c comparisons, The recent increases in the
use of marijuana, 18D, stimulants, and inhalants generally
are occurring across most sectors of society. They are not
just concentrated in large cities or particular regions of
the country, for example.
* % & & * *

The Moniteoring the Puture Study is also widely known as
the National High School Senior Survey. It has been
conducted under a series of regearch grants from the
National Institute on Drug Abuse. Surveys have been carried
out each year since 1375 by the University of Michigan’s
Institute for Social Research. The 1993 samples are
comprised of roughly 17,000 seniors in 139 public and
private high schools nationwide, selected to be
representative of all seniors in public and private high
schools in the coterminous United States. They complete
self-adninistered gquestionnaires given to them in their
classrooms by U-M personnel.

Beginning in 1991, similar surveys of nationally
representativeé samples of eighth~ and 10th-graders have been
conducted annually. In 1993, the 10th-~grade sample was
comprised of 15,500 students in 128 schools, while the
eighth-grade sample contained 18,800 students in 158
schools. Other years had similar sample sizes.

ERERER

{LIohneton;JBachman: PO’Maliley ;ISR) {R1-3;ISR:EdL~22ARisD)
(TC/1~8) [drug]
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TABLE 1
" " “Trends in Prevalence’ of Various Drugs for Three Populations:
Eighth, Tenth, and Twelfth Graders

Lifetime Annual 30-Day
9241 ‘927853 '‘92.'9%
1981 1882 1983 change 1991 1982 1893 chanpe 1991 1982 J99%  change
Any Ilicit Brug®
¥ &th C.irauiéix .- o - w— - - - - g - — -
j0th Girade - o — — — — e — e _— —_ w——
12¢h Clvade 4.1 407 429 +2.25 24 291 B10 +3.9353 164 14 183 +3 . 9asx
Any Niidt Pt
fither Than
Marijuana .
(;I'El(ie — . p— p— j— J— —_— — _ e - . —_
10th Grade . . — o o e —_ — — — — -
{2tk Grade BH 251 287 1.6 182 149 7.1 $2.9s 1.1 6.3 73  +1.6sss
Marijunno/Hashish )
Bth Grade 102 12 126 +ldmm 6.2 7.2 4.2  +%.08%3 3.2 3.1 51  41.4n=zs
t10th Grade 294 214 A4 +3.093 .4 152 192 «4.0sss % 8% 109 +2.Hzss
12th Grade 387 H26 3B 21 4.8 219 268 #4.1sss 138 1183 85 +3.6ssg
Inhalnarsst
Bih Grade 176 174 194  +2.86= 5.0 46 110 slBs 4.4 47 54 0.7
1th Grods 157 3646 {756 +#1.9 1.1 1.6 24 +0.5 2.7 27 a3 0.4
£2th Grade 176 186 174 +1L8 5.6 6.2 14 +0.8 24 2.3 28 +0.2
Holhusinegens®
Ath Grade 32 38 39 <31 19 25 L 4.8 i N | 1.2 #6.1
10th Grade §1 8.4 6.8 +i1 4 4.0 4.3 4.7 +0 .4 1.5 iR 19 +0.1
£2th Grade 9.6 427 165 +1.Fxs 5.8 %) 1.4 1 5ss a2 1 27  +0.6s
LS
8tk Grade Tt 32 38 63 17 2.1 231 02 46 09 1.0 6.1
Hith Grade 5.6 58 6.2 +4.4 37 4.6 4.2 #4.2 1.5 16 1.6 0.8
12th Grade RA 88 13 17 5.3 5.6 68 +1.2m: 1.8 28 24 +04
9% '
8th Grade --» — . o o —_ e - e — — —
10th Grade s — p— e — . — — — e — —
12th Geade 24 24 28«08 V.4 1.4 14 6.4 0.5 4.6 10 04
Halluncinogeny
Gther than LD
#th Grade - .4 1.7 1.7 L 0.7 11 10 01 43 0.4 45+l
10th Grade 2.2 25 28 03 £.3 14 1.9  +Q5s 0.4 g5 0.7 6.2
12th Grade 3.7 3.3 39 08 2.0 1.7 22  +D.Bs 0.7 4.5 48 +03s

SOUNRCE: Meslisring The Futore Stody, The University OF Mighigns.

. {"Pahie eantinued on next papo}

b1

[

oo
[ndu ] |
—a
F-Ye T X
B
P

LoD
[
bt
ysne ot a
woo
Ll 1]
et
s T

g
Ll ol
poe
P o
OO
Lo T

D
T

e
[=TRw-Tow3

i

ol
o



TABLE 1 (continued)

Trends in Prevalence of Various Drugs for Three Populations:
Eighth, Tenth, and Twelfth Graders

Lifotime Anpusl 30-Yay Dally
WG ‘G283 0243 '92-"33
i991 18997  1B0Y  phanes 1981 1992 1983 change 1851 18942 1993 chanpe 18981 1902 1993 change
Cacaine
#ih Grade 23 2.8 29 06 ii 15 1.7 + 685 87 8% 8.0 81 * §.1 8.0
18th Grade 4.1 33 a8 +4.3 2 1.8 2.1 +§.2 8.7 %y &8 +4.2 §.1 * 4.1 0.8
12th Grade T8 8.1 %3 - 08 a8 31 33 +02 14 13 1.3 i3 13 8.3 8.1 8.1 2.6
Cracll
Ath Grade 1.3 1.8 3 B 2 9.1 0.8 18 +01 9.3 a8 84 03 * * 0.1 8.9
16th Grads 1.7 L% 18 4808 0ne 0.8 11 82 0.3 9.4 85«01 * 4 * a6
12th Geede At 28 2.5 J.6 is 1.5 {5 8.0 0.7 4.8 [N #0.4 0.1 3.1 81 28
Gther Cacainoe’
Bth Grade 26 24 A 08 10 12 13 +01 0.5 1171 6 4 v * » 80
16th Grade au 3.0 aas +0.3 2.1 1.7 18 +0.1 0.6 #.6 8.7 +$#.1 * * * 8.1
12th Grade 1.0 £3 54 A0 3.2 28 28 403 1.2 1.4 1.2 0.2 9.l * 01 8.0
Heroin
8th Grade 1.2 14 1.4 0G 0.7 0.7 0.7 0.0 0.3 o4 6.4 3.0 * * . 0.0
1h Grade 1.2 1.2 13 401 0.5 0.6 07 403 0.2 02 63 ] * i b 0.0
12th Grade 0.9 14 1 ). . 04 0.6 0.5 -0.1 2 3.3 G2 -§).1 ot - * 0.0
et
BthGrade o — - - i — — -— —_ - e _ — . _
{0th Grade o P e o — — — — e e e s — — — —
12th Grade a3 28 3.4 0.2 14 5.3 1.7 +0.4 0.6 b 0.6 +0.1 0.1 0.1 .1 -0.1
Chher Dolates
Sg:p Grade — B o o e e _— — _ — e e o - —_
10th Grade e — — e - e o - - e — —
$12th Crade &G 4.1 64 A3 31 33 38 +0.3 i.l 1% 1.3 +0.1 4.1 * * 09
Stimulanis
&th Grade 6.5 198 1S 410 §2 8.8 72 07 25 23 38 443 9.3 0.1 4.4
10th CGrade 132 131 149 21 Baw 82 f2 98  ilds 3.3 36 43 +97 9.1 0 8.3 0.2
§2th Grade B4 138 15 +§.2 8.2 TA 8.4 +1.3ss 3.2 28 a4 3. 994 0.2 0.2 82
Tranguilizers ) |
gib Grade 3R 4.} 4 403 1.8 24 21 s8i 4.8 453 £ B | * * 2.1 4.0
16th Grade 58 L3 N B : X 32 35 38 82 1.2 5 1.y 4w * * * 4.0
12th Grade 7.2 6.4 B4 o4 38 28 35 81s i.4 1.0 1.2 02 i1 * . 4.0
Mitriles®
fth Grade - s o s o — — — — — — o — e e —_
16th Grade — — o . — e —_ . — — . e i s . _
12ih firade i 1B i4 ).} ns g5 o3 4.4 04 6.3 i %11 +# 3 82 8.1 8.4 %]
Barbitorates i
Btk Grade -_— s o o - - —_ - - s - e e e —
15th Grade — . — — - e — — — — — - — - .
12th firade #e 5.5 83 408 34 24 34 086 14 1.1 13 032 8.1 - .1 0.8



TABLE 1 (continned)
Trends in Prevalence of Various Drugs for Three Populations:

Eighth, Tenth, and Twelfth Graders ) ~
Lifetime - Annyal . 80-Day Daily
‘G503 ‘GR-NE ’ 28 9233
1891 198 1993 change 1991 188 1863 change 1991 1992 1883 chenge 981 1992 1992 change
Alcohof®
Any asp .
th Geade. My 893 87 -2 K40 8537 516 21 a1 Wy W2 b O.5 0.4 08 03
13ih Grade A3 % ®23 HOH 1.5 23 Mg 653 ~41 5 42.8 3348 415 +1.6 13 1.2 LB .44
12k Grade 880 R?E B0 .5 7T BB 780 - B 540 HIL3 510 1 | 4.6 34 25 A} 98
Baerp Drunk® '
Ath Grade 267 288 264 .4 PP:E 183 IRE -1 A 15 T8 +8.3 0.} 1 4.2 +8}
18th Grade o 477 479 i 2 . 370 118 +3 8 2086 81 MR 1Y 0.2 63 0.4 +4.1
12th Grade 654 €34 625 B8 527 %83 496 .07 3148 283 289 1s 0.9 o8 $9 404
5+ drinkgin
fast & weoks
Shdirade - e o — — . — - — - —_ e 128 134 135 +0.)
14th Grade - - i e v ot s —_ s e 29 211 20 +}.9a
12th Grade - —_ - —_ e — o — o e — WE I8 25 .4
Cigareties
Y usg
gth Grade 4460 452 453 +0.} s e o o 143 14l 6.7 +1.2 12 10 R +}. 38
i0th Grade 551 BIG 85B3  +%28s e — — - 28 ZIAK 247 +3.8wm 126 123 4.2 +14s
[ 260 Grade 6231 £1.8 619 81 — — — —- ZR.3 209  ails BE 172 1806 +LHs
#2pmck/day
ti Grade - — - e - e - —_ — e —_ - 4.1 249 35  a0.0s
t6eh Grnde - - - —- - — - — — e - —_ 5 6.0 7484 41D
12th Grade L — — —-— P —_ - - s —— - s Gy no  ing +1.8
Smnkeless Tobaccy'
8th Greade 222 287 187 B0 - - — - - 6.9 7.8 g8 0.4 1.8 1.8 15 83
tith Grode 202 268 281 +1.6 — — — — 6.0 88 104 408 3.3 34 23 +0.3
t#h Grode 324 310 -l14 — - - - -— 114 7 -7 — 4.3 23 -1.0sx
Sternids’
Atk Grade 18 17 18 8.1 i8 11 08 62 0.4 65 0.8 6.8 * * 0.1 4.8
$101h Grade 1.8 17 1.7 848 1.3 1.} 1.0 3.1 0.6 8.6 64 B 1 3% 1 G.1 * * §.0G
21 2.3 an w04 1.4 1.1 12 +0.1 88 6.6 87 -301 8.1 0.3 2.1 +{.1

14h Grade

'

NOTES: Level of significance of difference hetween the two years: s=04 ssw.0f, s38=001, " indicates data not available, "™ indicatos loas than 06 pereent.
f&gy aspparant inconsistenry hotween the change sstimate and the pl‘eva‘ic::w estimalas [or the two years is dug fu rounding errer,
“Frevalgnoe” means the pereent of & pﬁgﬁiaiie;: uging the drug one or more times in the spedfied time tolorval (e in lifetime, Fam 12 months, or paxt 30
daysi “Ihaity"” use ig defined as nsing 2 he use sereg or mare por
day in the past 30 days ) ) )
Approx. N %th Grade = 17,500 ie 19940 15,600 in 1592 18,300 in 1383, 10th Grade » 14,808 in 1901 14800 in 1902, 15,308 in 1993, 12th Grade » 15,000
in 19D1; 15,800 In 1092 16,300 n 1502, )

*Usge of "any itligit drogs” inckndes any vse sf marifuana, halluinegeas, cocaine, and hevain, or any use of other opintes, stimulents, barhbiiurates, mothnguaisne

iesxcluded singe 1880), or tranguilizers not under & doctos’s orders, )

1ige of "othor et drugs” includes any use of hallucinegens, covaine, aad Beroin, ar any ose of othor opintes, stimulants, harbiturates, methagualans (exchuded

ginee 1990}, ar tranqguilizers oot under s doctor's arders.

*Diata based on five guestionnaire furms in 1911983, N is five-sistha of N indieated, .

*Unadivsted for underreporiing of amyl and butyl nitritgs {inhatants) or PCP thalluginogens).

*12th grade enly: Data hased wn e single questionanire fovm; N iz snesixth of N indieated in 1991.1983

'12th grade saly: Data based on fonr questionnsire formg in 1996 1953, N is four-sixths of N indicpied,

ik prade onfy: Thiz drug war asked shoul in Wwe of the rix questionaaire forms. N i onethird of N indicated.

?’f)st!algnsed o one questionnaire form for Ath and th grades, Data bused on \hpoe of shy guestinonnaire forms for 12th grade. N ia sne-half of N indieatod,

! fiara basod an one guestionnaive form. For 12th graders, N is one-siath of N indicated. For 82h and 10th gradars, N ix onc-hadf of N indizatod.

or mary Umes in the pest 38 days. {For dgarettes and smpkeloss whareo, daily use is
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TABLE 2

Long-Term Trends in Lifetime Prevalence of Various Types of Drugs for Twelflth Graders

Foroeni over used

Clans Class Clasy Class Olasa Ofpsy Class Class Cluss Tlasy €lass Class Class COlarse Class Clasy Class Closs lass
of I i ol of 5 b of uf o of ol o of of of [0 of of

1978 1976 1977 19UA 1976 I9RG  IDBI  IGEZ 1983 I1BR4 1985 1988 (887  GUAS 1988 1480 1991 1992 1882

Approx. N = 8400 15400 L7I00 17AGG 15500 15900 17500 17760 16300 16900 18000 15200 15300 16300 (8704 15200 1HG00 LAAGD 16300
Any NMlicit Z}mg”" 552 &83 £1.6 B4.1 65! 654 658 #44 £ZH 818 608 K18 BEE K39 BOB 4785 441 47 4238

Any Mlicit Drug (Mher

Than Mm‘s_'}'?zmah a9 354 BB 465 AT4 A8 4% 411 404 #3387 AVY AKR 3N 24 284 U068 on @B
Marijvens/Hasbish 47.3 B2B 564 5872 604 H03 A O SRY O FIL R4B B4Z B00 502 472 43F 401 a8v 328 a53
Inhiaiants? - .3 1tp 140 127 i19 123 128 138 44 154 138 178 187 178 8o 178 isf 174
Inhotants Adjuried’ o - —_ e K2 173 172 177 182 80 RY i 1A6 175 iB® 185 188 1o oo
Amyt & Butyl Mitritps'* - - - — 1.1 1LY 10t an 2.4 8.} T8 8.6 4.7 3.2 38 .1 16 i5 t4
Hallurinogens 1.3 151 38 143 41 133 133 125 11% 107 189 37 3 8.3 4.4 a4 2.8 92 1%
Holucinogens Az{jusi&.‘d‘ - — — - 177 186 1583% 143 138 123 Ciikir (14 los 9.2 AN 87 108 3.4 1A
LS 113 1H.0 &8 a7 g5 8.3 98 4.8 R.G 84 1.8 1.2 R4 7.% 8.3 8.7 £.8 88 183
pope - . 128 88 78 68 58 55 49 48 38 28 3% 28 29 84 23
Cocaine 39 87 @8 120 54 37 183 60 152 i8] 173 88 157 121 #3 4.4 7.8 f.1 8,1
Crack’ e — — - — e e e — — o — 54 4.8 4.7 as a1 a6 2.8
Other cocalne o o w— — — s e - - — — - 148 121 B8 8.6 2.8 £a f.4
Heyrsin 22 i8 1.8 b6 11 il it i.2 1.2 1a 1.2 i1 1.2 1.1 i3 1.3 0.8 1.2 1.1
{hher cspiales" 8.4 98 183 59 341 B8 101 &6 9.4 87 102 2.0 a2 88 83 8.3 6.6 #.1 #4
Stimulants®™ Q9% IRA M e 242 #64 B2 iS5 280 27H 262 234 E O ME 1B IFF B4 1283 151
Crystal mots. (Lee) — — - — - — — e — e - -— —_ — . ¥ 883 2% 3.0
Hedatives™ B 17.7 174 80 148 148 180 152 144 133 IR 4 8.3 78 74 75 &7 8.3 8.4
Barbityrates” 169 159 1585 127 1B 110 113 13- 49 9.9 292 84 1.4 8.7 #.5 £8 £.2 /.9 .3
Motluguaione™ 1 3H 88 74 83 85 168 167 i 83 87 52 40 43 27 2% 13 1B OH
’I‘?‘ﬁnqﬂiiim&rsi‘ ITH 16R 180 #r0 188 1% 147 MO0 133 124 113 109 169 84 7.8 1.2 T2 #.0 &4
Aleohal® ' 9*3:4 41H 9285 531 4930 932 426 OH 026 Q2G 422 £13 #4242 920 807 894 RBO RYsSs O A'g
Boen Drunk! — e e e e e e e e . — o~ 54 634 625
igareties T34 B4 TR ORI O HMEe 710 710 MO OTeE 687 B8 #78 £Y2 664 657 644 8AIL! O HIR O OBLS
Smaletoss Tobseoo® — - v . — " j— - - — ar4 B2% 394 w2 o e 324 310
Steroids' — e e e — - = - - - - - — &5 19 21 27 29

‘8203
change

+2.25

i B
+3.Ts

0.8
+#9.7
wi}. ¥

+1. 738
+1 Buy
+1.9%s
#LE

8.0
6.0
+0.3

4.1
+0.5

+1.2
3.2

+0.3
+0 8
-85

+8.4
.5
-4.9
+0.3
~1.4
0.3

NOTER: Lavel of significance of difference between the two mast recent ¢lasses: 8 =05, 83 =01, sys ». 001, "~." indicates dale net svailabie.
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Footnotes for Table 2-Table 5

-~ w oL e - - v e o wE s

1¥se of "any ilHcit drugs” includes any use of marijuana, hallucinogens, cocnine, and hersisn, or any use of other opiates, stimulupts, barbiturntes,
methaguaions (excluded since 1980), or tranqguilizers nol under & doctor’s orders.

