LINKING TRENDSIN COCAINEUSETO
PERCEIVED RISKS, DISAPPROVAL, AND LIFESTYLE FACTORS:
AN ANALY SIS OF HIGH SCHOOL SENIORS, 1976-1988

Monitoring the Future Occasional Paper 29

Jerald G. Bachman
Lloyd D. Johnston
Patrick M. O'Malley

Institute for Social Research
The University of Michigan
Ann Arbor, Michigan

1990



TABLE OF CONTENTS

Page
INTRODUGCTION ..ottt et e e e s e e e sss e s e ssseeensaeessaeesnneeesneneans 1
BACKGROUND, THEORETICAL CONSIDERATIONS, AND ANALY SIS
STRATEGY .ottt bttt bbbt e e na et e b nae s 2
IMETHODS ...ttt bbb sb e bt bbbt et et e et et nbe e 4
ST o] = £ S 4
IMIBBISUIES ...ttt ettt e e e b e e e s b e e e sbe e e sane e e anne e s anneesnneena 5
L U I SR 6
Overview of Trendsin Drug Attitudes, Perceptions, and Behaviors..................... 6
Trends in Lifestyle Factors Relating to Cocaine USe........ccccveeeveeceveesieeeeseeens 7
Trends in Perceived Risk and Disapproval Relating to Cocaine Use.................... 9
Multivariate Analyses Combining Lifestyle Factors, Attitudes, and Secular
1= 010 USSR 11
DISCUSSION ...ttt s e e st e e ass e e e ssseeessseeensaeeensaeesseeesnnes 15
CONGCLUSIONS....... oottt sttt e st st esreeseeseese e e e nsestesaesseereeneeneans 18
TABLES ... e nra e naes 19
FIGURES. ... .ot s b e e s be e e sabe e e eabe e e enreeennreeenes 27
APPENDIX L. e e e ae e e s rraeeenas 33
APPENDIX TABLES ...ttt sttt s 37

REFERENGCES ...t 39



ACKNOWLEDGMENTS

This work was supported by Research Grant R 01 DA 01411 from the National Insititute
on Drug Abuse. The authors wish to thank Ginger Maggio and Daniel Zahs for their
contributions in data analysis and manuscript preparation.



ABSTRACT

Cocaine use among high school students and young adults has dropped sharply since
1986. This paper explores aternative explanations for that decline, using questionnaire
data from annual nationwide surveys of high school seniors. Univariate and bivariate
analyses examine each graduating class from 1976 through 1988; multivariate analyses
focus primarily on the classes of 1985 through 1988. The results show important
paralels with our earlier analyses of the decline in marijuana use. Although lifestyle
factors (e.g., religious commitment, truancy, evenings out for fun and recreation) show
strong links with individuals' use of marijuana and also of cocaine, these lifestyle factors
have not trended in ways that can account for the declines in use of either drug.
Importantly, there has not been any reduction in reported availability of either drug.
Instead, increases in perceived risks and disapproval appear to have contributed
substantially to the recent declines in use of marijuana and cocaine. The findings provide
strong support for the use of realistic information about risks and consequences as an
important ingredient in drug use prevention efforts. Coupled with the availability
findings, the results emphasize the importance of demand (as opposed to supply)
reduction efforts.

NOTE: A much shorter version of this paper is
scheduled for publication in the June, 1990
issue of Journal of Health and Social Behavior.




INTRODUCTION

It is hard to imagine any dimension of behavior in the last two or three decades
which has changed more dramatically, or with more worrisome implications, than the use
of illicit drugs by youth and young adults. Marijuana has been the most widely used;
rates rose during the late 1960s and most of the 1970s, so that by 1979 fully two-thirds of
young adults (age 18-25), and nearly as many high school seniors, reported some
consumption of the drug (Fishburne, Abelson, and Cisin 1980; Johnston, O’ Malley, and
Bachman 1988; National Institute on Drug Abuse 1988). But 1979 was a turning point,
and during the 1980s marijuana use among seniors and recent graduates declined steadily
(Johnston et al. 1989; O’ Malley, Bachman, and Johnston 1988). The use of cocaine, a
more dangerous illicit drug, followed a somewhat different trgjectory; prevalence rose
during the late 1970s, remained relatively unchanged during the first half of the 1980s,
and only very recently showed clear signs of a decline (Johnston et al. 1989).