Begirning in 1982 the question about stimuiant use (ie. amphelamines} was revised 45 gel respondenis to exclude the inappropriate reporting of nan-
prescription stimulants, The prevslente rate dropped slightly ng u resul! of this methodologicat change,

Use of "other Hlicit drugs” inclodes any use of halliscinogens, vocaine, and heroin, or any use of olher opiates, stimulunts, borbiturates, mthnquzllmw
fexcluded gince 1990}, or tranguilizers not vnder o doctor's orders,

Duts based on four questisnnaire forms in 1976-1988; N is fony-fifths of N indieated. Dutin based on five questionnsire forme in 19891993 N ia
five-sixths of M indicaled.

Adjusted for underreporting of amyl and butyl nilrites,

Data based on a single guestionnaire form; N is one-fHLh of N indicated in 18721988 and one-sixth of N indicated in 1889.1963.
Question text changed slightly in 1087, '

Adinsted for underreporting of PCP.

Data based on a single questionnaire form in 1986; N is one-fifth of N indicated. Dnta based on {wn questionnaire forms in 1987-1989; N is two-fifths
of N indicated in 1987-1888 and two.sixths of N indicated in 198%. Dats based on six gquestionnaire forms in 19%96.1993,

iz baged on a single guestionnaire form in 1987-1989; N is one fifih of N indicaled in 1987-1988 and snessixil of N indicated in 1989, Dats buced on
four guestionniaire forms in 1990-1993; N is four-sixths of N indicated.

Only drug use which was not under a doctor'z orders is included hore.
Data bused on twe gueslionnaire forms; N is two-sixths of N indicated. Bternid data based on s single guestionnaire form in 15881990,

® Dinta based on five questionnaire forms s 1975-1884, six queslionnaive forms in 1889, and one guestionnaire form in 19831993, N i3 one-sixth of N

indicated in 1990-1983. Smokeless tobaces was always includad in enly one questionneive form,

* [latn bused on three of the six guestivanaire forens in 1983, N i= one-half N indicated,

SGUROE: Manitoring The Future Study, The Hatverdty OF Michignn



TABLE 3

Long-Term Trends in Annual Prevalence of Various Types of Drugs for Twelfth Graders

Pereoryt whe used in tast twelve monthy
Ci:;s Class Class Class E'E:ir&ﬁ Ciass  CQlans i’:iz}m Clugs Class Clags Ciass Oiass Closs Clazs lass Closy Class Olags 9293

@ of o of of o af o uf nf of of of of of af of
1975 1996 1977 1878 1979 080 1681 I5H2 1983 I6B4 JURE  I9RS 1BRT  1gR& 1989 1990 861 1992 1883 chonpe
Approx, N o= 9400 15438 17180 17R00 15500 1R900 175840 17700 16300 15300 16000 182066 1R300 16300 15700 15200 15000 15H00 16304

Any Iilieit Drag™ 454 481 B1.F B38 542 531 521 494 474 458 453 443 41T 385 R4 325 234 211 31D +3.9usy
Any Hhicit Drog Other -

Than Morijuana® M2 2W4 260 BT OBAZ 304 ML 301 B4 BBH 274 W3 M Ay 208 179 182 #9171 sRias
Marijunna/Hashizh 400 445 478 502 B8 458 461 443 423 400 408 3BH 363 331 286 9TH 239 218 96D 4 )uss
Inhalants® - 30 a7 4.1 .4 4.8 4.1 4.5 4.3 5.1 87 8.1 65 5.5 59 8.5 4.6 G2 16 +0.8
fnkniants Adjusted: v — ww - RS 7§ €1 66 6% 12 75 8% Bl TiI 683 75 &3 &4 T4 10

AmyVButyl Nitrites'* o — - - 8 K7 37 38 18 40 40 47T 2% 17 17 14 0% 55 09 04
Hallucinogens 112 bH4 B8 96 8% 93 @p 81 V3 65 53 60 64 55 L6 5% 58 65 74 +lSwm
Hallucinngens Adjnsted® - e —— 118 04 101 80 B3 73 7& I8 &7 68 62 63 61 62 7B  +lhes

LI T2 A4 55 63 6.6 6.5 88 8.1 54 4.7 4.4 4.5 5.2 4.8 4.9 5.4 a2 5.6 8 sL.%um

PO -— o —_ — 0 44 32 22 26 23 2% 24 13 1 24 12 14 14 1.4 848
Cocaine 58 6.8 1 90 290 123 124 B 114 & 131 127 103 15 8.5 5.3 35 3.3 33  +0.2

Crack’ ) e e e e e we e e — 41 38 31 3} 1% 16 18 15 0O

her cocwine - —_ — — — - p— — - — —_ - 9.8 7.4 82 4.6 32 2.6 2%  #0.A
Hersin 16 o8 08 O08 93 05 0& 06 406 B8 06 45 45 05 068 05 84 08 0% 41
Cither upistes® 5 6.7 6.4 5.0 8.2 63 5.9 K3 5.} 52 £.9 5.2 53 4.9 4.4 45 an A3 A6 H0.3
Sdmutants™ 2 138 163 121 183 208 260 203 178 177 158 134 122 168 168 61 B2 TF B4 +Lism

Crystul Meth, (fec? — = e e e e e — e e 13 14 13 17 484
Sedatives*= it 107 b8 94 88 3 105 4.1 1.4 E.& HhE 5% 4.} 3.7 A 34 16 2.8 34 05

Borbiturptes® LT 96 © 43 8.1 75 68 6.6 i3+ 52 1.9 4.6 42 18 3.2 32 34 34 28 34 408

Mothagunkone®™ 5.3 4.1 5.2 4.8 549 12 T.5 a.5 5.4 .8 28 21 1.8 1.3 i3 6.3 % 0.6 4x -04
Treaquiltizors 1We B3 108 e 9.8 8.7 b X 7.0 89 6.1 5.1 B8 §5 4.8 3.8 as 38 28 36 #07s
Alcohai® B4.8 887 80 RTT7 BRI 879 AT0 #6R BI3 KES REE M5 BRRT 853 R27 ROE TT7 MER TR0 -OR
Besp Dronkd - = - — - - e o — e e — — - — 427 503 488 07
Cignroltes — — s — - - e — w -— — - —_ o= n — o - — -
Smykeiess Tobacce™ s - — . - - e — - o - e s — — - - o -~ =
Steroids! - e e e e e e e — e e — )8 17 B4 L1 L2 40
NOTES: Level of significance of differesce batween the twe most racent ¢losdes: 3 ».08, 38 w 01, sss =001, ' indiceion data not availshie,

Sec Tahle 2 for relevant faninotes,
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Apprax. N w

Any Hticit Drag*?

Any Hiicit Drug Oiher
Than Merijuana®®

Marijuann/tiashish

inhajnsis’
Irhatanis Adjusted”
AmyUBety! Nitrites's

Hallucinogens
Hallucinogens Adjusted®
LSD
PCp's

Loraing
Crack’
{Mher cocsting

Hoeroin
Other npiates’

Stimulanis*¥
Crystn! Meth. Uce¥

Bedatived' ™
Parkiturates®
Mothagualone™®

Tranguilizers*
Alcghot®

Beer Dronk’
Cigareties
Smokeless Tobacco™
Bileroidy’

TABLE 4

e e e e e e e e o

~Long-Térmh Trends in Thirty-Day Prevalence of Various Types of Drugs for Twelfth Gradars

Percent whe used in Inst thirty days

Class
of

Cinag Clava Class

Ciass Class lass Class Class Dlaas Cia{ss C!a{ss Ciess Class Class lass Claen Class Class

of of ol of af of of of [ of of af af of of o w-ea
1974 1976 1997 978 14979 i19A% 1GBi I9m% 1983 1584 1985 15A6  iOAT  I1SBA 1SRy 1800 199F 1992 19493 ﬁiﬁﬁﬁe
9400 15400 17100 17806 15500 15900 17500 17750 16390 15000 15000 15200 16300 15300 16700 15200 15000 18600 16300
0.7 3472 376 RGO ARE  S12 359 325 G085 282 297 971 47 A3 197 172 54 144 1IR3 +1 ey
1%4  13% 1872 181 A8 I84 217 110 154 iBf 148 132 116 0 8.1 88 T #.3 8 +ifams
270 3292 3%4 N1t 65 AT 216 2”5 276 °AD 257 234 210 1RD 167 W0 138 118 RS +J_Gama
_— 0.8 1.3 LS i? i4 1.5 1.5 .7 1.4 R4 2B 28 2.8 23 A Z.4 23 8 <02
_ — - o .z 2.7 2.5 2.5 2.5 286 10 3.2 35 an 27 28 2.6 25 28 03
e — — - 24 18 14 it 14 1.4 1.6 i3 ia 0.8 0.8 0.6 a4 83 08 03
4.7 k¥ 4.4 a0 4.0 a7 4.7 34 28 2.8 25 Z5 25 2.2 2.2 22 2.2 21 27  s0.8w
. . - - % 4.4 4.5 4.1 35 a2 A8 3.5 2.8 23 235 2.3 2.4 23 33 10w
2.3 19 21 2.4 24 2.3 a8 24 18 iE 1.6 1.7 8 18 18 1.9 1.9 26 24 404
. — —_ — 24 14 14 1.8 13 1.0 1.6 X i3 0.8 0.3 1.4 o4 05 06 10 54
1.5 2.0 z2.8 39 5% 8.2 5.8 #.0 4.4 BA 6.7 6.2 4.3 24 28 1.5 1.4 1.3 1.3 0.4
e e e e e me o em e e L& L 14 07 #7086 067 0.1
— —_ - —_— e - p— — — —_ — - 4.1 3.2 1.9 1.1 {2 L4 1.2 462
0.4 0.2 0.3 8.3 8.2 3.2 0z h.2 8.9 133 4.3 0.2 0.2 4.2 4.3 0.2 6.2 #3 87 0.1
2.1 20 T8 2.4 2.4 24 2.1 is i.8 1H 243 20 18 1.8 1.6 15 il 1.2 1.3 0.1
85 TF HA 87 88 131 158 107 89 83 6.8 i1 5.2 4.4 42 an 3.2 2.8 ar +3.Ons
- - o s —_ w—— - - s o — — —_ — e 0.6 0.8 a8 848  +0.1
5.4 4.5 5. 4.3 4.4 E 3.3 48 3.4 KEL 243 X | 22 1.7 14 1.6 1.4 is 1.2 1.3 +8.1
47 3.9 4.3 32 an 24 28 20 2.1 1.7 26 1B 14 1.2 14 i3 1.4 1.1 1.3 +8.2
2.1 1.6 3 i3 23 438 a1 24 1.3 1.1 1.0 0.8 4.6 8.5 8.8 0.2 0.2 8.4 a: .43
4.1 4.9 4.8 34 37 3.1 27 2.4 25 21 ) 21 20 1.5 i3 {2 id 18 1,2 +0.2
GRZ BRI 112 T21 TIAR 726 MY 657 €84 LI A58 BA3 664 5349 608 R OR4AB A3 #1480 .03
e e me e e e e me o e e 316 298 2R8 <10
A87 SRR M4 DET 34 So5 284 200 303 w3 3ol 934 204 ZRTOZASLS DG4 2A3 DMH O 00 <Lis
- — —_ — e o e o _ — — 115 33 153 B4 R - it4 107 07
- - - - - — e - wrom - - _ - — 88 16 OB 0B 07 5.1

NOTESR: Level of sigmificsnce of difference between the two most vacent clovses & w05, rr = 00, 59% =001, - indicaten dala nat availadle.

See Table 2 for relevant footnoies.

BOURCrE- Munitsring The Fulures Shede The Huivornty OF Michionn,
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TABLE &
Long-Term Trends in Thirty-Day Prevalence of Daily Use of Various Types of Drugs for Twelfth Graders

Pereond who used dsily in laat thirly doys
Chags Clasx Clavs Clusy Slass ©Qlans Cluns Llass Closs Class Cluss Clawy Class  Class Olass Ciase Closs Class Olasa

1 of of of of 2 o of ! e of af of o of of af 203
WS 1976 1971 1978 (870 IS8BD 10H1 1982 1983 14984 ISAS  10AG 1087 1988 I9RD  IWC 1991 10U 1983 clmng*:

Apprax. N = DD 18400 17100 I7ROD IAH00 1IRG60 17500 17700 18360 15500 16000 15200 16300 16306 14700 16200 13000 15800 16300

49 40

Mariisans/Hashish 80 82 41 Y 183 a1 7.6 6.3 56 ED 38 2.1 25 2% nh 1.5 24  +05s
Inhoisnie® —_ ol M & * 2.1 0.1 8.1 0.1 3.1 6.2 0.2 .1 o7 0.2 83 0.2 8.1 HA 0.0
tnkalonts Adjustod - —_ — - 0.1 62 0.2 0.3 8.2 0.2 0.4 G4 04 $3 03 43 0.5 0.2 0.2 0.0
Amyl & Butyl Nirites™ s — e - . 0.1 2.1 8.0 8.2 1| £.3 L] 0.3 8.3 0.3 4.4 a2 0l 8.1 1.0
Hattucinngenn 0.1 a1 i 8.1 o 0.1 4.4 0.1 8.1 o 0.1 0.1 0t N 0.1 0.1 4l 0.1 0.1 43 4
Hultucinogens Adjusted® - - — 82 02 %1 ©£2 02 82z 03 03 B2 ¢ 43 03 01 ¢l 01 81
158 * * . * * * 0.1 * 1] 2.1 0.1 * 0.1 * ¥ a1 i 0.1 0.1 5.8
o] o —— J— _ o 0.1 8.1 N1 0.1 &4 .1 6.3 0.2 03 8.1 6.2 8.1 0.1 01 01 0.1
Cucalne £.1 01 0.1 4.1 0.2 8.2 2.3 0.3 832 0.2 D4 0.4 0.3 8% 2.3 4.1 .1 01 8.1 00
Croek! o - — - — - o e - — - 01 #BF £2 43 &1 01 6i 80
{iher cocaing —- — - — e — - - — e — — 0.2 0.2 0.} 0.1 8.1 * 0.4 8.0
Herpin 0.1 * ¢ * * * * ¢.1 * > * * * 0.1 * b » . iR
Other npintes* 0.1 0.1 8.2 0.1 * 2.1 0.1 8.1 0.4 2.1 8.1 0.1 0.4 i 0.2 8.1 0.1 * + 0.8
Srimulante™ 95 04 D5 O% 06 07 12 07 #% 06 64 03 03 63 03 62 62 0% 8% 00
Cryutal Meth. tice! - - - am e e - - e 0 &} 01 83i -0l
Sedativen'™ 0.3 62 0.2 G.2 &1 0.2 8.2 0.2 5.2 6.3 0.1 8.4 0.1 0.1 4.1 0.1 0.1 &1 0.1 8.4
Harkiturates’ 0.1 4.1 02 01 * 0.1 8. a.] 0.1 * 0.1 0.4 01 * 4.1 6.1 0.1 . 0.1 4.6
Methagunlane'™ * - » * . 3 SRS S N S . o * * 0.1 . * . ' 3.1
‘I‘ranquiﬁzem‘ 4.1 0.2 8.3 2.1 (1] 6.1 0.1 0.1 6.1 0.1 * * 0.1 * 6.1 8.1 1 * * 0.0
Aleohnl
Daily A7 58 6.1 5.1 5.9 6.0 8.0 51 5.5 4.8 4.0 4.8 48 4.2 4.2 3.7 3.4 34 25  -8.8%
Bcea drunk daily - -— o e — - - o — o —_ o~ —_ e - — 43 9% 03 03
B drinks in o rows
st 2 werky 6.8 3731 34 40 417 412 414 405 408 3T 367 AGA  B7E M7 336 | 298 B 27R .4
igaretles .
haily anG SRR B8 278 /4 213 203 2L} 212 187 19 1RT AN 181 IRS 191 RS 172 189 +%8as
Haif-pack or mare
per day 178 .2 194 188 85 143 . 135 142 138 123 125 ii4 114 10 312 1113 0.9 108 108 +898
Snialeless Tobacco™ i o o _— — g — o — o e 4.7 £} 43 3.8 — —_ 43 b HC R ; 21
Srerpids - — p— - —_— - —_ - o - — - —_ o 0.1 82 o1 64 8.1 40
NOTES: Level of significance of differsnce hetwween the two most recent cinssos: 8 =05, s w81, grg =001, .’ indicates data not avaslzhle. Any apparemt inconsistenay

between the change estimate and the prevalencs ¢stimates lor the twe most recent ¢lasses I8 due o rouadisg error, ™ indicates lows than 085 per cent