Although the declines in usage rates for marijuana and cocaine began at clearly
different points in time, they have two very important features in common: 1) each was
accompanied by—actually, dightly preceded by—a sharp shift in attitudes about the
drug; 2) in each case, the decline in use was not accompanied by any decline in
perceived availability of the drug. We have for some years offered the hypothesis that
the more danger that young people associate with a drug, the less likely they will be to
use it (e.g. Johnston 1982; Johnston, Bachman, and O’'Malley 1981). In the case of
marijuana, some of the earliest supporting evidence came in the form of the cross-time
aggregate level trends in attitudes and use. Additional evidence supporting this
interpretation was reported by Johnston (1982, 1985), who showed that concerns about
marijuana s effects on physical and psychological health were among the leading reasons
seniors gave for abstaining from, or quitting, marijuana use and that the proportions of
abstainers or quitters mentioning these reasons were increasing.

A more recent paper explored in some considerable detail the link between
attitude changes and the decline in marijuana use (Bachman, Johnston, O’ Malley, and
Humphrey 1988). This analysis contrasted two possible explanations for the decline in
marijuana use: 1) that young people have become more conservative in genera, or 2)
specific changes in views about marijuana have led to the decline in use. We reached
two broad conclusions. First, we found that “... athough individual differences in
lifestyle are very important in understanding individual variations in marijuana use, the
data offer no support for the proposition that any sort of overall conservative shift
underlies the recent decline in marijuana use” (p. 107). Second, we noted that perceived
risks of regular marijuana use, as well as personal disapproval of such use, rose sharply
between 1978 and 1986, and we concluded that “... if there had not been a distinct
increase in negative attitudes about marijuana, we would not have found steadily lower
levels of marijuana use in each succeeding class of high school seniors since 1979” (p.
107).

While this appreciable decline in marijuana use was occurring during the first half
of the eighties, cocaine use remained at peak levels, despite growing governmental efforts



to contain its use; and the casualties from cocaine continued to rise (e.g. Johnston 1989;
Johnston et al. 1989; National Institute on Drug Abuse 1989). The national strategy was
weighted heavily toward supply reduction; but the empirical evidence, including our
own trend data from seniors on perceived availability, suggested that it was not working.
Our belief that risk-related attitudes were important determinants of the secular trends in
marijuana use led us to conclude that a shift in young peoples perceptions of the risks
associated with cocaine use—in particular with experimental and occasional use—would
be necessary to achieve areduction in use (e.g. Johnston, O’ Malley, and Bachman 1984,
1985). The trends we eventually observed in perceived risk, disapproval, and active use
of cocaine offer some support for this hypothesis. In the present paper we examine more
closely the link between attitudes about cocaine and the decline in its use, and we again
test the competing hypothesis that a general shift in the direction of more conservative
lifestyles might better explain the downturn in cocaine use which has been occurring
since 1986. Before presenting these new findings, however, we briefly review and
update several topics covered in our previous report (Bachman et al. 1988).

BACKGROUND, THEORETICAL CONSIDERATIONS,
AND ANALYSISSTRATEGY

We and others have consistently found that certain kinds of individuals are more
likely than others to use drugs; and those same individuals are also more likely to get
involved in other kinds of “problem” behavior (Bachman et al. 1988; Bachman, Johnston,
and O'Malley 1981; Jessor, R., Chase, and Donovan 1980; Jessor, R. and Jessor, S. L.
1977; Johnston 1973; Johnston, O’ Malley, and Eveland 1978; Smith and Fogg 1978; and
for further reviews and summaries see also Glynn, Leukefeld, and Ludford 1983; Jessor
1979; Jones and Battjes 1985; Kandel 1978, 1980, 1982; Lettieri and Ludford 1981;
Murray and Perry 1985). Severa analyses of data from the Monitoring the Future project
have documented the findings summarized below:

1. It continues to be true (@) that drug use is above average among those
less successful in adapting to the educational environment (as indicated by
truancy and low grades), those who spend many evenings out for
recreation, those with heavy time commitments to a job, and those with
relatively high incomes; and (b) that drug use is below average among
those with strong religious commitments and those with conservative
political views.