Bae Table 2 fur relevant footnotes.



e m e . . - e e -frABLEs - -

Trends in Harmfulness of Drugs as Perceived
by Eighth, Tenth, and Twelfth Graders, 1991-1993

Pereentage saying "groat risk™

). Hww much do you think peoplc rish ath Grads ’ 10th Grade 12th Grade
karming themselves (physivaliy or in
ather wayad, if they . .. ‘8203 .03 HE.03
1891 1892 1881 change 1991 1992 1800 change 1991 1902 1893 chenge
Try margsana apce oy twfee 7 464 3% 362 2.8y 4o 318 27 -2 271 HE 218 26
Bemoke marijuans ocensianally 8 883 KB -25m 486 4BL 481 E8ss 406 386 358 4.0
Smoke marijnesa regolarly . HAR 820 TSB  -2.4% 83y 81l T#E  ~2Bas We VEH  TZE -40mx
Try inhalants ones ur twies ae 310 385 08 J1.8 QBT 405 +2249 — e - -
Take inhalants regularly 685 844 LB 02 §18 819  £386 1M — o — —
Try erack anee ar bwisy GEE 612 872 -4.03%: T4 6888E 686 . Q.0sws 6.8 fidd4 5THR  -4HKss
Take erack ovensionalily B22 @6 78R -2.8ss B4 BE4 B4d4 20w E 763 W4 .04
Try eacaine powder onte or twice 558 54.1 50,7  J.dsss 59.1 88,2 8578 -1.7s 53.6 51.1 32 .38
Take cocaine puwder oceasienally o 74.8 LB .2.5a 822 80.) i -0 6498 iR 656 -23%
Try one or two drinks of an
alewholic hoverags (hear,
wine, Houer) ’ e 21 124 03 3¢ Ind 109 08 8.3 86 82 .04
Take one or twy drinks searly
evary day Ji8 324 328 +0.2 361 J68  a8% 09 427 308 283 .24
Have five or more drinks once
or twice euch weekend 564 8.0 577 0.3 547 555 4.4 -0 8.5 480 483 .87
Semeke wne or more packs of ;
cignrolles pev doy . 816 8B8 827 +1.% €03 BRE 407 14 894 622 BER 403
Line renakaless tubneco regulaly 351 35! 368 +18 403 I8 442 4. fGass 374 FRE O 3BE 4348
Take storcids® 842  BBESE 103 407 $7.1 721 T34 #0F g6 M7 831 -18

Approz. N = 17437 18662 18366 4719 14808 15238 2548  R6R4 R4

ROTE: Levol of sipnifiesnce of dilference hetween the two most rocent cinssen: & =08, 59 =01, 931 #0801,
et drilivntes data et svailabie.

BOURCE: Moniteriog The Poture Study, The University OF Micksiyan,

*Axvawer alernmtives were: 1) No risk, (27 Blight rvisk, (3) Madernie rizk. (41 Urent risk, (B3 Can't sy, deog ardamiling
*Bth and 10th grade: Data bosed on o single questinnnnire form in 1993, N is one-half N indizated,



TABLE 7

Long-Term Treads in Harmfulness of Drugs as Perceived by Twelfth Graders

Perventape saying “gresd risk™

€. Hnw much do you think peaple risk  Class £lasy Clags Clage Class Clage Clagas Class Clazs Cinas Clagy Dlas (lass Class Class flasy Cinss Class  GIB&s
Agrming themselues iphysicelly orin o of of of ol of of ] of 0 g uf of 0 of af af of of  '82.03
other wovss, if they ... 1874 1978 1977 1098 1970 I1S80 ORI 1582 1083 §BA&4 4B  1GES 10897 198H 1984 19950 1941 1642 1893 thange

Try mariitsna onee or teice i1 114 85 Bi D4 340 130 115 127 147 4B 181 184 100 e 231 2T1 MME 218 .24
Smueke mayijasn occasinnally ®i ikn 134 i, I35 47 i1 183 ZMe 2286 245 256 304 31T 385 69 400G 39K 356 -40s
Smnke maorijusns regularly 433 3B6 364 345 420 ROo4 57H 804 BRE BES T04 713 FEZ OO OTIA O OTIH O MRG  TES  THE  —4.8ss
Try LBD ence or Lwice 484 457 438 427 416 438 455 448 447 454 438 428 448 457 E50 447 456 423 5 .28
Take LSD regularly A4 HOAB FHY BLY 824 RIN BAD  B3I8 K1 A3JIER R2B O BR2E BER B42 H43 B45 HEZ RIB 84 .24
Tey POP unce or twice — - — w - . - e e - — 5848 5BEB 586 552 517 548 AR -40s
Try tocaing ance oy tivice 426 391 356 332 Jis5 913 321 328 3Be 33T ML 335 470 BIZ K48 384 BUA BBA 878 0B
Take cocaing ocensinnally — —_ — — — —_ — e — - -  H4% 668 602 NB O 5 BI 733 18
Take cocuine repuinrdy ¥3.1 *23 682 482 855 /2 TIR T30 M43 4B T84 822 845 H92 842 911 904 902 901 -6.%
Pry crack nnce er fwice - — - — —_ — —_ — — — - 570 621 628 643 808 624 BYE 4.8
Fake erock orcasionully o o — — _ —_ — — — o - we TG4 W2 783 84 A TEI B8 .24
Take crack regulariy — — - - - —_ - - - e e B46 848 686 Q18 903 893 BIE 18
Try cacaine powder nnce aF twice o e - o - o e —_ — — — 453 51,7 538 539 B384 GF: 512 .38
Take covpine powder secasionally - - - - — - -— — —_ —_ — - BBH 619 658 Ti.i BYE TOR #8822
Taks cocuipe pawder regularly - — — — — - e —_— o e 8i4 H28 A38 U2 BBO HB4 GTe -4
Try hersie snee or twice £0.1 %89 558 6385 504 521 529 B1.p 508 498 473 458 638 540 538 554 555G K08 AT -0
Take bBeyoin seppsionally 548 ThEeE TS A4 08 TOB 722 B98 TIE O TO7 BO8 882 4.5 7IH OTHE O TEE MP T4L TR0 28
Take bernin regularly H7.2 886 BH1 8886 HTE H62 A75 8#60 @81 872 360 H71 BRY BRR A9 902 H96 AR82 HE3 .05
Tey ampheiaminey ange or bwice 354 334 308 2200 207 287 204 253 247 B4 »p 9.1 286 328 8232 363 926 3134 13
Tuke amphetamines regolarly 604 673 666 671 688 691 661 H47 ME 671 612 673 684 688 717 TI2  T4l T2A 6OH QK
Try cryatal sveth. fce) onee or tvice e — - - —_— - — — —_ — — e - - o ~ #is 619 &K7TH -d4sx
‘Try barhitorstes onee or twice 448 325 J1.2 33 307 308 284 275 274 2?4 2601 B4 I09 7 A2z 94 351 32 W2 A0
Tohe barbiturates rogulariy 9.1 617 886 684 TLE M2 689 B7E 877 G5 683 872 684 BRE W5 B2 05 R 661 —4.Yusm
Try sne or twe drinks of an

alvoholie bevaroge (beer,

wine, Hyuor) 5.3 4.8 41 34 41 38 448 35 4.2 4.8 50 48 "2 6.0 B0 83 8.1 gs 82 -~£4
Take ant ur twa dripks nearly

every doy 213 21 IS IBS 226 203 2148 216 M6 280 244 251 /L 27TE O2ME N4 33t s BT B4
Fake [our or five drinks nearly

every day 35 6i¢ 828 $H31 B82 B57 B445 B55 BRH RR4 60R &85 807 H£85 B%R 703 aus AR 678 .47
Have five or msre drinks ance

ar Iwicz each weekend JTR FR0 347 M8 S48 389 363 BB0G 396 4317 430 321 418 426 448 471 486 490 4»3 .07
Smuke one or mave packs of

vigaretied por day 51.3 &84 B84 590 630 637 B33 605 Bl2 BB B85 660 688 6HO £72 £832 584 602 B985 409
Use smokeless tobocos regularly - s - - o - em —_ -— - — 25R 480 332 328 4% 314 35E BRI 34
Take sleraids _— e - — —_ — — — — — - - - - HIH 88 6886 T87 691 .16

Approx. N = 2004 RAOIR 3052 3JVF) JUAG J234 3604 ABRT 3365 9262 ABA0 3020 3315 3375 27HE  2AAS 2540 2684 2759
NOTE: Level of significanes of differcnce betworn the two most recent classen: 8w 05, 35 = 01, sss » 001 " [ndicates dato not availahle,

SOURCE: Monitoring The Fature Study, The Univendty Of Michigan,

*Anawer alternatives wares {13 No risk, (3 Stght rivck, £3) Matderate risk, {4) Oreat risk, nnd {5) Cap'{ say, drag unfamiliar,



TABLE 8

- . . A - R - . - P o P— -

Trends in Disapproval of Drug Use
by Eighth, Tenth, and Twelfth Graders, 1991-1583

Percont who disapprove or strongly disapprove”

6. D you disapprove of peopie who . .. 8th Grade 10th Grade 12th Grade®
"§%-'34 31098 0293

1951 1892 1993 chapge 1881 1092 1983 change 1981 1862 1993 chanpe
Try marijuana sree or twice B46 B2 792 .3 8sss 46 48 W3 .4Ssss KRT B98¢ 633 .8 6sss
Smoke marijunna occasionally RB&  BH.}  BR7  -2.4sss 837 836 734 4 2sss 794 797 7RSS 4.2
Smoke mariuann regulariy 921 908 B88 193 8.4 H00 BY4 -2.6sa 833 H0.1 BIE -25s
Try inhalsgis ence or twice 849 B4 H2B 154 Bh2 BEG B4R 08 - — - _
Take inhalants regolarly 906 %08 AR89 -Lis .9 B1s 509 B8 —_ — - e
Try 18D once or twine' o — 803 o - — fah.6 — 90,y A8} 859 22
Take 18D regularly” - s §93.8 o . e 43R o BE4 355 S58 0.4
Try cyack snee or twice 517 807 891 -1Bas 928 828 8la -1 %31 831 839 .8.2es
Take crack pecasivnally ) 8933 838 81T S 43 @44 936 08 542 956 02H -22s
Try cocaine powder ance or twice 231.2 84545 BEE —1.s o 8 81.1 grg -1 88.0 A4 #6.6 -2.8%
Take cocaine powder socasionally 334 24 918 08 840 40 BIZ 08 830 834 912 223

Try ane ar Lwa drinka of an
aleohiolic heveragy (heer,

wine, liguer) 517 22 #0898 13 76 3%8 385 14 298 339 301 2.9
Take one or two drinks mearly

every day 822 BRIOD 738 14 817 HILY  78E  -Q.lsy 765 188 TTE 419
Have five or mere drinke onee

or twice cach weekend 85.2 B3g Bl3 48 76.7 71.8 747 -2.8sw 67.4 i 0.1 a8
Bmeake one or more packs of

cigareites por day . 818 2.3 88 =L 734 77.8 785 13 74 73.8 s 28
Use gmokelesa fohocce regularly T8E T2 T 8% wes ME T2 LAH o - - —
Take steraids® B4.B 943 £83.9 .04 960 8140 812 +82 8.5 B2 9221 G

Approx. M o 17356 18503 18438 I8 M7 3h3a4 . /4T 2045 ZiR8

NOTE: Level of significance of diiTerence hetween the two most recent closses: 8 w0, a9 =01, gy «.00],
et indicates date ot available. .

BOURCE: Muanitoring The Future Study, The Lntversily OF Michigan,

*Anwver alternatives were: (1) Don't disapprove, (2) Disapprove, (31 Strongly disapprove. For 8th and 10th grades, there was another catogory-"Can’t say,
drug vofamiliar'~which way included in ihe eafeulation of these percentages.

“he twelfth grade guestions azk ebout peeple who are 18 or older.
*‘Reh and Hith grade; Dote hased on s aingle guestionnaire form tn 19383 N is snehelf of § indicated.



TABLE®

Long-Term Trends in Disapproval of Drug Use by Twelfth Graders

Percentage “disapproving™

L Do you disepprove of peopte . . - - v N - N
freho are 18 o oider) duing sach (,i;af:a Ci:fsa Ci:ss Cl:as (,i:?s Li{:’m% m:f“ {}i;»ss Cl:sa U;ms u;:;s Clnufss &g{w CI:fna C%na{ss &?gz{sg L}gfua Ciﬁgm | :-m o
of the Wliowing# 19FE 1976 1877 1873 197D 1984 Joii IUBZ  JOB2 1084 I1GBR  iBBs 19RV  I6RE 1080 19490 MM 1992 1843 thange

Tty marijeans snee or twice 410 384 334 334 342 300 440 455 463 453 514 K48 BEB HOR B4E B7TE O BEY 805 810 D8
Smoke marijusns sccasionaliy 54.8 478 443 435 453 4%7 528 5831 607 635 638 690 7I6 M40 T2 BOS 754 187 TAK 4.8
Smioke marijunns regularly O 65 B5H  BTA 682 48 ¥4 BOE BZ23 B4T BRA BAA BOZ A3 RUR o914 BRSO 901 RTE _Jkm
Ty LS ence or bvice BZR Bs8 A3S BK4 88A BT3 KEd KER BSY BRI A0S RUZ D1H AYE RRT BOB OD) HR8: RS0 .22
Take LA} regolarly 94.1 553 G8E 064 SHH 987 G688 BETY 970 SR @10 968 BIR 984 984 963 064 955 G5B 403
Try cocaine onge or fwics 813 B824 THI IO M7T 63 ME 68 MO MY 783 ALZ RT3 RS1 B0S5 HIE O38 030 927 .03
Take touatne regulariy 933 918 921 413 908 511 207 915 B2 WA SAR 942 9@ @62 984 GUBT T3 980 875 08
Try erack snee or twvice — - o - e - - - s - — - - P23 BE1 837 BDD JZss
Thke crock sceasionully _— - - —_ — - . —_ —_ e - - - —_ - e 943 B2 980 W28 2.2
Take crock regularly — — - —— — o o — o - — ~— ~ S48 950 055 634 -Uls
Try ceke powder once ur tevioe - — -— o o — — o o — — - - —_ —  RT9 BRH B34 BGE -DhBs
Tuoke coke powder oncesieantly - o — o e — — e o o — . o o —  #21 939 834 912 .23
Teke ke powder regulorly e e — - - — — - - — — e e e —~  H3T M4 E 836 1.3
Try horain anco by twice 918 828 925 920 934 Bk 835 W46 44 40 940 P33T $62 BK0 VB4 UR1 BBEO D49 044 05
Take hereln ovennionaiiy MR 88 950 H64 H88 987 G872 989 B0 $VY HHRK B6n Oie O6% BYTL 957 973 958 9710 0%
Take hervin regalnrly 9867 915 8§12 O7TR 9785 H¥e WM grh 91T BRe 916 OTE BRI 972 374 3TH U7TA  HY2 W15 403
Try amphetamines onee ar twire 748 75.1 748 748 7153 M4 LY TRE 123 2B V48 4 BOT R2ZS O RBA3 BRI RES RES 843 2w
ke amphotamines regutarly 921 #2838 925 5385 544 930 $1.7 2.0 8326 9348 934 RS 954 B4z 842 U85 865 056 8050 04
Try harliturates onee ot Dwice W OBL3 811 H2.4 B4O B3N H24 B4 HIL B4l B4O REK B84 BO4 RBI H0B DOE 903 B/RT A6
Take barbiturates regulnrly B3 914 830 943 952 854 D42 844 951 854 885 40 B84 953 9BF OR4 871 868 970 405
Try ong or two drinkz of an

airoholic hoverage hicer,

wine, Hguor 216 (B2 184 156 8B 160 172 182 184 174 203 208 214 226 %273 24 WEB O 330 M1 -29
Fake onc or ywo drinks nearly

every day 674 6RO GRE 877 683 630 851 609 688& P9 M09 IR TZ RO NEE TIH AL OTRO IR +1 9
Teke four ar five deinke nearly - .

evory day 8487 %37 834 902 MY 508 918 Bes B0 L 820 914 88% 528 816 S$I9 906 9o% 0o .02
Hawve five or more drinky once .

ar twice cach weekend 633 BHE 574 4HB2 SRT BSE 555 GBR  B8s6 MNH6 BU4 624 620 6BRE O GEA EBRD #Y4 0T T01 BB
Smoks sne ar mare packs of ,

vigprettes per day 7.6 658 €84 670 I MWEB 695 894 0B T30 TLI O TH4 43 Wl O ME4 TEIR O OTL4  MSE M4 29
Pake atorinds o — — - - — e e — - e e e —_ - BOE  B80& H21 #2100

Approx. N« 2677 2857 3085 3686 38Rt 3261 3610 3651 3341 3254 9265 A3 3302 3301 2790 2586 9547 2645 2268

NOTE: Level of significance of difference between thie twa most recent classos: s « 08,

BOURCE; Monitering The Futurs Study, The University Of Michigen.