2. It aso remains true that the background factors of sex, race, parenta
education, number of parents in the home, urbanicity, and region add
relatively little in regression analyses when combined with lifestyle and
experience factors. (Bachman et al. 1988, p. 97)

Given the extent to which drug use and deviance in general are linked to the
lifestyle and experience factors described above, it is not surprising that one of the



explanations proposed to account for the recent decline in marijuana use was the
possibility “. . . that there has been an increase in the general conventionality of
adolescents during this same historical period” (Jessor 1985, p. 259). Asindicated above,
however, we found no evidence that any shift toward greater conventionality could
account for the decline in marijuana use. Another set of findings from the Monitoring the
Future project also argues against the “genera increase in conservatism” explanation;
during the interval from 1979 through 1986, while marijuana use was declining
substantialy, we did not observe paralel declines in other kinds of deviant behavior,
such as use of alcohol, use of cocaine, and overall delinquent behavior. (For a more
extensive examination of the generality of deviance, making use of panel data from the
Monitoring the Future project, see Osgood, Johnston, O’ Malley, and Bachman 1988.)

Following the strategy used in our recent analysis of marijuana, we divide
predictors (i.e., correlates) of cocaine use into two categories: 1) individual “lifestyle
variables” which relate not only cocaine use but also to other drug use, delinquent
behavior, and a variety of other “problem” behaviors, 2) drug-specific factors, in this
case those which relate directly to cocaine use. This distinction, although too sharp and
simple to correspond fully to the real world, nonetheless continues to be a useful way of
organizing our data and analyses.

The lifestyle factors included in our analysis have aready been mentioned; they
are grades, truancy, hours worked per week, average weekly income, religious
commitment, political liberalism/conservatism, and frequency of evenings out for
recreation. Sex is also included, in part as a proxy for other lifestyle factors not
measured. Each of these factors has shown some fairly consistent relationship with drug
use among high school seniors; however, our analyses of the graduating classes of 1976
through 1986 also revealed some changes, particularly the fact that political conservatism
and (to a lesser extent) religious commitment became less strongly correlated with drug
use (Bachman, O’'Malley, and Johnston 1986). Nevertheless, we found no changes in
relationships, nor any secular trends in the levels of these predictor variables, which
could account for the recent secular trend in marijuana use (Bachman et a. 1988). In the
anaysis which follows we will consider whether the same conclusion applies to changes
in cocaine use.

The second category of predictors is drug-specific, consisting of factors which
relate primarily to the use of a particular drug rather than to drug use in genera (or
problem behavior in general). These include potential effects of using the drug,
availability, friends acceptance or disapproval of use, aswell asindividuals perceptions
of each of these dimensions. “These drug-specific factors are subject to change over
time. Indeed, we consider them much more likely to change than the genera factors
related to the broad range of problem behaviors. Accordingly, given a trend of rising or
falling use of a particular drug (rather than drugs in general), we consider it most likely
that the explanation would be traceable to changes in drug-specific factors’ (Bachman et
al. 1988, p. 95).



The earlier analysis of marijuana examined two drug-specific factors, perceived
risk of marijuana use and disapproval of marijuana use, and found that changes in these
dimensions could account for virtually all of the secular trends in marijuana use from
1976 through 1986. The present analyses focus on another drug and another set of drug-
specific dimensions, perceived risk of cocaine use and disapproval of cocaine use. We
also include some data on another drug-specific dimension, availability (or, more
accurately, perceived availability).

METHODS

Subjects

The data for these analyses were obtained from the Monitoring the Future project,
an ongoing study of youth conducted by the Institute for Social Research, which has
surveyed high school seniors each year since 1975. The study design has been described
extensively elsewhere (Bachman and Johnston 1978; Bachman, Johnston, and O’ Malley
1987; Johnston et a. 1989). The present anayses include data collected from 13
graduating classes, 1976 through 1988.

A multistage sampling procedure (Kish, 1965) is employed each year to select
respondents representative of all seniors in the 48 contiguous states: Stage 1 selects
particular geographic areas, Stage 2 selects one or more high schools in each area (a total
of 130 to 135 schools, both public and private), and Stage 3 selects seniors within each
high school.

Student survey response rates averaged 82 percent across the 13 surveys, and
rates averaged 83 percent for the most recent years (1985 through 1988). Absenteeism
on the day of the survey accounted for nearly al of the nonresponse; analyses reported
elsewhere suggest that if absentees could have been included in the surveys the estimates
of drug use levels would increase only dlightly, and trend patterns across years would
remain essentially unchanged (Johnston and O'Malley, 1985; see also Johnston et al.
1989).