*Anmwer aliernatives worer {1¥ Dan'l disapprove, (25 Disapprove, and 3} Strongly disapprove. Percentages are shown for categorles 123 and {3} combined.,

MThe 1975 guertion suked sbuut people who nre "3 ar older”

a3 = 01, sss » 801, " indicaiss dala not availabie.
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Trends in Perceived Availability of Drugs
Eighth, Tenth, and Twelfth Graders, 1991-1993

Porcentppe saying “fairly casy™ o7 “very eusy” to get®

. How difficals de you think if would
be for you to pet eoch of the

fotlawing types of drugs, if you #1h Grade 10tk firade 12th Grade
wanted somne?
9203 ‘B34 82093
2902 1993 change 1892 1993  change 1992 1393 chappe
Mariioana 483 438 +18 652 $84° 43288 R27 B3O8 0.3
Crack 25.8 289 +03 837 a8 orx 435 436 +80.1
Cacaine Powder 257 259 442 a3ke M1 03 480 454 -i86
18D 218 218 3.3 3I|e B 22 440 432  +4.78%
PCPt 1.4 85 056 237 3.4 433 i aLv 0.8
Heroin MY 198 +81 248 243 6.0 349 337 12
Gther Oplates® 188 0 nR 269 248 20 371 375 «nd
Amphetamines 32.2 314 08 43.4 46.4 +3.0% BRE 818 1Y
Crystal Meth, {fee®: 0 11 a8 B8 184 -24s 0 268 <08
Rarhiturates W4 281 13 380 388 0.8 440 445 05
Tranguilizers 223 24 -ls -3L8 305 -id 445 411  +02
{igarettes TR OME 3w B85 804 403 — — —
Ajcohol . 762 0138 -23as HR.6 688 0.3 - — —
Steroidx M0 227 13 878 238 40xs 468 448 20
Approx. N = é355 jLi v e TOld  H4853 . ZRBE 2470

RUOTES: Lovel of sigaificance of difference beiween the twe years: 8 w05, 35 =81, 853 =.00).
Lot insdientes data ait svaiiahle,

SOURCE: Menitoring The Feiure Study, The Liniversity OF Michigas,

“Answor allernatives werw (1) Prohahbiy impessihle, (23 Very difficult, (3) i‘aiﬁi; difficult, {4) Fairly vaay, (h) Very casy, For 8th und
$01h grades, there was aavther category-Caa't say, drug enfamiliar’—which was included in the ealeulation of those percentages,

B8l aedd 10th grade only: 1883 data Mrom one guestisnnaire ferm onty. Nis one-half of B indicated.



TABLE 11

Ty,

Long-Term Trends in Perceived Availability of Drugs, Twelfth Graders

Parcontage saying "fairly easy” of "very easy” to god”

. How difficalt do you think &
wesnld be for you (o get eack of Clasy Clzaz Class Class Class Olass Chuss Cinss Class Ciesz €logs Clage Class Class Class Class Claug Glass Class

the followsing types of drugs, of of of of ol af of of of of of of uf of of of ol af of  'BE-B3

if your wonted some? 1836 1976 1977 1978 1079 188G 1981 J9R2 1B83 1084 1985 1588 1987 1988 1089 1990 1483 198% 1863 chapge
Wartiuans '87.8 874 879 878 Dot HOO 893 B85 BGE2 B4 855 832 848 850 B4S B44 RAZ 827 230 463
Amyl & Buiyl Nitriles — e s — -— o —— — - e - — TG 2BI 2608 244 2T BE WS 08
138 462 374 345 82% 342 353 350 M2 308 308 H0s5 28K 314 333 B3 407, 385 445 0.2 +4.Yew
PCP - —_ -~ — - — - - —_ —_ — - 288 249 989% 217 208 417 AL 0.4
MIMA {ecstany} e s —_— o s - r— o s —— w— - o o 217 28 224 242 281 +3.0mw
Bame other paychedelie 4TR 357 a8 338 e 360 327 306 268 WE 2 249 WO 262 B2 M3 MO 2948 336 4.8
Cloeaing 370 340 (330 378 458 479 478 474 431 480 489 AK1B 542 BK0 587 345 510 BXF O 4RE 4%
Crochk — — s — - e s — — e e — 41.1 421 470 424 339 4385 4348 +01
Cocaine povder o — - s —_ — —_ s —_ — - o 529 603 BR37 480 460 4R0 454 %8
Heroin M2 184 78 184 188 217 192 B 183 139 2106 220 237 280 2314 319 306 34H a3zl .12
Some sther narcotie

finciuding methadsoe) 45 %63 2%@ 281 BRT 254 254 304 300 303 330 32 340 5B 3RE Bl MME 51t Als 0.4

Amphstamines 878 GILR M3 SRS 589 413 6885 THB AR5 GH2 £84 643 BH45 AN B43 597 673 BRR  A1x 427
Crystsl meth. {keed e — e e — e o e — —— e - —- — o 41 288 W0 s 08
Barhiturates 600 544 524 K6 4858 40 549 882 A28 Ble 513 483 482 478 484 459 424 440 445 058
Tranquilizers 7i8 655 648 643 614 SH} 608 B89 583 548 547 K12 4R8 £33 453 447 408 408 411 402
Bieroids ’ — s — — — o - — — - — — o e o -—_ 467 4848 448 -2

Approx. N = 2627 2B6A SOAD  URON 3172 240 3578 3802 3388 3269 4BY4 3077 3271 3281 PAOS 248 MTE 6RE 9810

NOTE: Level of significance of differonce hetwees the tve most recent classes: 8= 85, s = 05, s8s = 001 " indicntes dats ant available.
SOURCE: Monitaring The Future 8tudy, The University &F Michipan.
*Answer slierantives were: {13 Probably impossikle, (2} Very diffiealt, (3) Fairly diffiendt, (4) Fairly sasy, and (53 Vory casy.



FIGURE |
Trends in Annual Prevalence of an [licit Drug Use Index for Twelfth Graders
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NOTES: Useof “any illicit drups” includes any use of manjuana, hallucinogens, cocaine, and
heroin, or any use which is nof under 2 doctor's orders of other opiates, stimulants, barbiturases,
methaqualone (excluded since 1990}, or ranquilizers. '

Beginning in 1982 the question about stirulant use (i.e., ampbetamines) was revised 1o get
respondents to exciude the inappropriate reporting of non-prescription stimulants. The prevalence
rate dropped slightly as a result of this methadological change.
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FIGURE 2

Marijuana: Trends in Perceived Availability
Perceived Risk of Reguiar Use,
and Prevaleace of Use in Past Thiny Days for Twelfih Graders
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FIGURE 3

Trends in Perceived Harmfulness and Disapproval
of Marijuana Use for Twelfth Graders
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FIGURE 4

Cocaine: Trends in Perceived Availability,
Berceived Risk of Trying.
and Prevalence of Use in Past Year for Twelfth Graders
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FIGURE §

Trends in Perceived Harmfulness and Disapproval
of Cocaine Powder for Eighth, Tenth, and Twelfth
Graders
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FIGURE &

Trends in Annual Use of Selected Drugs by Grade, 1875-1993
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. INTRODUCTION

This report documents an analysis performed by CSE, Incorporated, investigating the
relationship between adolescent aleohol and tobacco uge and the subsequent use of other
drugs. The notion that alcoho) and tobacco can lead to the use of so-called harder drugs is
commonly referred to as the “gateway” theory. Evidence supporting the gateway theory was
explored using three national databases: {1) the 1992 National Longituding] Survey of Youth
{NLSY}, (21 the 1988 National Adolescent Student Health Survey of the American Schosi
Health Association, and (3} the 1891 Youth Risk Behavior Survey sponsored by the Centers
for Discase Control and Prevention. Prior to CSR's investigation, few analyses on this subject

had been performed using more than one national data set,

Farlier this year the General Accounting (Hfice {GAQ) released a report examining drug
use among youth and the risk factors agsociated with such use (GAQ, 1883}, Although the
study used several national data sets {(such as the National Institute on Drug Abuse’s
National Fousshold Survey on Drag Abuse (NHEDA), the High School Senior Survey, and
the Bureau of Labor Statistics’ NLSY, different analyses were performed with each data set,
and only the NLSY was used to evaluate risk factors for drug use. The GAQ study found
that early alcohol use among youth was asseciated with early use of manjuana and cocaine.
This conclusion was drawn by GAO after examining the maulté of “odds ratios” obtained from

fogistic repression models.

it i3 not clear, however, whether GAQ distinguished between prior drug use, subsequent
drug use, and concurrent drug use when evaluating these risk fustors. Although such
distinctions may not have been necessary for GA(Q’s purposes, these distinctions become
critical when examining the gateway concept. Furthermore, the interpretation of odds ratios
becomes mwot in situations where the outcome event-—in this case, a particalar type of drug
uge—accurs frequently in the database. Since GAD found that 42 and 47 percent of survey
respondents used marijuana and cocaine respectively over time, it is clesr that sonme outcome
events under consideration by GAQ were indeed frequent and that GAO's approach to the
study may have been flawed.

CSR, Incorporated Page 1
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in October of this year, Columbia Univérsity’s Center on Addiction and Substance Abuse
reiéawd a study on gateway drugs, using data from the NHSDA, This study focuses
priizmriiy on cocaine uge and has flaws similar to those alresdy described for the GAQ report.
.

{'}:SR’S analysia focused on two methodologies: {1) contingency table analysis using relative
risk statistics and chi-square tests and (2) logistic regression, These are some of the most
cﬁm]mcn methods for anaiy-zing categorical data. For the most part, the varisbles used in the
ana!yais were those common to all databases. This allowed us to evaluate the extent to
whi{:h the data were consistant across databases.

;\H computer analyses conducted for this investigation were performed by Abt Associntes,
basz;:i on detailed instructions provided by CSR. These instructions are provided in
&pp;::ndix A to this report.

‘Il’he resulis of the enalysis from each of the three databases were compared to determine
{1} tlie degree to which the gateway drug concept is supported by the data and {2} whether
the aissociatians found were consistent across databases, Support for the gateway theory, if
evident, may help the Qffice of National Drug Control Policy's attempts to iﬁcreasg
pravention efforts targeting the use of gateway drugs among adolescants.

!
This report is divided inte six sections. Following this introductory section, Seetion II

presents a literature review, Section III describes the databases used in the analyses,
Seatioén IV presents a discussion of the methedology (including a discussion of the theory
behind the various analysis techniques), Section V presents the finding of the analysis, and
Sacﬁaﬁr{x V1 presents a summary of the findings. Appendix A lists the instructions given to
Abt Aé:s&ciates for implementing the study methodology. Appendix B provides more detailed
tables fhat consider additional nsk factors (marfjuana) and outcomes {(amphetamines and

psyche’:deiica). Finally, Appendix © presents a table of literature analyzed for this study.

;
¢
b
i
i
i

[ 3
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. LITERATURE REVIEW

|
u
|

Kandel's work (1975) was among the first of empirically based literature to identify a
progression of drug use. In a cross-sectional study of 5,468 adolescents in New York State,
Kande! applied Guitman scalogram techniques to data eollected from self-administered
questionnaires and identified several key concepts that have formed the basis for much of the
subsequent research on the gateway theory. Her Sndings indicated that drug use progression
follaws a fairly stable sequence, starting with nonuse of any suhstance o use of “legal drugs”
{e.g., beer/wine, cigareties), to cannabis, to pills (e.g., “ups,” “downs,” tranquilizers) to
psychedelics, to cocaine, and 1o heroin. She emphasized that the first step of legal drug use
i8 a necessary step between nonuse and illegal drug use, citing that progression from ponuse
o illegal use almost never exists {ouly 1 percent incidence in her study) and that marijuana
uge 18 a crucial step on the way to using other drugs.

Kandel {(1975) also reported that youths in her coborts did not progressed from beerfwine
1o ilicit drug use without having first used hard liquor or aigarettes. Her Sndings showed
that progression to marijuana use appears predominaﬁtly among adolescents who have

already used hard liquor or tobaceo,

Kandel's findings were later supporied by Huba, Wingard, and Bentler (1881}, who
compared Kandel’s progressive or simplex model {0 the lalent variable model. The data they
studied were questionnaire responses collected from 1,634 7th-11th graders in Los Angeles
schools, Using maximum likelihood estimation under confirmatory factor analysis and causal
modeling with latent variable procedures, they found that both models fit well, displaying &
basic alcobol-manjuana-hard-drug sequence of drug use progression.

Adding yet another dimension to the understanding of the gateway theory and the
progressive nature of drug use, Donovan and Jessor (1883) found thas problem drinking could
be ploced between use of marijuana and uge of pills in the progression of drug using behavior.
Basing their Guttman scalogram analysis on the 1974 and 1978 Nationa! Study of Adolescent

CER, Incorporated Page 3
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Drinking, they found that uge of illicit drugs, especially use of illicit drugs other than
marijuana, tends to not oeeur in the absence of problem drinking.

%’amaguc}:i and Kandel {1894) surveyed the Donovan and Jessor study with 1,325
original subjects from Kandel's 1975 study. Strengthening Kandel's earlier findings by
addili_‘z g & longitudinal dimension and by using structured interviews and Guttman Scaling,
they fconﬁr‘meé not only the progression of drug use but also identified a differonce with
regard 1o the importance of alcohol and cigarettes when comparing male and female
progression to marijuana use, While alcohol played a significant role for males, aleohol or
dgméttes were significant for females. For males, aleohal use precedes manjuana use;
alcohol and marijuana use precede other illicit drug use; and alcohol, cigarettes, and
mazi}imna use precede the use of prescribed paychoactive drugs. For females, either alcobol
or cig?retm precede marijuans; alcohol, cigarettes, and marijuana precede sther llicit drugs;
and aleohol and either cigarsttes or marijvana precede prescribed psychoactive drugs.

; ;

ls&i}la and Noyes (1984) expanded the gateway theory in geveral ways in their atudy of
8th- f‘{}t}z-, and 12th-grade students in Maryland. Using survey dats collected from 2,036
studezzzta and validated on & sample of 2,414 students from a later survey, Mills and Noyes
were aiﬁe to refine Kandel’s stages, finding strong support for drug use progression starting
with ie&al drugs {both aleohol und tobaeco), then followed by marijuana and eventually by
bard drugs. They also identified that this progression was both sequential and cumulative;
that is,iusers did not replace their earlier drugs of choice as they tried newer ones, but rather
they cz}igtinued their uge of current drugs as they experimented with the harder drugs. This
cumuia%ive aspect was later confirmed by Ellickson, Haves, and Bell {1992) and Yu and
Williams (1992),

i .
In &fldition, Mills and Noyes {1984) also found signifieant correiations between the age of
first useiaad the number and frequency of drugs currently being used. Students whe
initiated‘- drug use at an earlier age were more likely to be using a larger selection of other
drugs, as well as vsing them more often.

In thieir 1985 study of 27,355 7th-12th graders in New York State, Welte and Barnes
found strong overall support for the progression of drug use for older students, starting with

¥
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alechol, then progressing to manjuana, pills (e.g., barbiturates, amphetamines, tranquilizers}
and then to hard drugs {e.g., heroin, cocaing, hallucinogens). Tobacco served as an
intermediate role between aleshol and marijuana for younger subjects, particularly females.
Using Gottman scaling, they confirmed the importance of alcohol as the initial drug used by
their subjects, cting that ucless alcohol is used, there is little use of any other drugs,
including tobacco and over-the-counter drugs and substances {e.g., solvents, glue, air
fresheners, nonprescription cough medications),

Although Newcormb and Bentler (1988} confirmed & sequence in drug use behavior, they
sugpestad that the sequence may be more complex than previously reported. Their findings,
based on structured equations and chi-square analysis of lopgitudinal data collected from
Tih-Oth graders in Los Angeles County, indicate that there may not be 2 single sequence of
drug use, but rather several small sequences that differ by the “developmental period”

{p. 118). Furtbhermore, their study did not find alcohol {0 be the gateway drug that the
iiternture suggesis. Instead, their data indicate that cigarette use is ¢rucial in the
progression to cannabis and hard-drug use. They report: “Clearly, cigarettes are the true
Gateway drug facilitating increased involvement in harder drugs, without the direct impact of
alcohol. This is particularly true at the earlier age period” {(p. 118).

Fleming, Leventhal, Glynn, and Ershier (1989) sought to expand ihe understanding of the
role of the earliest, most widely availahle and used licit substances--alcohol and
cigarettes—in relation to the earliest used illicit substance, marijuana. Using Guttman
sealing and chi-square analysis on interview data gathered from 1,007 6th-10th graders in
Milwaukee, Wisconsin, they found support for earlier research on t.He sequential nature of
drug use, stating that “it was shown that having tried substances lower on the Guttman acale
made one significantly more likely to be using substances higher on the seale two years later”
(p. 269). Fleming, et al. also identified tobacco use as the drug most often used firgt by their
subjects.

Further expanding their earlier longitudinal work with 1,180 of the former adolescents

" “from Kandel's 1975 study, Kandel, Yamaguchi and Chen (1892} further defined and expanded
Kandel’s previously idenﬁ,ﬁéd atages of drug use and introduced a fourth stage to the her
original sequence a¢ follows; (1) legal drugs G.e., aleohol ard {obacco), (23 marifuana,

C8R, incorporated Page 8
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(3) illicit drugs other than marijuana, and {(4) medically preseribed drugs. They also offered
further confirmation for the observation that male progression to illicit drugs is dependant on
prio%_‘ use of alcohol, wherens female progression is dependent on prior use of either cigarettes
or al;cohol«

i

’gu and Williams {1992) study confirmed the Gndings of Mills and Noyes regarding the
significance of age of first use. Analyzing data from the 1986 New York State Youth Alcohol
Survey, Yu and Willisms demonstrated thet the age at which alcobol use is initiated plays
s.;igniﬁcant role in the individual’s initiation to other drugs, including cigareties. Using
Guttman sealing and logit analysis techniques to examine telephone surveys of 3,000 New
York sze residents ages 16-24, their findings provided further support for the progressive
naturé of drug use as well as the greater degree of importance of the role played by cigareties
for W{imen in their progression o other drugs.

ngntinuing to expand the gawwaﬁ' theory, Ellickson et al. (1992) used a longitudinal
Guf:izz{g.zz acalograrm analysis in their study, which followed 4,145 Wegt Coast 7th~10th
grader;s for 4 vears. They were able io :ie;manstmm the importance of distinguishing between
any use of gateway drugs and what they perceive as the more important initiation of to
freqaeizi: or regular use of these drugs, reinforcing the earlier work of Donovan and Jessor
{1983},;3‘.1}. which they stressed the crucial role of problem drinking in the sequence. Ellickson
et al. found strong support for the hypothesis that increased involvement with legal
sub&tantces (i.e., aleohol and cigareties) precedes initial use of cocaine and other illicit drugs.
Furthermore, they also were able to support Mills’ and Noyes' (1984) finding that drug use is
cmnulai;ive for adolescents who continue o use gateway drupgs as they gain experience with
new ért%gs,

Blaze-Temple and Lo {1992) examined a sample of Australian adolescents to ascertain
any simi;larizies between the drug use behaviors of thig youth population and the behaviors of
the North American youth population that frequently comprise the subject pool of most
iiteraturéa. Their findings, based on a Guitman scaling of responses W survey ané_ interview
data on 1,083 teenagers from Perth, Australia, determined a direct path from alcobol and
tobacco to illicit drugs other than marijuana, as well as a direct path from alcohol and |
t,obacc'o 2‘,? marijuana to other illicit drugs. They alse supported Mills” and Noyes” {1384)

®
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findings that drug use was vot only sequential hut also cumulative. Finally, their results
identified aleohol and tobacco as important gateway drugs, with tobhacco more clearly a risk
factor for the use of marijuana and other illicit drugs than aleohol,

In 2 recent study, Torabi, Bailey, and Majd-Jabbari (1993} evaluated cigareite smoking as
a predicter of aleohol and other drug use by children and adolescents. Their findings
confirmed that cigarette smoking by 5th~12th graders was & powerful predictor of their later
use of alechol and other drugs. Using chi-square and stepwise multiple regression analysis
on data gathered from 20,625 5th-12th graders in Indiana, they found that smokers were
“much more likely” (p. 304) than non-smokers to use all drugs listed in the survey (Le.,
aleohol, marijuana, cocaine, crack, inhalanty, amphetamines, tranguilizers, preseription
narcotics, peychedelics, hercin, and stercidsy and that this likelihood increased along with the
frequency of cigarette smoking. Nonsmokers’ use of drugs other than aleohol and smokeless
tobacco was almost nonexistent, and the reported use of aleohol by nonsmokers was one-third

leas than reported use hy one-pack-a-day smokers.

In another 1993 study, Kandel and Yamaguchi introduced crack-cocaine use into the
gatewny theory when they studied 1,108 12th graders in New York in order to estahlish the
position of crack-cocaine use in patterns of drug involvement. Using modified, log-linear,
Guttman scale analysis on survey dats, they found that cigarettes and alcobol were initiated
at an earlier age than illicit drugs--in only 1 percent of the cases did subjects use marijuana
first, and for both meles and fermales, progression to crack-cocaine oceurred only when
expenmentation with both aleohol and sigareties took place before manjnana use. They also
found support for earlier findings showing differences in the importance of alcobo! and
tobacco use for males and females {e.g., Yamaguchi and Kandel, 1984; Welte and Barng,
1885), In addition, Kandel and Yamaguchi confirmed that the age of onset into drug use is a
crucial risk factor for progression to more sericus drugs—adolescents who progressed to
cocaine, especially erack-cocaine, began using cigarettes, aleohol, or marijuana an average of
2 years earlier than did adolescenis who did not go progress to crack-cocaine, This finding

supports the earlier findings of Mills and Noyes (1984} and Yu and Williams (1892).

Golub and Johnson (1994) took a different approach in their study of onset of drug use.
They noted that other studies have typically focused on adolescents drawn from the general
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!
!

;wz%ulation primarily reflecting the substance use patterns of less serious users and therefore
potentially masking different pathways followed by those who become serious users. They
atu:;ljeci 9394 “serions drug users” in New York City who were drawn from the “Careers in
Crack”™ data set. Using data gathered from interviews conducted during 1888-89, they sought
to d:etermine whether the drug use pathways of seripus drug users are similar to those
identified in research on the general population. In light of the increased popularity and
avsé}ahility of marijuana, they also examined the importance of alcobol a8 the drug first used.
Their findings indicate that, for the serious drug user, aleohol plays a less imporiant role as
the isuhsmme first used than would be expected from the developmental models, while they
cunﬁ;mzed marijuana’s role as an intermediate slep to more serious drug use {e.g. cocaine,
intravenous drugs, crack-cocaine). They were unable to inchude tobacco in their drug use
wqu!encing biecause it was not included in the Careers in Crack-Cocaine data set,

¢

I:I&ceni research on the gateway theory performed by Merrill, Fox, Lewis, and Pulver
{zsﬁ%ﬁ finds strong support for drug use progression (i.e., alcohel and tobacco to marijuana to
hard' drugs) as well as for the different ;oles played by alcohol snd tobacco for males and
femallea. They also confirmed that the earlier individuals begin gateway drug use, the more
ﬁ.kéij%‘ they are 1o use illicit drugs (more than one-balf of adults who began smoking before
age I:i‘z had also tried illicit drugs at Teast once in their lifetimes; only one-quarter of smokers
wha gtarw:i after age 17 tried illicit drugs) and 10 use them regularly {(adults who began
smoking before age 15 are three times more likely to be regular drug users than adults who
did not start smoking uxntil after 17). They also showed that adults who use any gateway
drug ':are 1.8 times more likely 1o proceed to use other drugs than are thoss who do not use
gatevéay drugs. Adults who use two or three gateway drugs are even more Likely to proceed
to use other drugs (3.0 and 19.5 times more likely, respectively). Individuals whose
aria%as{cent gateway drug use is more frequent are more likely to g::ﬁ an to other drug use {e.g.,
Merr:ii} ot al, state that “a child whe smokes more than 15 cigarettea a day is more than twice
as likegiy to use an illicit drug and 16 times more likely to use cocaine than one who smakes

but :m’%a less than daily basis” [p. 33)).
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Limitations to the Guteway Theory

Few studies question the progressive nature of drug use. What is often guestioned,
however, iz how or why that progression actually occurs. For example, one explanation for
the progressive nature of drug use discussed by QOetting and Beauvis (1887) calls attention to
the suggestion that the selection of a substance is more likely related to the drug’s
availability and the general attitudes of the drug user’s peers toward the drug than to a
*physiological response” to a previously used substance.

Another explanation attempts to relate personalify to patierns of adolescent substance
uge (Wingard , Hubg, and Bentler, 1878). In a longitudinal study of 1,634 Tth-9th graders
attending 11 schools in metropolitan Los Angeles, Wingard et al. found that drog use was
associated with g “heteropencous constellation of several traits and attitudes which included
non-abidance with the law, extraversion, liberalism, leadership, lack of diligence, and lack of
deliberatencss” {p. 140),

Farrell and Danish (1993) examined data collected from 1,256 middle-schoo! students in
the public school system of a large sontheastern city in an effort to determine the relationship
of adolescent drug vae with peer-drug associstions and emotional restraint. Their goal was to
determine whether drug use caused either peer-drug associpiions or emotional restraint or if
it was the result of them. Their findings demonstrate that “there is no single cause for drug
use, but rather multiple pathways through which adolescents initiate or increase their drug
involvement” (p. 333).

Finally, another factor stressed by several authors 18 that the use of one substance does
not necessarily lead to the use of another substance (Kandel, 1975; Mills and Noves, 1984;
Windel, Barnes, and Welte, 1989), Kande! states: “The notion of stages in drug behavior
does not imply that these stages are either obligatory or universal, nor tbat all adclescents
must progress through each in {urm, as has been proposed by Piaget or Koblberg for stages in

moral develapment” (19883,
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SUMMARY

l The review of the literature suggests the following conclusions:

[

* Initiation of drug use is progressive in mture.m‘f’ha lterature has demonstrated ‘
that there is a progression in drug use heginﬁiﬁg with nonuse of any substances,
followed by initial use of at least one Heit substance, followed hy initial use of an illicit
substance (usually marijuana}, Gnally followed by hard drug use (Blaze-Temple and 1o,
1892; Ellickson et al., 1992; Fleming et al., 1988; Huba et al., 1981; Kandel, 1975;
Kandel and Yamaguchi, 1993; Kandel, Yamaguchi, and Chen, 1992; Merrill et al,,
1834; Mills and Noyes, 1984; Welte and Barnes, 1985; Yamaguchi and Kandel, 1984;
Yu and Williams, 18982). The final stage of this progression appears to be initistion of
the use of medically prescribed psychoactive drugs {(Kandel, Yamaguchi a}:a{i Chen,
1592). While variations in this progression are reported—for instance, the inclugion of
problem drinking by Donovan and Jessor (1983) or the diminished role of aloohol in
the progression suggested by Newcomb and Bentler (1988)—the sequence of

progressive drug use appears to be consistent and fairly invariate among studies.

o e e R A WY

[

e Initiation of druy use is cumulative —The literature bas indicated that as
individuals progress in their dreg use, their use tends to be cumulative in that they do
not cease their use of earlier aubstances but rather continue vsing the earlier
substances, often with greater intensity, as they try new ones {Blaze-Temple and Lo,
1992; Ellickson et al., 1992; Mills and Noyes, 1884; Yu and Williame, 1992},

PR L

AN

* The relative importance of alvohol and tobacco varies for males and
females ~While alcohol appears to be g significant predictor for males’ future drug
use, aleohol and tobacco share significance for fermales’ future drug use (Kande! and
Yamaguchi, 1993; Kandel, Yamaguchi, and Chen, 1992; Welte and Barnes, 1885;
Yamaguchi and Kandel, 1984; Yu and Wiliams, 1992}, ‘

O

The definition of “gatewny drug” varies from study to study— While some
literature identify alcohol, tobaces, and marijuana as gateway suhsiances (o.g., Merrill

Tk e e g e e

t
i
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et.al., 1894) aothers identify either alcohol {e.g., Welte and Barnes, 1985) or tobaccn
{e.g., Blaze-Temple and Lo, 1892; Newcomb and Bentler, 18886) or both {e.g., Ellickson
et al., 1892} as pateway drugs. The significance of the initiation of alcohol and tobaceo
use cannot be undorstated. This is not to say that the initiation of marijuana use is
not ag pivotal; however, the literature clearly shows that without the initiation of
alcohol and tohacco use, the initiation of sther sulistance wse is highly unlikely to
ocour. Marijuana has not been proven to be a gateway drug; once an individual
initiates the marguana use, he or she has already “stepped through” the gatewny.
Congeguently, prevention efforts consistently target use of licit substances, citing these
findings, ‘

o The age of onset to regular drug use is more important to note than gimply age
of onset to any drug use~While the age of drug use inifiation is important in
predicting future drug use {Yu and Williaros, 1992) and its frequency (Mills and Noyes,
1984}, there 1y evidence that the initiation of regular gateway drug use is even more g0
{EHickson, et al., 1992); the eariter an individual initiates gateway drug use, the more
likely he/she will use illeit drugs in the future. For those who use gateway drugs
regularly, the likelihood of future use increases.

bﬁﬂ, ncorporated Page 11
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;i’;'{‘his chapter describes the datahases used in analyzing the relationships and patierus of
licit and illicit drug use among adolescents.

I;’l"}m Youth Rigk Behavior Survey (YRBS} is a school-haged survey for which students in
gmz%eg 8.-12 are interviewed, The survey excluded dropouts as well as other students who
were ahsent from school on the day of the interview. Oversampling of achools with larger
African-American and Hispanic populations was performed. The 1991 survey had 12,272
rea;ﬁ?ndents.

The 1988 National Adolescent Student Health Survey (NASHS) also is a school-hased
survey for which students in grades 8 and 10 are interviewed. Approxdmately one-half of the
sampling strata represented rural regions. The number of respondents who were asked
ques£ians ahout drugs {on Form 2 of the survey}‘was 3,789,

'

’I‘Ihe National Longitudinal Survey of Labor Market Experience of Youth (NLSY} is &
mufzti§iage, stratified sample of dwelling units in the United States. Adolescents hefween the
nges {;f 14 and 21 were interviewed for each dwelling unit selected into the sample in 1973
{)versfimpiizzg was performed for African-Americans, Hispanics, and eeonomically
disadvantaged youth. In the initial cohort, 12,686 respondents were interviewed.

!

The NASHS and the YRBS databases are retrospective databases with the data collected
at cneipoint in time. The NLSY, on the other hand, is a longitudinal study of one cohort,
Many NLSY respondents are no longer adalescents in followup surveys.

3

Beéause at least one purpose of this investigation i8 to compare results obtained from one
database with those from ancther, a preliminary analysis was performed to determine which
v&ri&%}i%s were common to all three datahases. In addition to aleshol and tohaceo, anly
cocaine :and mearvijuana data are included in all databases, Congequently, only thess drugs
were co;‘miriemfi when determining the effect of the risk factors on drug use.
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Likewise, for those analyses performed where age is vot factored into the drug use
outcorme, drug information has not been counted if the age of onset is greater than 19 years
{(note that many respondentis currently participating in the NLSY are In their mid-30s). On
the other hand, when geparate analyses were performed hy age group category, drug
outcomes oceurring after adolescence were included. This approach allowed us to capture as
much mformation ag possible from each database, while at the same time enabling us to

compare this information across compatible sources.

Both the YRBS and the NLSY have varigbles related o “age of first use” for particular
drugs. The NASHS, on the other hand, has a “grade of frst use” category for selected drugs.
To perform the analysis, age of first use has been approximated for the NASHS hased on the
grade-of-first-use variables.

€SR, incorporated Page 13
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;This section describes the methodology used in the analysis, as well as the theory behind
each approach. : )

i

BEILATIVE RISK ANALYSIS

"Relative risk analysis {s based on the concept of incidence rates. Subjects of a population
areicategorized at a baseline time period a8 having or not having a particular “risk factor,”
w}zi;ch is hypothesized to hmpact the likelihood of one later acquiring some outeome. To
perform the analysis, prevalence cases {(i.e., cases where both the risk factor and the outcome
oceur during the baseline time period) usually are excluded firat. Then the population is
followed during a specified time period, and the number of new cutcomes is recorded. The
number of new ontcome cases divided hy the number of memhers in the population is defined
to be the “incidence rate” for the outcome event. |

;?

i From this information, g contingency table (such as the one given below) can be created
in which all members of the population {except the prevalence cases) are classified into one of
four, cells based on their rigk factors and outcome charncterigtics. The relative risk statistic
can he calculated by comparing the two incidence rates suggested hy the tahle. The first
inciélence rate gives the incidence of the outcome event among the subset of the population
havilng the risk factor present at the haseline time period. The second incidence rate records
the incidence of the same event among those in the population not having the risk factor at
the i;asel'me time period. The ratic of these two incidence rates gives the relative risk
statistic. In the table helow, the relative risk is given by JA/A+BI/IC/ (C+D)].

[T }

Outcome Event H
DAYy - o R W pnArAaon ke gt A Dt e g R L s )
b it RiskFactor:, il ceurred bt i Did Not Oscitr) 0 |
iPresent B
‘Not present C : D

+
L
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A relative risk statistic equal to, for example, 1.5, would indicate that an individual
having the specified rigk factor is 1.5 times more likely (o be associated with the outcome
event than someone not having the risk factor. ‘

For this analysis, the potential risk factors examined are as follows;
* Prior use of aleohal;

« Prior use of tobaees; and

* Prior use of aleohol and tehacco only.

The outcome events considered are given below:

* Subsequent use of marijuansa; and

* Subsequent use of cocaine.

Based on the above-listed potential risk factors and outcomes, six contingency tables were
ereated. For example, using the second potential risk factor listed above and the first listed

outeome event, one obtaing the following contingency table:

o Sﬁgmuentmﬁwarijm Use T
" Initial TobaccoUse  * | * . 1 Occurred ™, 4 - -Did Not Ofcur: 47
Pregent A B
Not present C D

The gateway concept hinges on the notion of prior use of aleohol and/or tobaceo and
subsequent use of otber drugs. Hence, to perform the analysis it was essential that the data
include the age of “first use” for all risk factors and outeomes. One limitation with this
approach, however, is that the first-use time periods are broadly defined in terros of years (or
grades) in all three databases. If it happens that the steps in the transitional path from the
risk factor drug to the outcome drug progress in a matter of months rather than years, the
databases will, in all likelihood, show the same age of first use for each drug, masking the
actual gateway path. Hence, 88 an exploratory tool, the relative risk analysis also was
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£
performed without regard to age of first use. In thiy latter approach, any use of the drug in
q@esﬁm was counsted as an cutcome regardless of whether the use began prior to or
au?.:seqaent to initial use of the risk factor. Discrepancies hetween the results from the tweo
approaches were used to evaluate the extent to which the transitional path from risk factor to
wfgocme drug may have been masked by the age of first use variable.