Data were collected via questionnaires administered in classrooms by locally
based Institute for Social Research representatives and their assistants. The obtained
sample sizes total approximately 17,000 per year. For most findings reported here,
however, the annual sample sizes are 3,000 or slightly more because each annual survey
includes five different questionnaire forms, and the items dealing with beliefs and
attitudes about drugs appear on single forms. (Each classroom administration includes all
five forms, with each form assigned randomly to 20% of the respondents.) Because of



the large number of cases, sampling errors are very small; any relationship that we treat
as substantively important far exceeds conventional standards for statistical significance.*

M easur es

The questionnaire items and indexes dealing with cocaine use, perceived risks of
cocaine use, and personal disapproval of cocaine use are presented in Table 1. Similar
items dealing with marijuana use were included in each questionnaire segment (see
Bachman et al. 1988, Table 1, for marijuana item wordings). Descriptions of most other
measures are incorporated in Table 2. Complete question wordings for al items, in all
guestionnaire forms, along with response distributions and missing data rates, have been
published separately (see Bachman et a. 1987 and prior volumes in the same series).
The analyses reported here focus on the measure of drug use during the previous 12
months. The seven response categories (shown in Table 1) provide a roughly logarithmic
scale of use. Recent analysis based on four waves of panel data yielded reliability
estimates of .82 for the 12 month measure of cocaine use and .88 for the 12 month
measure of marijuana use, calculated by the Wiley and Wiley (1970) method.

RESULTS

Overview of Trendsin Drug Attitudes, Per ceptions, and Behaviors

Before examining data on cocaine, it will be useful to review the key trends in
marijuana use, perceived risk, disapproval, and perceived availability, which we can now
extend to include all classes of high school seniors from 1976 through 1988. Figure 1
shows that both perceived risk and disapproval associated with marijuana use declined
dlightly during the first year or two, and then rose strongly and steadily during the 1980s.
The figure also shows the corresponding rise and subsequent decline in rates of self-
reported marijuana use. One other finding displayed in the figure is that perceived
availability of marijuana showed little change; throughout the whole period the great
majority of seniors thought it would be fairly easy or very easy to get marijuana, thus
indicating that availability did not play an important role in the recent changes in
marijuana use.

‘The correlational analyses reported herein excluded subjects who had missing data on one or more of the measures of annual cocaine
use, annual marijuana use, personal disapproval of either drug, or perceived risks of either drug (including those who indicated “can’t
say, drug unfamiliar” instead of rating perceived risks). Also excluded from the analyses were small numbers of respondents whose
answers to the series of items on perceived risks, or the series on disapproval, were inconsistent or failed to provide meaningful
distinctions among different drugs and different levels of use (see Bachman et al. 1988, footnote 1, for details). These severa
restrictions had the effect of excluding about nine percent, on average, of the participants responding to Form 3, which contains the
disapproval items. For Form 5, which contains the items on perceived risks, the restrictions excluded about twelve percent of the
participants in the years 1985-1988, and somewhat larger proportions during earlier years (when more seniors claimed they were not
familiar enough with cocaine to rate its risks).



The findings for cocaine, displayed in Figure 2, match the findings for marijuana
in one very important way: the trend in self-reported cocaine use shows a fairly close
inverse relationship to the trends in disapproval and in perceived risks. We must add,
however, that the fit between these trends seems particularly good for the recent period in
which cocaine use was declining; the fit seems a bit less good for the 1976-79 period
during which cocaine use was sharply rising. (Because the mean rates of cocaine use are
very low, it is difficult to detect the trends on the scale used in Figures 1 and 2; in order
to present those findings more clearly, we added the dashed line in Figure 2 showing the
trend in cocaine use multiplied by a factor of three.) Again like the pattern for marijuana,
the decline in cocaine use could not be linked to availability, since perceived availability
actually rose somewhat during the recent decline in use.

But in several other ways the findings for cocaine in Figure 2 and those for
marijuana as shown in Figure 1, are substantially different. We note first that the
perceived availability of cocaine shifted much more over time than did the perceived
availability of marijuana; in particular, during the late 1970s, the period when self-
reported cocaine use was increasing, there were also increasing proportions of seniors
who felt that they could obtain cocaine if they desired it. Another set of contrasts
between the two drugs, clearly suggested by the different heights of the trend lines in
Figures 1 and 2, is that throughout the study period cocaine was perceived as more
dangerous, was more strongly disapproved, was seen as less easily available, and was less
often used (and by smaller proportions of seniors), compared with marijuana.