It also should be noted that the approach used to measure relative risk from the three
databases deviates slightly from the principles of relative risk theory as outlined earlier.
Spezciﬁcally, tbe theory of relative rigk requires that the period of time allowed for each test
sub:jecz to acquire the vutcome charactenistic be the same for all subjects (i.e., all subjects are
followed for the same period of time). In two of the databases (the NASHS and the YRBE)
ﬁhi; requirement cannot be met because they are not longitudinal data pets, but rather
“snépshets” of student behavior taken at one point in time. One student might indicate that
she ‘:used tobacco at age 13 and began to use martjuans at age 14, while another might
indii:ate that he began to use tobacco at age 12 and marijuana at age 15. Both students
woz;iz:i have been counted in this analysis as having had the tobacco use risk factor and
having acquired the marijuana drug use outcome, If both students, on the other hand, had
beex; followed in a longitudinal study for several years beginning when the female student
was 'age 13 and the male student was age 12 (hence, meeting the constant time period
requirement of relative risk theory), the marijuana use of only the male student would only
be céunté{i if the study lasted at lesst 3 years, In the third database (the NL8Y), which is
longitudinal, this requirement for allowing each survey participant the same amount of time
to az:;qnire the outcome could, nt least in theory, have been met if prevalence cases
(msp:aadezzts claiming they have used the risk facter drug as well as the outcome drug at the
time of the frst interview} had been excluded, but they were not. Another principle of
reiatéi*e risk theory was not followed for the NLEY, however, as described in tbe next
pmaéraph.

It alsc should be noted that in g strict approach to relative analysis, the subjects are
ciassi:ﬁed as having or not baving the risk factor at one time, and that is at the beginning of
the study. With the approach used in this investigation, participants in the NLSY were
canai:}emd to have a particular risk factor if they indicated during any interview that they
had used the risk factor drug.

CSH, incorporated Page 16
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These deviations from the strict principles of relative risk analysis discussed above apply
also to the logistic regression analysis (discussed below), as logistic regression is also used to
estimate relative risk. We do not feel, however, that these deviations will create substantial
bias in our findings. Assuming the gateway theory is valid, the time required to acquire the
outcome of illicit drug use, given prior use of alcohol or tobacco, probably does not exceed a
few years. Hence, most respondents in the databases will have had sufficient time to acquire
the outcome. This is particularly true for the NLSY, in which all subjects are followed over

time,

CHI-SQUARE CONTINGENCY TABLE TESTS

The relative risk statistic in and of itself does not measure the statistical significance of
the relationships between the risk factors and the outcomes. To illustrate this, consider

again the contingency table for tobacco and marijuana, shown above, with the following table:

“Initial'Tobacco Use i
Present
Not Present 5 6

pass
K

According to this table, the relative risk for tobacco users (i.e., relative to nonusers) for
becoming marijuana users is 1.8 (or 10/12 divided by 5/11). This information by itself would
suggest that tobacco users are 1.8 times more likely to become marijuana users than tobacco
nonusers. The chi-square test statistic for this table, however, is 3.6. Using a 95-percent
statistical confidence level, this chi-square statistic suggests that there is no sign of statistical
dependence between tobacco use and subsequent use. In other words, the relationship

suggested by the table cannot be proven to be other than random.

For each 2-by-2 table generated for the relative risk analysis, a chi-square test was

performed to test the dependence between the outcome and the specified risk factor. Relative
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risk statistics generated from tables having insignificant chi-square statistics were considered
unreliable, ‘

;
k

Lozassnc REGRESSION .

t
| In cagses where the outcome event is rare, the relative risk statistic can be approximated

by the odds ratio statistic. Using again the “A, B, C, D" notation for the counts in the four
cells of the contingency table, the odda ratio is defined as A/B/C/D, To see how the odds
ratio statistic relates to the relative risk ptatistic discussed above, consider again the formula
for Er‘eiative risk:

' RRe[A/ABIICICD)]

i

Wh;fm the outcome event is a rare nccurrence, 4 is small compared with B, and C is small
compared with D). As a result, the quantity {A+B8) can be approximated by B, and (C+D) can
be approximated by I, Using these approximations, the relative risk statistic reduces to the
addé; ratio statistic. Odds ratios can be ohtained &im{:tiy from the results of a Jogistic
regression procedure.

'I‘he benelit of using logistic regression is that it enables one {0 examine mizis ratios for
;}artzcn.lar prior use” variables {which may be 3 good proxy for relative risk), wh:ie at the
same time controlling for association with other prior use and demographic variables. Thus,
logistic regression results allow one to make guch statements as, “After adjusting for age,
rme’i, and sex characteristics, it was found that tobacco users are X times more likely than
mbaé_:cc nenusers to become marijuana users.” Note, however, that when the cutcome event
ig nc:t rare {as may be the cass with such drugs as marijuana), the odds ratio becomes a poor
appg?ximatioxz to the relative risk statistic. This hecomes important if the resultant odds
ratio statistic is being used as a proxy to measure relative risk (a8 it usually is). Hence, &
cautifms examination of the datahase is required before interpreting the logistic regression

r&sv&}&.
§

‘lghe logistic regression model has the following form:
i

t
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sz ;{z%‘{ﬁ+§f*xf-&-bﬁ“xﬁt,,bn‘xﬁj

in which Y is the probability of the outcome, b1 through bn are coefficients estimated by the
model, and xJ through xn are independent variables. Each of the model coefficients
represents the natural loganthm of the odds ratio for the variable it is associated with.

For this analysis, three independent variables were created for prior use of tobacco,
alcohol, and marijuana, respectively. Here, note that for each of these variables, it is any
prior use and not exclusive prior use, since the model already takes this into account.
Additional independent variables related to race and gender, as well as variables, to measure

interactions between independent variables, alse were considered.

Separate models were created for each outcome event, with tbe outcome event {ie., use
of a particular drug) defined to be the dependent (response) variable in each model. A
stepwise, backward, elimination regression procedure was used for esch model to eliminate

ingignificant variables in gach model,

There is a lack of consensus within the statistical community concerning whether
regressions based on sample data should be performed using sampling weights {Korn and
Gravbard, 1991). Many believe tbat sampling weights should not he used for the simple
reason that weighted regressions were developed o address problems of heteroscedasticity in
the data, and that such techniques are not applicable to issues concerning the
representativeness of the sample. This position was taken with this study. Because using
sampling weights in regression analyses is 2 popular technique, however, results from this
approach were also evaluated for comparative purpeses only.
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V. FINDINGS

H
' In this section, the results of the contingency table analyses are presented first, followed
by a discussion of the loglinear logistic modeling and longlinear procedures.

h
CONTINGENCY TABLE ANALYSES

’ Table 1 presents the relative risks for all risk factor and cutcome combinations for the
three databases, based on the contingency table analyses, For each risk factorfoutcome
combination the relative risk statistic is presented twice, based on defining the risk and
euicomes in two separate ways. The first way defines the risk factors in lerms of prior use
and the outcomes in terms of subsequent use (see the “Prior Use” columns in Table 1). The
Seci;and method simply defines both the risk factors and ouicomes in terms of any use {zce the
“Any Use” columns i Table 1), Large disparities between the relative risk statistics obtained
from these two approaches may point to imitations of the databases in capturing the {rue
seciuence pattern of drug use. This could sccur because age of first use is defined o broadly
(i.é., in terms of years instead of yesrs and months). COun the other hand, large disparities
between the two types of relative risk definitions may simply indicate that the risk factor
dnllg and the outcome drug tend to be experimented with concurrently, or even that the
cuteome drug is tried first. Unfortunately, the databases cannot distinguish between all of
these possihilities. Unless otherwise noted, the term “relative risk” will be ugsed in this
dis;cuﬁsion to mean the relative risk based on prior use of the risk factor and aubsequent use
of the outcome drug.

. In sddition to the relative risk statistic, the table also includes information on the
per:centage of the *risk factor present” papulation (people indicating prior use of & particular
drug or combination of drugs) who also have the outcome (subsequent use of & particular
dnig or combination of drugs). This latter piece of information is useful becauso a high
relétive risk for a particular risk factor outcore may be associnted with a small segment of
thef population. Thus the percent outcome statistic gives one an idea about the number of
pe?pie at risk for each nisk factor, For cases where the chi-square statistic for the table

i
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Table 1

Relative Risks and Percent Qutcome’ Statistics for
Various Risk Factor/Qutcome Combinations,
by Database and by Drug Use Definition

Mationa! Longituding! Survey - ¥outh Risk Bobavinr Survey Mational Adolascent
of Labor Markat 5)&9&!?&&@ of Youth Student Health Sumy
Pﬂor use " Any Use 18 ﬁ&agsa@ﬁfﬁ ‘Any. Us Hor. Us 3
Risk Factor, Outcome RR Parcant RA Parcant RR Parcent HR Porcont RR Farcant RR Parcont
Qutcome Outcome Quicome Outcome Ouirorme .1 Oantconme
Alcahol, Marijuana 0.5 58 2.1 722 1.7 220 210 38.6 v7 212 98 33
Alcohol, Cocaine 1.2 152 4.8 222 4.2 8.1 1472.8 75 4.1 £8 133 8.9
Aieobold, Mariiuana or Socalng L8 509 2 732 a1 28.1 20.8 389 20 241 85 378
Fobaces, Mardiuana 1.3 75.4 1.7 8586 1.8 44 .2 39 749 1.4 8.3 358 853
Tobaceo, Cocaine 1.8 | 238 ab 291 4.9 121 1.1 20.1 4.2 1.7 10.9 24.5
Tobacoo, Marjuana or 1.3 754 1.6 86.0 2.4 52.1 a0 IR 2.0 39.8 39 859
Cocaine -
Aloohal ang Tobacco, 0.6 40.8 1.7 885 1.7 35.5 38 5.6 1.2 24.3 38 85,8
Marjuana
Alsohkot and Tobaces, 1.5 205 2.8 31.% 4.8 1.7 03 803 4.1 1.4 1.2 238
Cocaing
Alcohol and Tobacso, 1.4 £8.5 1.7 29.0 2.2 482 359 75.8 1.8 365 3.8 £8.2
Mardfusna or Gotssing

‘Dafined 16 be the percentage of individuals having the risk factor who aise have the ouicome,
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indicated that there is no statistical dependence between baving the risk factor and having

the cutcome, the relative rigk is not given and is denoted as “n¢”™ (not significant).

One notes from the tahle that the “prior use” relative risk statisties ohtained from the
Youth Risk Behavior Survey (YRBS) and the National Adoleacent Student Health Survey
(NASHS) e very similar, and differ somewhat from those obtgined from the National
Longitudinal Survey of Labor Market Experience of Youth (NLBY). This may he atiributable
to the fact that the NLSY cohort began reporting in 1979, and all participanis had completed
their teer years some time during the following 6 years—a period during which drug use
{particularly marijuansa and cocaine} was more prevalent than it is today. Data from the
NASHS and the YRBS, on the other hand, were collected in 1988 and 1981, respectively.

This discrepancy beiween the NLSY and the other two datahases can be seen by
examining the marijusana cutcomes and cocaine outcomes in the table. For the NLSY,
72 percent of all cohort participants who had engaged in alcohol use had also at some time in
their Hves engaged in marijuana use, compared with 40 and 37 percent for the YRBS and the
NASHS, respectively. 22 percent of all alcohol users in the NLSY had used cocaine,
compared with 8 and 9 percent of all slcohel users in the YRBS and the NASHS, respectively.

Considering tobacco users, 86 percent of the NLBY participants admitting to tobacco use
had also used marijuana, compared with 75 and 65 percent for the YRBS and the NASHS,
respectively, Twenty-nine percent of all NLSY participants admitting to tobacco use had also
engaged in cocaine use at some point in their lives, compared with 20 and 23 percent for the
YRBS and the NASHS, respectively.

On the other hand, when examining relative risk, the YRBS and the NASHS show higher
relative risks of the cocaine and marijuana outcomes for the alcohel and tobacco risk factors.
Considering the relative risk statistics based on prior use of the risk factor and suhsequent
use of the sutcome, the table indicates that the relative risk for subsequent marijuansa use
given prior alcohol use is 1.7 for both the YRBS and the NASHSE, while it is only 0.5 for the
NLS8Y. The relative risk for su&eéuent cocaine use given prior aleohol use is approximately
4 for the YHBS and the NASHS, while it is 1.2 for the NLBY.
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- For subsequent marijuana use given prior tobacco use, the relative risks are 1.9 for the
Yl?.BS, 1.4 for the NASHS, and 1.1 for the NLSY. For subsequent cocaine use given prior
tobacco use, the relative risks are 4.9 for the YRBS, 4.2 for the NASHS, and 1.8 for the
NLSY. Based on these data, one might conclude from Table 1 that although illicit drug use
has dropped for alcohol and tobacco users (related to the NLSY being an older database),
illicit drug use has dropped at a disproporiionally faster rate for aloohal nonusers and tobaceo

nonusers.
i

E Comparing the relative risk statistic based on pricr and subsequent use of the risk factor
&n? outcome drug respectively with the relative risk statistic based on any use of the outcome
drug, one notes large discrepancies between the YRBS and the NASHS (in the NLSY these
dis}repamies appear less pronounced). For example, for the YRBS, Table 1 indicates that the
relative risk for marijuana use given prior use of alcohol is 1,7, However, when the relative
ris];: statistic is calculated based on any alcobol use and any marijuana use, the statistic
jun;ps to 21. For the NASHS, the relative risk statistic for this risk factor/outcome
cou!lbination changes from 1.7 to 9.6, One must bear in mind, though, that such relative risks
based on any use of the risk factor and any use of the outcome drug have much weaker
im;i_!icatitma in terms of cause ang effect than do the “prior use”™ relative statistics. As
mez}ticned earlier, thore is always the possibility that when relative risk is defined in terms
of aézy use of the risk factor and any use of the cuttome drug, the use of the outcome drug
maﬁ: have actually oceurred prior to the use of the risk factor drug. If, however, une considers
it at least a possibility ‘zfaat the use of the outcome drug frequently occurred shortly after the
ﬁrsi use of the risk factor and that the age of firgt use variable could not detect such 5
diﬁ"érence in age of fArst use (because age of first use i3 messured in the databases in years—
or g’i‘ades-—--rather than years and months), then the relative risk statistics based on “any use”
can be thought of a8 an estimale of the maximum value conceivable for the true relative risk.

For the drug use outcome defined to be either marijuana use or cocaine use, Table 1
szzggests that the relative risks are not much different from those associated with a
max‘?‘éuana only outeome. This again is confirmed by the “Percent Cutcome” eolumn in the
tabi%. For & given risk factor, the percentage of respondents having used both the risk factor
drug and marijuana (defined in terms of any use) is about the same as the percentage of

|
respondents having used the risk factor drug and either marijuana or cocaine. In other

t .
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words, allowing for cocaine use in addition to marijuana use when defining the outcome
generates very few additional cases, This indeed implies a “stepping-stone” effect for cocaine

users: Those who use cocgine have already used marijuana.

To summarize the relative risk information contained in Tabls 1, for the NLSY, there
seems to be very hittle relationship hetween prior use of alechol and subsequent use of any of
the outcome drugs under eongiderstion. The largest relative risk for aleohol as a risk factor
pecurred for subsequent use of cocaine, and was only 1.2, When considering tobacce ag a risk
factor, the relative risks are somewhat higber for the NLSY when eonsidering subsequent use
of cocaine (having a relative risk approximately equal to 2), but not particularly so for

subsequent marijuana use where the relstive risk is only 1.3,

For the YRES and the NASBHS, both databases produced very similar relative rigk data
for the risk factors and cutcome drugs considered. The relative risk for subsequent
marijuana use and the relative risgk for subsequent cocaine use are approximately 2 and 4
 respectively for prior use of both alcohol and tobacco.

CONTINGENCY TABLE ANALYSIS BY DEMOGRAPHIC CATEGORIES

Table 2 presents the results of the contingency table analyses by sex and race {i.e., male
and female, African-American and non-African-American), and Table 3 presents results for

analyses by age. These {ables only focus on alcohol and tobacco as prior-use drugs.

One notes in Table 2 that tbe relative risks for Jleit drug use tend to be somewhat
higher_ for females than for males. All three databases, for example, show higher relative
risks in the case of women for subsequent cocaine use given prior tobacco use, On the other
hand, it is interesting to note that for many of the prior use/outcome combinations Hsted in
the table, the percentage of individuals having the prior use activity who then go on to
engage in the ontcome activity (i.e, subsequent use of a particular drug) is lower for women
than for yaen, This apparent discrepancy can be explained as follows: Men who do not use
tobacco or aleohol are more likely to use illicit drugs than are womer who do not vse tobacco
or alcohol.
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Tab_lez e e e e
Percent Outcome’ and Relative Risks (RR)

for Various Risk Factor/OQutcome Combinations,

Broken Down by Sex and Race

Naio " Famate Hon Alrican Non Alrican Amwnlcsn | Aftican hmm;;w Alrlcnn American i
Data Aremrican Male Fornnia = T3 Female
{Risk Factor, Qutcome) Porcent Percent Porcent Poroant Parcant Parrant
g oo AR | goost L ORR | RR | o AR | Ouicome | RR | % RR

PNLSYD
Akohol, Manjpana
Akohol, Cocaine 18.9
Tobaceo, Marijuana 67.9
Tobacco, Cocaine
Alcahol, Marijzana
Alechol, Gocalng 72

258 18 19.4 1.8 2.9 1.8 19.0 22 192 ns T 23.2 2.2 I
Akahol, Cocaing 75 4.0 6.2 4.3 8.2 3.4 6.3 6.7 23 ns
Tobaccn, Marijuana .7 1.3 27.5 1.7 a1.2 1.3 1 27.7 1.8 534 ng

Tobaots, Cocaina 1.2 3.0 12.0 1.3 1.4 28 123 a7 3 ng

Defined to be the psrcentage of people heaving the risk factor who also have the oultoms,

“ns indicates chl square statistic not significant, . .
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For the breakouts by race in Table 2, race categories were defined to be African-American
or non-African-American, to allow for consistency across all databases. As it turned out,

ot

however, the sample sizes were too small in each database to generate meaningful estimates
of relative risk for African-Americans: In most cases, the signiﬁcanm level of the chi-sgquare
statistic was greater than 0.05 for this group, 8till, Table 2 makes it apparent that for most
riék-fac%oband-outmme combinaticns, a smaller percentage of persons using the risk factor
drug G.e., alcohol or tobacco) go on to use illicit drugs when comparing African-Americans
with non-African-Americans.