In sum, an examination of Figure 1 indicates that the relationships between trends
in marijuana attitudes and trends in marijuana use, which we earlier documented for the
period between 1976 and 1986, have continued through 1988. More important, Figure 2
suggests that similar overall relationships between attitude trends and behavior trends
may apply to the drug cocaine; however, there are also indications that these relationships
may appear most clearly for the recent period of decline in cocaine use.

Trendsin Lifestyle Factors Relating to Cocaine Use

Table 2 presents two kinds of trend data for each of the lifestyle variables, shown
separately for each of the 13 senior classes (1976-1988). Of primary importance, the
table presents bivariate relationships: mean annual cocaine use (on the seven-point scale)
for each predictor category, along with product-moment correlations showing strength of
linear relationship. (We aso calculated eta coefficients and found them to be nearly
identical to the product-moment correlations, thus indicating that there were no important
non-linear relationships.) Table 2 also displays percentage distributions for each category
of lifestyle predictor, so that any shift in the proportions of seniors falling into each
category can be discerned.

Two broad conclusions based on Table 2 parallel our earlier findings for
marijuana:  First, over all 13 senior classes there is a good dea of consistency in



relationships between lifestyle factors and cocaine use—the same factors which are
predictive in one year are also predictive in other years. Second, there have been no very
large secular trends in these lifestyle factors—certainly none of a size and pattern which
would be likely to explain the recent trends in cocaine use.

Another conclusion derived from Table 2 is that the overall secular trend in
cocaine use is evident in every subgroup of every variable shown—in virtualy every
instance cocaine use rose from 1976 through 1980, and declined from 1986 through
1988. Although the secular trend for cocaine is different from that for marijuana, as
indicated in our comparison of Figures 1 and 2, it is worth noting that our earlier analysis
of marijuana use found the same sort of ubiquity in secular trend across all subgroups
(Bachman et al. 1988).

A closer examination of Table 2 reveas another genera pattern which is
consistent with our earlier work. Although the secular trend in cocaine use is evident for
all categories of lifestyle variables shown, the trend is more pronounced in the “higher
risk” categories. The findings for truancy, presented graphicaly in Figure 3, show this
pattern especialy clearly. For the subset of seniors who reported relatively high rates of
truancy, mean cocaine use rose sharply from 1976 through 1980, and it also declined
sharply from 1986 through 1988. But among seniors who reported no truancy, these
differences from one class to another are quite weak. And, as can be seen in Figure 3,
subgroups involving intermediate levels of truancy reflect intermediate amounts of
change. Another clear example of this sort of pattern is provided by the findings for
religious commitment, plotted in Figure 4; again the secular trend is much more
pronounced among the “higher risk” individuals (low religious commitment) than among
“low risk” individuals (high religious commitment). But here again we aso see that the
overall secular trend pattern appears, to at least some extent, in each subgroup; all show
the rise during the late seventies and the decline from 1986 onward.

It is not necessary to review the other dimensions in Table 2 in detail, especially
since the basic findings parallel those presented and discussed in our earlier analysis of
marijuana use. We can summarize the full set of correlational findings quite briefly as
follows. throughout the past decade and more, high school seniors at greatest risk of
involvement in cocaine use have been males, those with poorer grades, those high in
truancy, those who work long hours in part-time jobs (during the school year), those with
relatively high incomes (linked, of course, to long hours of part-time work), those with
little or no commitment to religion, those who describe their political preferences as
radical, and those who spend frequent evenings out “for fun and recreation.”

One noteworthy difference between the present correlational findings for cocaine
and our earlier findings regarding marijuana is that the relationships involving cocaine
use are consistently and substantially smaller than those involving marijuana use,
reflecting the fact that throughout the period under study there has been much less
cocaine use than marijuana use—in other words, there is less variance to be explained.
As we shall see later, multivariate analysis using al of the measures in Table 2 account
for a bit less than one tenth of the variance in cocaine use, whereas the same set of



measures accounted for about one quarter of the variance in marijuana use (Bachman et
al. 1988, Table 4).

Asin al such correlational analyses, there is some degree of uncertainty about the
extent to which the designation of “predictor” variables corresponds to causal factors. In
particular, one could argue plausibly that truancy, low grades, and frequent evenings out
may be direct or indirect causes of some drug use; however, one could also argue
plausibly that being a drug user can contribute directly and indirectly to poor school
performance and frequent evenings away from home. We think that both causal
directions, as well as causal patterns in which both sets of variables reflect other more
fundamental causes, are applicable to the explanation of the individual-level correlations
displayed in Table 2.