]

. Table 3 also presents the relative risks of subsequent use of marijuana and cocaine using
alcobol and tobaceo as prior-use drugs, but categorizes the data hy age group. One notes
frc‘i}m the table that for many of the risk factor/outcoms combinations, the relative risks
fréquent%y decrease a5 age increases. This pattern is apparent in all three databases, and is
m{:}st apparent for marjjuang. For example, considering tobacco as a prier-use drug and
mérijuana as the outcome drug in the YRBS, the relative risk is 3.6 for 14-year-olds, 2.3 for
15-year-ids, 1.8 for 16-year-olds, 1.6 for 17-year-olds, and 1.8 for 18-year-olds.

REGRESSION ANALYSIS

i

* The logistic regressions were performed both with and without sampling weights. As
discussed in a previpus section, it i8 our belief that using the sampling weight as a weighting
va:riahle for a regresgion procedure is, technically speaking, not appropriate. Such analyses
have been performed for comparative purposes only and will be discussed later.

s Table 4 presenis {or each database and for each outcome drug the model coefficients, the
standard errors of the coefficients, and odds ratios associated with the risk factors. The odds
ratio for each madel parameter is sbtained by raising ¢ to the power of the parameter’s model
coiéiﬁcient, Thiz odds ratic is then used o approximate relative risk,

To generalize calculating the relative risk of having the outcome event for a population
having the risk factor(s), in which relative risk is defined to be relative to a population not
ha{ving the risk factor(s), one performs the following steps: (1) One plugs the coefficionts into
the model, multiplying them by either 0 or 1, depending on whether the independent variable

§
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Table 3

Relative Risk for Various Risk Factor/Outcome Combinations by Age

‘na indicates that 1he chi-squers statistio is not significant,

— ——
Age
Risk Factor, Dutcoms
13 14 15 16
iNationnl Longitudinal Survéy of Labor Market:Expetionce ot Youth %y 23 FORTEY
Akcohel, Marijuana NA 1.1 g8 0.6 8.5 0.5 .50 ns
Aloohol, Cocaine NA T 31 1.8 12 1.4 1.2 1.2 1.8
Tobaceo, Marijuana NA ns 1.2 1.3 1.3 1.1 1.1 1.0
Tobacce, Cocaing NA 2.3 .
i Youth Risk' Behavior Survey s B LR
Alcohol, Marjuana NA 3.1
Alcohof, Cocaing HA 84
Tobaces, Marjuana NA 23
Tobacco, Cogaine NA a3
-Matlonal. Adolescent Student Haalth Survey,” . =70 i ¥
Aloohal, Manjuana 18 s 1.8
Akcohot, Cocaing 1ns 5.2 23
Tobacto, Marijuana 1.2 2.0 1.3
Tobacroe, Cocaine 39 ns ag
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Table 8
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Table 4

Logistic Regression Coefficients, Standard Errors, and Odds Ratios

for Predicting Use of Marijuana and Cocaine

“Finnt

independant Variable

Pradictor Varlable {Outcome Brug)

5.E

Mol Hodet 2 Mode! 2
Marijuene LCoralne Marijusne or Cocaine
Coef SE O.R. oR. Coof | SE | OR

“National Longitudinai Survay of Labor Market Experlanue of Youth .* 2 i
Alcohol 1.5 0.06 0.2 0.42 0.09 065 0.83 0.05 0.44
Tobacco 0.29 0.07 134 0.36 0.07 144 0.78 0.08 2.20
Race - - i .52 0.10 0.59 — — —
Sex .74 0.08 0.47 -0.52 0.08 0.59 0.67 0.05 051
RaceSex Interaction 0.44 0.08 0.64 -0.98 0.23 0.37 050 0.07 061

Mariiuana

-

15.9

s¥outh Risk Behevior Suivey -~k o0 b, o il S
Alcoho! 025 0.08 1.30 0.10 530 091 0.42
Tobacco 0.52 0.08 250 0,67 0.13 1.20 1.29
Race 018 0.06 1.20 £.90 0.20 0.40 0.18
Sex 0.58 0.05 057 0.5 012 056 0.5
— — — 270 020 | 1494 — — -
0.44
0.89 015 244 1.08 023 2.95 1,41 0.13 4.08
| 0.62 0.14 0.54 0.41 022 0.66 0.68 0.11 051
| Marijuana - - - 2.74 0.34 15.54 - - -
Cont=Coettiziant
5B xSandan Emor
G R.uliids Ralio

Note: Dash {-) Indicales thal the variable was nal signilicant or sppropriate loc the medat,
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(ie., risk factor) is present or not, adds all terms together and raises ¢ to this power; (2) One
repeais the procedure for the population being compared (i.e., the population not having the
risk factors of interest); {(3) the results from Step 1 are divided by the results from Step 2.

Considering marijuans as the outcome drug for the YRES, Table 4 shows that the odds
ratio associated with prior aleohol use is 1.3. Using thig statistic to approximate relative
risk, one could then conclude that after controlling {or prior use of cigareties, for race, and for
sex, individuals in the database who use alcohol are 1.3 times more likely to go on o use
marijuans than are individuals who do not use alechol. When making such conclusions,
however, one should heed the warning mentioned in an earlisr section that the odds ratio
only approximates the relative risk statistic when the outcome event in question is a fairly
rare event in the population. To the extent that some of the outcomes 1n question are not
rare evenis, these estimates of relative risk obtained from the lpgistie regressions may have
some degree of bias. This is particularly true for marijuang when considered as an oulcome
in all three databases. For example, Table 4 shows that in the NLSY, more than 75 percent
of tobacco users had subsequently tried marijuana. For the YRBS approximately 44 porcent
of such users went on.to use marijuana, and in the NASHS the figure is close to 30 percent.

Continuing with the example of prior alechol use and subsequent marijuans use for the
NASHS, one also notes that based on the odds ratio for tohacco, Table 4 implies that when
controlling for alcohol, race, and sex, individuals in the database who use tobaceo are 2.4
times more likely to go on to use marijuana than are individuals who do not use cigarettes.
Furthermore, to determine the effect of prior alcohol use combined with prior use of tobacs,
one firat adds the coefficients associated with the two prior-use drugs and then raises ¢ o
this power. This is equivalent to multiplying the odds ratios associated with the two prior.
use drugs. Hence the table suggests that, when controlling for race and sex, individusls who
use alcohol and tobaceo are ¢ "% | or 3.8 times more likely to subsequently engage in

mariiuana use than are individuals who use neither aleohol nor tobacco.

One ghould note here that the contingency tahle analyses discussed above did not allow
one to make such statements. When two prior-uge drug categories were considered
previously in the contingency tables, the relative risks obtained were defined in terms of
heing relative to those persons not using both prior drugs. Such persons may have used one
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of the prior use drugs or none of the prior-use drugs. These two possibilities could not be
digziﬁguiahed in the analysis. In the case of the logistic regression, however, when the odds
ratios for the two prior-use drug categories are added together, the estimated relative risk is
al*évaya relative to those persons who have used neither prior-use drug. Hence, the relative
n%k statistics associated with prior use of two drugs obtained from the logistic regression are
not comparable with those obtained from the contingency table analyses. Specifically, i such
ca;es, one would expect the relative risks ohtained from the logistic regressions to be
&o@ewh&t higher than those ohtained from the contingency table analyses {since the relative
risk in the logistic case is relative to those who have neither risk factor rather than being
m{azave to those who simply do not have both risk factors).

. The model coefficients presented in Table 4 were obtained by performing a backward
elimination regression procedure. Using this approach, each model wes initially specified
with the following components: (1) a 0,1 main-effects term for each hypothesized risk factor
(i,ei, gateway drug), indicating prior use; (2) an interaction term for each comhination of the
prior use main-effects terms; (3} 2 0,1 main-effects to define the race category {i.e,, African-
An:ierim, non-African-American); (41 & é},l main-effects term to define the sex of the
respondent; and (5) an interaction term to capture possible interaction between sex and race.
Ke;:t, after the regressions were run once with all of these parameters, the statistically
in§gniﬁcant independent variable terms were removed from the models and the models were
rs:r%m, As a result, one notes in the table that different models—cerresponding to different
out:coma drugs--may have different setg of independent variables. Also, particular
independent variables may have been found to be statistically significant for one database
and oot for another.

¥

E Considering alochol as a risk factor, one notes from Table 4 that, generally, it is not a
atrbné risk factor, which is congistent with the contingency table analyses. On the other
hand, the relative risks for illcit drug use given prior tobaceo use are somewhat higher. For
sui%seqnent marijuang use given prior tobacco use, the relative risks (as approximated by the
logifatic odds ratios} are 2.5 in the YRBS, 1.57 in the NASHS, and 1.84 in the NL8Y, For
subsequent tocaine use given prior tobacco use, the relative risks are 1.2 for the YRBS, 2.95
for ;t,he NASHS and 1.44 for the NL3Y,

; I}
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The logistic regression analysis indicate that the sex of the respondent is a key variable
in the models, This variable was coded as 1 if the respondent was a female and 0 if the
respondent was a male. One notes in the tables that the odds ratios for the variable sex is
less than unity for all databases in all models. This indicates that for a given prior-use drug,
the relative rigk of using the cutcome drug is higher for males. In other words, if the
population of interest is male and the relative risk is defined as being relative to a population
of womer, then the relative risks for the risk factor/foutcome combinations will be higher than
what is found for the general population. For example, Table 4 indicates that, in the NLSY,
the relative rigk of subzequent cocaine use given prior tobacco use afler adjusting for race,
sex, and ather {ypes of prior drug use is 1.44. Here, the term “relative” simply means
relative to a non-tobaccoe user, On the sther hand, if the relative risk is caleulated for males
who are prior tobaceo users, and the risk is defined as being relative to peopie who both have

not used tobacco and who are not males, then the relative risk is 2.44.

One notes here that the use of the sex variable is somewhat different here than in the
case of the contingency tahles. When considering the sex of the respondent in the
contingency iable analyses, separate analyses were performed within each sex category. The
relative risks obtained were thus specific to a particular sex category and it was found that
generally, the relative risk of going on to use illicit drugs given prior use of the one of the risk
factors is higher for women tban it is for men. The sex variable in the logistic regression, on
the other hand, indicates that simply heing male is a rizk factor like slechol and tobaceo, and
that males have a greater chance of using illicit drugs than do females (all other things being
equal).

In addition to the 0,1 sex indicator variable, the 0,1 race variable {b gquals non-African.
American, 1 equals African-American) was found to be gignificant in two of the three
databases (the YRBS and the NLSY) and in both cases the odds ratio associated with the
variable is less than unity. This suggests that after controlling for the other parameters
listed in the models, African-American youth are less likely to use the outcome drugs in
question than are non-African-American youth,
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LbGiSﬁC REGRESSION BY AGE GROUP

In the NLSY the age of the respondent on each data record is not fixed because the
database is longitudinally structured. Thus &n age variable cannot be included as an
in}:iependent varisble when performing a regression analysis with this database. To take age
in’;m consideration, while at the same time porforming 8 consistent analysis across all three
databases, it was decided to repeat the unweighted regression analyses by age group. The
mjiy this worked for the NL8Y is that for esch separate age group analysis, aleghol, tobaceo
and other drug use information on the dais record was counted only when the activity
oceurred while the respondent was not older than the age group category. For example, when
analyzing the date for 15-year-olds in the NLSY, if tobacco use bepan at age 14, marijuana
use at 15, and cocaine use at age 16, then the outcome event of subsequent manjuana use
given prior tobacco use would have been counted, but the sutcome event of subsequent
cotaine use would not. '

Unfortunately, this approach was not entirely successful. When separate logistic
rei‘gressim were run by age category, it was ﬁ-eqz.{enﬁy found in each of the databases that
the reduction in sample; size could not support tbe analysis: The standard errors for the
prior-use mode! coefficients often became very large, making these coefficients statistically
unreliable. |

i

WEIGHTED LOGISTIC REGRESSIO

| .

% The results of the weighted logistic regressions are presentied in Table 5 and are,
gefiwmﬁy, consgistent witb the results from the unweighicd regressions. As mentioned in an
ea;riie: section, using survey weighis it a regression procedure is considered izzappmﬁriaw by
many in the statistical community. As mentioned earlier, however, using sampling weigbts
inémgresaimz is & popular technique. Hence, results from this approach are provided for
compurative purposes.

. For the YRBS, the weighted logistic regression are almost identical to the unweigbted

i
results whben the outcome event is defined to be subsequent marijuana use. For subsequent
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Logistic Regression Coefficients Standard Errors, and Odds Ratios
for Predicting Use of Marijuana, Cocaine Psychedelics, and Amphetamines

(weighted)
Predictor Variable (Outcome Drug) i
Database/Final {Modet 1) (Mode! 2) {Model 3
independent Variables Marijuana Cocaine Marljuana or Cocalne
SE. OA. Coet S.E. O.R. Coet S.E. O.R.
Y AT R i e =
Alcoha! 1.6 05 21 - 46 22
Tobacoo A4 06 1.56 40 17%
| Race 21 10 80 - 58 —
| sex -89 5 50 -56 49
| RacesSex Interaction .35 43 70 -84 69
Il Marijuana
i{

Marijuana - . —_— 273 30 1536 —— — v
AlcoholTobaoco intgragiion ~1.34 A7 25 s _ — -1.70 A8 .18 E

Note: Dash indicates that variable was net significant or not appropriate for model,
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cocaine use, the model coefficients are very similar for the sex and marjjuana independent
variables. For the aleohol and tohacco independent variables, however, the coefficients and
odds ratios diffsr, For tobaceo the odds ratic is higher, (3.% compared with 1.2), and for
alcohol it is lower (0.54 compared with 0.91). This latier odds ratio suggests that young
alcohol users are about one-half as likely to go on to use marijuana than are alcobol
nonusers, This result is not consistent with what was found in the contingency table
analyses for the YRBS and is not credible. Although it is true that in the case of the NLSY,
the adds ratios for alcohol in many of the models-are less than unity, it is important to keep
in mind, a8 indicated in an earlier section, that the NLSY data come from an earlier time

period when illicit drug was more commen samong adolescents.

For the NASHS, the results for the weighted logistic regressions are again similar to
those obtained in the unweighted case. Where differences oceur, however, the resulis from
the weighted regression seem counterintuitive. For example, when marijuana s considered
the outcome drug, there ig a 0,1 interaction term for aleohol and tobacco use éwhﬁch equals 1
when prior aleohol and prior tobacco use are present} whose corresponding odds ratio is less
than unity {(0.25). With the inclusion of this term, the model suggests that aleohol users are
1.52 times more likely to go on to use marijuana than are non-aleohol users, tobacco users
7.78 timea more likely than non-tobaceo users, and users of both sleohol and tobacco 2.83
times more likely (when compared with nonusers of both aleohol and fobaccen). This is not
particularly eredible,

In the ¢age of the NLEY, the weighted logistic regresaton resuits differ very little from the
unweighted runs. A few differences are apparent, however., For marijuana as the outcome

event, for example, the race variahle is significant, with an odds ratio equal o 0.8,

In summary, the values of the model coefficients for the weighted logistic regressions are
generally very similar to those ohtained from the unweighted regressions. In cases were
discrepancies exist, the results from the unweighted regressions appear somewhat more
credibie.
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VI. SUMMARY OF FINDINGS

i
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I

!

I Both the contingency table analyses and the logistic regression analyses suggest only a
weak relationship between prior use of aloshol and subsequent use of marijuana or cocaine in
al] three databases. The relationships are somewhat stronger between prior tobacco use and
s,:ubqueat marijuana use and prior tobacco use and subsequent cocaine use, although here,
t}ze relationships appear weaker in the NLSY. In the case of prior use of tobacco and
subsequent use of cocaine, the relative risks obtained {rom regression analyses were 1.4 for
the NLSY, 1.2 for the YRBS, and 3.0 for the NASHS. For prior use of tobacco and
subsequent use of marijuang, the regression relative risks were 1.3 for the NLSY, 2.5 for the
‘ s;*ass, and 2.4 for the NASHS,

(

! 1n the case of the NLSY, most of the study participants were adolescents during a time
s;hen illicit drug use was more common thasn it ia today. Although, as expected, adolescent
drug use was higher in the NLSY than in the other two databases, the relative risk statistics
for subsequent drug use given prior alcohol and tobacco use were lower in the NLSY. This
suggests that, although illicit drug use has dropped for alcohol and tobacco users, illicit drug
L;lse has dropped at a disproportionally faster rate for alechol nonusers and tehaceo nonusers.