When we turn from individual-level relationships to overall secular trends in
cocaine use, however, the data displayed in Table 2 argue strongly against any
interpretation of the secular trends in cocaine use as somehow resulting from trends in the
lifestyle variables, and the data also argue against an opposite interpretation of trends in
cocaine use causing trends in the lifestyle variables. The primary argument against such
interpretations has already been mentioned here and discussed at length in our analysis of
marijuana: those trends that do appear in the lifestyle variables are neither very large nor
consistent with one another, and none shows trends which clearly parallel the trends in
cocaine use. As an example of the latter point, we note that proportions of seniors with
high truancy rates remained essentialy unchanged during the late 1970s while mean
cocaine use more than doubled; then proportions of truants declined slightly during the
first half of the 1980s while cocaine use did not; then truancy remained unchanged from
1986 to 1988 while mean cocaine use dropped by more than athird. Examination of the
other bivariate analyses included in Table 2 also fails to reveal any evidence that changes
in general lifestyles or “conservatism” underlie the recent trends in cocaine use. We will
later consider evidence at the multivariate level; first, however, we examine two drug-
specific predictors which do show substantial secular trends.

Trendsin Percelved Risk and Disapproval Relating to Cocaine Use

As we discussed earlier, and as shown in Figure 2, the recent upturn in perceived
risk and disapproval regarding cocaine was accompanied by a declinein use. In Table 3
we display relationships between these drug-specific attitudes and self-reported use of
cocaine; the table follows the same format as employed in Table 2, but the patterns of
results are quite different.

We begin our examination of Table 3 by looking at seniors views about the use
of cocaine on a regular basis. In each of the 13 graduating classes, from 1976 through
1988, three-quarters or more perceived regular cocaine use as posing great risks, and
similar proportions expressed strong disapproval of such use. In recent years these
proportions increased substantially, so that very large majorities saw regular cocaine use



as entailing great risk (88 percent in the class of 1986, and 95 percent in the class of
1988), and nearly as many expressed strong disapproval (83 percent in the class of 1986,
and 90 percent in the class of 1988). Only a handful of seniorsin any year saw “no risk”
in regular cocaine use, and a few more rated the risk as “dight”; together these numbers
perceiving little risk in regular use reached about nine percent in the class of 1979,
declined to about three percent in the class of 1986, and dropped to about one percent in
the class of 1988. The trends in proportions expressing no disapproval of regular cocaine
use are much the same. As Table 3 clearly indicates, perceived risk and disapproval
regarding regular cocaine use are strongly linked to actual levels of (self-reported)
cocaine use. Among those who saw great risk in regular cocaine use, very few reported
that they themselves had used the drug at all during the past year (and practically none
reported enough to be characterized as “regular use”). The same can be said for those
who expressed strong disapproval of regular cocaine use.

We next consider seniors reactions to a much more limited level of
involvement—trying cocaine once or twice. As shown in Table 3, more than a third of
al seniors in each class from 1979 through 1986 believed that trying cocaine even once
or twice involved great risks, and the proportion rose to half or more of the seniorsin the
next two years. The proportions who strongly disapproved such experimentation with
cocaine were substantialy higher throughout the period, but there was still room for a
fairly sharp rise from 65 percent in the class of 1986 to 76 percent in the class of 1988.
Here again we see a strong association between the attitudes about cocaine and self-
reported use. In particular, among those who saw great risk in even trying cocaine, as
well as those who expressed strong disapproval of doing so, actual use was almost zero.

The central question to be examined in Table 3 is whether the secular trend in
cocaine use remains once we “control for” attitudes. Recall that Table 2 showed that for
every category of each of the lifestyle variables the same basic secular trend in cocaine
use was evident, particularly the downturn from 1986 to 1988; in other words, the secular
trend did not disappear in the face of (bivariate) “controls’ for lifestyle factors. In Table
3 the story is quite different, however. Practically none of the seniors with strongly anti-
cocaine attitudes reported any use of the drug, no matter which year, and thus there was
no room for a downturn to occur in the 1986 to 1988 interval. At the other end of the
attitude continuum, among seniors in the very small categories expressing the most
“accepting” views regarding cocaine, there was a rise in usage rates from 1976 through
1979, and mostly random fluctuations thereafter. The patterns just described are aso
displayed graphically for perceived risks of trying cocaine (Figure 5), and of regular use
(Figure 6). Thetrends in these figures stand in sharp contrast to those in Figures 3 and 4;
specifically, we do not observe a clear downturn in use once we control levels of
perceived risk.