Results of the regression annlyses were generally consiatent with those obtained for the
clontingezzcy table analyses, although the values of the odds ratios were higher in the
cfanﬁngmcy table analyses for relative risks invelving subsequent use of cocaine given prior
z,'izse of alcohol were 1.2 for the NLSY, 4.2 for the YRBS, and 4.1 for the NASHS. In the case
(;Eaf the regression anslyses, none of these odds ratios was greater than unity. Resulis for the

) . . . .
case of prior use of tobacco and subsequent use of cocaine are similar.

|
i

¢ The regression analyses also indicate that being a male appears, in and of itself, to be a
mild risk factor for marijuana use and for cocaine wse. QOun the otber hand, the regression
::nedela suggest African-American youth gppear less likely to use illicit drugs (i.e., being
African-American is not a risk factor}, For all three databases, the sample sizes were to

1 : _
small to obtain statistically significant results when performing separate analyses by race.
i, .
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Results from the contingency table analyses suggest that the relative risk of subsequent
drug use given prior alechol and tohacoo use tend to decrease with age. In the case of the
regression analysis, an age variahle could not be included in the models since one of the
databases (e, NLSY) was longitudinal, As an alternstive, separate analyses were performed
. by age group. The resulting standard errors of the model coefficients using this approach,
however, suggested that the models were unreliable. Resulis from the weighted regressions
models were consistent with resulis from the uaweighted models.

CSH, incorporoted Page 38



4 s e o

APPENDIX A

[P P

i e A i e -




METHODOLOGY (PROGRAMMING INSTRUCTIONS FOR ABT)

R O rirird A Wririrind N
————— A it I

This section provides detailed instructions for performing the analysis based on the
concepts discussed above. Instructions are ordered and detailed in steps that relate to the

necessary progression of the investigation.

STEP1

For each databsase, calculate the relative risks and chi-square significance for all
contingency tubles sugpested by the seven risk factors and six cutcomes listed in Section L
When marijusna is considered as a rigk factor or part of 4 rigk factor, it should not be
gvaluated as an outcome. Hence, all outcomes involving marijuana should be skipped when

the drug also is included as a risk factor or part of a risk factor. All results should be baged

op weighted counts using the sampling weipht given in the databases.

When performing this anslysis, the following should be noted. First, “prier use” for sach
risk factor is to be defined in terms of being prior to the gutcome. Hence, for each record, the
“age of first use” for the risk factor will have to be compared to the age of firgt use for the
outcome. For the National Adolescent Student Health Survey, age of first use will be
estimated by evaluating the variables, current age, current grade, and “grade of first use.”
The difference between the current grade and grade of first use will be caleulated. The
result then will be subtracted from the current age. Also, it should be noied that wherever

possible, “firgt use” for the risk factors should pertain to first regular use.

Using the A, B, C, )" notations for the contingency cells as given in Section I above, the
recard will fall into cell A if there is regular use of the potential risk factor, ns well as
subsequent uae of the outcome drug; cell B if there is regular uge of the potential risk factor
and no use of the sutcome drug; cell € if there is no regular use of the potential risk factor
but reported use of the outcome drug; and cell D if there is nio regular use of the potenfial

risk factor and no use of the sutcome drug. If the onset of use for the sutcome drug occurs

CSH, incorporated A1
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co;zcarmntly with the onset of regular use of the risk factor {i.e,, it is not possible to
determine that the onset of use for the outcome is in fact subsequent to the onset of regular

uée for the risk factor}, the record will not be included in any cell.

, As indicated in the previous section, drug information in the National Longitudinal
Survey of Labor Market Experience of Youth (NLSY} will not be counted if the age of onset is
greater than 19 years of age for this part of the analysis. These data will be captured at &
iaf;er atage,

' For each risk factor-cuteome combination, produce a 2-by-2 contingency table, the relative
risk, and chi-square significance results.

¥
z

STEP 2

¥

}

' Next, repeat the analysis, defining the seven risk factors in terms of “ever used regularly”
rather than in terms of “prior regular wse” If the tables based on the ever-used risk factors

‘ I3
are subsiantially different than those obtained from the prior-use risk factors, this may
indicate that defining the age of first uge in terms of years {rather than years and months} is
totl; broad a time period to capture the sequence pattern of drug use. If thig seems to be the

H
ca?e, CSBR, Incorporated, should be contacted before Abt proceeds further with the analysis,

k4

]
STEP 3
i

Next repeat Step 1, performing the analysis by (1) age group (13, 14, 15 18, 17, 18,
and 18 years), (2) by sex, and (3) within sex by race (African-American, or
rze;x -African-American)., Complete nesting of nge by sex by race will not be performed in
ﬁﬂ;ier to limit the number of tables produced. Interaction relationships apparent only from
complete nesting will be examined by other analyges.

CSR, Intorporated A2
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ABOLESCENT ALCOHOL/TORALGD USE DRAFT ANALYSIS PLAN

For the NLSY datsbase, add an additional sge group category of 20 years and older for
this breskout only. For the sex and race breskouts, drug use will not be counted in the

NLSY if the age of onset i greater than 19 years of age.

Note that the age group variable corresponds to age at interview {determining the

corresponding age for the NL8Y is discussed below). Analyzing the data by this age variable
will help us t¢ determine when the transition from alecohol, tobacco, and marijuana to

so-called harder drugs begins to take place.

For the NLSY database, age group classification can be determined by answering the
following question: By the time the respondent was X years old, had the respondent ever
used the sutcome drug in guestien, and if se, did the respondent have prior invelvement with
the risk factor (Le., prior {o using the outcome drug)? A set of decision rules is given below to

perform this classification.

Using the notation A, B, €, 1)" for the contingency table cells as given in Section 1
above, the NLSY record will fall into one of cells A, B, C, or D, if the respondent ever
belonged {0 the age group subsequent to the first interview (which took place in 1979). Oncs
this determination is made, the respondent will be classified inte the following:

» Cell A, if (1) age of first use for risk factor is less than the age group value, and (2) the
age of first use for the outcome event is less than or equal to the age group value, and
{4} nge of first usge for the risk factor is less than age of first use for the cutcome.

s Cell B, if (1) age of first use for the risk factor is less than the age group value and
{2) the uge of first use for the outcome event is equal to zero or greater than the sge
group value {for the NLSY, age of first use equal to zere means never used).

s Coll ©, i (1) age of first use for risk factor is equal to zero or greater than the age
group value and (2} the age of first use for the outcome event is lesy than or equal o

the age group value.

CER, insorporaled A-3



ADOLESCENT ALCOMOL/TOBACCD USE DRAFT ANALYSIS PLAN

! ,

;1 * Cell D, if' (1) age of first use for risk factor is equal to zero or greater than the age
. group value and (2} the age of first use for the outcome event is equal to zero or

¥
3

greater than the age group value,

ET It is also important to note that many questions in the NLSY are repeated, even in
situations where they may appear redundant. As a resuit, the information contained on a
data record may not always be internally consistent. For example, the question “Have you
evfez' used marjjuana? may be answered “yes” in one year and “no” in a subsequent year.
Conaequeutiv, all variables in the NLSY pertaining to drug use and age of first use need to

r g data record. In cases of conflicting data, drug

cmmted if any variable indicates its use In cases where there is conflicting information for

the age of fivst use, the information provided the first time will be used
."

STEP 4

t Perform a logistic regression without using sampling weights for each of the sutcome
ev%nts with each of the three databases. To perform the reg;essian, create a model with the
f{}ii{}wing terms:

!
* A ¢, 1 main-effects term for each hypothesized risk factor (i.e,, the gateway drugs),

indicating any prior use. In the case of analyzing cocaine use as an outcome, for

v e e A e o —

example, this would lead to three independent variables: one variable for any prior use
of nlcohol, one variable for any prior use of tobaceo, and one variable for any prior use
. of marijuana.

t » An interaction term for each combination of the 0, 1 variables discussed above {e.g., for
the cocaine outcome, this yvields three two-way interactions and one three-way

interaction}.

I« One 0, 1 main-effects terms for the two race categories of African-American and
% non-African-American,

€S8R, Incorparated ' A-4



ADOLESCENT ALCOBOLITORACCO USE DIRAFT AnaLysis PLAN

s A 4§ 1 main-effects ferm for sex,
& An interaction term for each two-way interaction between sex and race.

» An age-ofufirst-use variable for each risk factor. The value of thia variable will equal

zero for cases where the drug has not been used.

After the regression is run the first time, 8}l insignificant terms should be removed from
the mode! and the model run apgain. If is suggested that this be done because the presence of
extraneous terms in the model can have an impact on the values of the coefficients for the

nonextraneons terms when the database is nonorthogonal,

STEP 5

Repeat the logistic regressions in Step 4 using the sampling weights,

STEP 6

Becsuse of the structure of the NLEY database, an age variable cannot be included in the
logistic models. This stems from the fact that each record in the database is progpective and
reflects behaviors spanning severa! age groups. As a result, 1o take age into consideration,
separate analyses need to be performed by age group.

Perform the logistic regressions in Steps 4 and 5 by age group category:
14, 15, 16, 17, 14, and 19 years.

For the NLSY, an additional age category for age 20 and above will be included. Also,
note that each record in the NLSY will be included in the particular age group clagsification
if the respondent has ever belonged to the age group subsequent to the initial 1979 interview,
For the rigk factor to be counted, the sgs of first uss must be less than or equal {6 the age

CE8R, Incorporatad A5
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group. If there is an outcome for a particular drug, each risk factor only will be considered to
be;_ present when its age of first use is less than the age of first use for the outeome. In
addition, for the putcome to count, its age of first use also must be less than the age group
caitegory.

;

STEP 7

. Perform a loglinear made! test for each sutcome drug for the three databases. For the

z
m%iin-effects variables, include terms for the following parameters:

Prior tobacco uss;

Prior alcohol use;

*

Race {i.e., African-American or non-African-American}; and

s

. » Sex.

;

, - . ¥ " o N

I Since many of the interactions are not needed, a hievarchical model should not be used.
'i"%e only interactions that are of interest are those that pertain to the sutcome variable.
Along with the main-effects variables, the following interactions should be tested:

{ & QOutcomerRisk Factor Drug 1+Risk Factor Drug 2xRacesSex;
: » OuteomesRisk Factor Drug IsRisk Factor Drug 2«Race;
= OutcomesRisk Factor Drug 1sRisk Factor Drug 2;
. % QutcomesRisk Factor Drug 1=Race«Sex;
. {utcomesRigk Factor Drug 2«RacesSex;
i * OutcomesRisk Factor Drug 1«Race;
. ¢ OuteomesRisk Factor Drug 2+Race;
. * QutecomesRisk Factor Drug 1xSex; and
¢ QutcomesRisk Fuctor Drug 2+8ex.

i
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. ... Table B-2,

R

Percent Qutcome and Relative Risks (RR)

for Various Risk Factor/Qutcome Combinations
by Sex and Race

e o e

[ ——

Male Female Mzsls, Nor-African Female, Mon-Afdcan Male, African- Femnpte, Atddcan-
American American American American
erecen onem | owient | wn | uen | em | fwn | e | Ses | mn | owcome | 6n | Sren | e
Hatlonai Longitudinal Survey of Youth ) . )
Alcohol, Marjuana 39.0 ns" N4 ns 39.2 0.5 324 0.5 38.0 0.8 282 0.5
Alcohgl, Cocaine 16.9 ng 12.7 1.2 19.7 ns 13.8 ns 13.9 ng 4.3 ng
Alcohol, Psychedelics 1.5 0.6 43 0.7 8.2 0.6 4.7 0.6 X ng 1.3
Alcohol, Amphetamines 14.1 0.6 1.8 0.8 15.7 05 12.6 0.7 4.0 06 35
Tobacco, Manjuana 67.9 nsg 62.9 1.2 9.6 ns 65.6 1.2 58.0 nE 48.8
Tobacco, Cocaine 26,7 1.5 214 2.6 28.5 16 232 2.5 17.1 ne 8.0
Tobacco, Psychedelics 13.2 1.7 %1 29 137 1.7 | 1L 2.8 4.9 454 23
Tobacco, Amphaetamines 22.9 1.8 209 a9 28.1 .7 22.0 1.3 %3 o8 £.8
Youth Risk Behavior Survey
Ajcohol, Manjuans 281 1.6 24.7 29 £8z3 1.7 253 2.4 FAR a5 173
Alkahol, Cocaing 12 3.0 4.8 2.5 7.7 34 £5 14.3 38 o 1.0
Tobacco, Matjuana 487 R0 9.4 1.8 51.0 22 388 28 210 0.8 .7
Tobaceo, Cocaine 18,2 50 8.4 5.4 6.3 47 88 4.8 13y £3 28
Netional Adotescent Student Health Survey
Afcohiol, Marfjuana 229 1.8 194 1.9 23.3 1.6 19.0 2.2 192 ns 232 22
Aicohol, Cocaine 7.5 4.0 5.2 43 821 34 8.3 8.7 23 ns 50 ns
Alcehol, Psychedslics 5.9 83 as 48 58 7.1 42 12.3 6.2 ny 1.3 ng

‘Defined to be the porcentage of people having the rsk factor who also have the gulcome,



Ta

e B-2 (coniinued)

e —— o - "

Mate Female #ele, Non-African Femate, Nun-African Male, Afrlcan- Femals, Atrican-

American Amarican American American
Risk Factor, Oiutcome Percent Percent Percent Percent Percent Poreent

Quicome RR Cutocome RR Quicome RR Cutopme AR Qutceme AR Quicome RR
Alcohol, Amphetamines 8.6 7.2 &2 4.2 9.4 8.7 4.3 5.5 4.0 s 28 ns
Tobagee, Mariiuana .y .3 27.5 1.7 3.2 1.3 217 1.9 53.3 ns 15.7 ns
Tobworo, Cocaing 1t.2 30 120 7.3 1.1 28 12,3 a7 0.0 ng an ns
Tobmeno, Psychedelios 74 as 1.4 12.3 73 2.9 7.8 128 0.0 ns 43 ny
Tobgceo, Amphetamines 097 2.0 13.3 24 9.5 1.5 14.2 2.3 ar9 288 50 ny




E
:t Table B-3
Relative Risk By Age for Various Risk Factor/Outcome Combinations

'.l
—

[Risk Factor, Outcome

Alcohol, Mariuana
Alcohol, Cocaine
Alcohol, Psychedstics
Alcohol, Amphetamings

Tobacco, Marijuana

Tobacco, Cocaine
Tohidoeo, Psychedefics
Tobacon, Amphetamines
“Youth-Risk.Behavior:Survey
Alcohol, Marijuana

Alcotwl, Cocaine NA 8
Tohacco, Marijuana NA 3.6
Tobaceo, Cocalne NA 4.7

“Natlonai Adolescent Student Health Survey - &
Alcohol, Marijuana 18 e
Alcohol, Cocaine ns 5.2
Alcohot, Paychedetics 59 7.3
Alcohot, Amphstamines | 8.1 2.9
Tobacco, Marfjuana 1.2 20 |
Tobaces, Cocaine 3.9 ns
Tobaeso, Psychedalics’ ns 5.4
Tobaceo, Amphatamines ns 3.0

e S—

3
H

U [

'na indicates that the chi-square statisiic is ao1 significant,
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Table B-3

Ak n o Chlm
- - R . .

- S o -

~ p— -

© e e ——— A

"Logistic Regression Caeﬂiczents, Standard Errors, and Odds Ratios
for Predicting Use of Marijuana, Cocaine, Psychedelics, and Amphetamines

Predictor Varlabie {Outcome Drug} B ) H
Final Modei 1 Mowcde! 2 Mosde: 3 Keodel 4 Model 5
indepandant Variahisa Marijuana Cocalne Marijuang or Cocaing Paychedelics Amphetamines
Coet SE O.R. Coet S.E. OR. Cost 3‘& CR S.E.
g /Nallonal Langhudinal Siirvey of.Labor Market Experionce of Youths, i 2 s : g
H Alcahof as5) oos] ozz| v
Tobasoo 026 0.07 1.34 0.36
Hane s s s .52
Bex .74 .08 0.47 £.62
RacefSax Interaction .44 608 G.64 £.88 0.23 0.37 0,50 8.67 0.61 —_ —_ - - - -

Maﬁia&na —_ — e 2.76 898 15.8 o o e 268 0.26 14.7 1.68 .12 542

[{ Ak;x:hoi .06 1.30 | 10 0.30 0.9% 042 1 8.07 1.53 NA NA NA NA NA NA
Tobaceo 092 0.08 230 0.67 813 1.20 1281 608 362 NA NA NA NA NA NA |
Race 018 .06 1.20 -b.80 .20 0.40 018 | 008 1.20 HA NA WA L NA NA NA
Sox .56 0.05 057§ -058 0.12 0.56 4551 0.05 058 NA NA NA NA NA NA

Marijuma

ﬁ:%cahal 044 012 1.57 9.62 0.41 1.02 .84 Q.12 1,89 046 .65 160 0.74 g3

Tobateo 089} o1s] z4a| o8| o23| 298] 141 o13] as08] os2| ozm| 228 os2| o

N 062| o11] os4| -om] ozz| o6s| -o6a| 011| o5 — - =l - ~

Marijuana — — ~1 274] o03a| 1554 —_] - ~ ] 324] o51| 2550| 148| o022 4.4&“
___________ - | 1l

Comi=Conliicionm

8 E xSitndtany Eoow

O.R.~Qchihs Fatio

Hote: Dash indicates that vadabie was not significars o nat acproprlate for regiel.
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