These bivariate analyses suggest a conclusion which paralels (in its general form)
the one we reached earlier with respect to marijuana: if there had not been a substantial
secular trend in attitudes about cocaine, starting about 1986, the (smaller) secular trend
downward in cocaine use very likely would not have occurred.




Multivariate Analyses Combining Lifestyle Factors, Attitudes,
and Secular Trends

The preceding sections reported computations carried out separately for each of
13 classes of high school seniors. We presented trends in cocaine use and in attitudes
about cocaine (see Figure 2). We then examined bivariate analyses which revealed that
cocaine use is correlated with (and perhaps in part caused by) a number of lifestyle
factors such as educational success (as indicated by grades and truancy), religious
commitment, and evenings away from home for fun and recreation (see Table 2, aso
Figures 3 and 4). The analyses also revealed that cocaine use is strongly correlated with
both perceived risks and disapproval (see Table 3, also Figures 5 and 6). Now we turn to
the task of discovering how these several sets of trends and correlations are interrel ated.

Our multivariate analyses employ the same strategy as we used in studying the
recent decline in marijuana use. Severa of the following paragraphs describing that
strategy were adapted directly from our earlier report (Bachman et al. 1988).

We computed product-moment correlations (two matrices, one based on
guestionnaire Form 5 data and the other based on questionnaire Form 3 data), carried out
multiple regression analyses using various sets of predictors, and compared predictor sets
to ascertain unique and overlapping portions of explained variance. Although this
genera strategy is not at al out of the ordinary, the correlation matrices are unusual
because each is based on an analysis file which pools data from all 13 classes of seniors.
The primary reason for pooling the data across cohorts is that it permitted us to assign a
new variable to each individual, consisting of the mean cocaine use (during the previous
12 months) reported by all seniors during the year in which the individual graduated.
Thus we were able to include in each matrix the correlation between individual cocaine
use and mean cocaine use among seniors for that year. We interpret that correlation as
reflecting the extent to which individual variance in cocaine use over a number of yearsis
“explainable” or “interpretable” in terms of the overall secular trend in use. Accordingly,
we sometimes refer to this variable as a measure of the secular trend in cocaine use.

We initially computed two sets of correlations using the pooled data sets
described above. (Both matrices are included in the appendix.) One matrix, based on
Form 5, includes annual cocaine use, the set of eight “lifestyle” dimensions which appear
in Table 2, an index of perceived risk of cocaine use (mean of the two perceived risk
items in Table 1), and the new variable indicating the secular trend in cocaine use. The
other matrix, based on Form 3, includes an index of disapproval of cocaine use (mean of
the two disapproval itemsin Table 1), and otherwise is the same as the first matrix. Each
matrix aso includes items on marijuana use and attitudes, comparable to the items on
cocaine, thus permitting us to extend our earlier analysis of marijuana use to include the
full 13 year period 1976-1988.
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We note briefly that the findings for marijuana computed over the longer 1976-88
interval replicated very closely our earlier findings based on the 1976-86 interval. We
have not reported these new regression analyses for marijuana here, because they are not
substantially different from the earlier ones. Because 1987 and 1988 saw a continuation
of the secular trends in marijuana use and attitudes, all interrelationships involving these
variables are a bit stronger for the full 13 year interval than they were for the first 11
years only. (We aso found that using indexes of perceived risk and disapproval of
marijuana use yielded results very similar to those based on the single items about
occasional use, which were the measures chosen for our earlier analyses.) Interested
readers can carry out a more detailed comparison by matching the relevant correlationsin
the appendix with those in the earlier paper.

Turning now to our primary focus in this paper, we must report first that the
regression analyses of cocaine attitudes and use over the 1976-88 interval did not fully
replicate our findings for marijuana. Specifically, we found that attitudes about cocaine
did not fully “account for” secular trends in cocaine use across the 13 years. Thiswas not
altogether surprising, since we had already noted that the period of sharp increase in
cocaine use during the late 1970s had not been accompanied by equally sharp changesin
perceived risks or disapproval, although we did observe substantial changes in perceived
availability (see Figure 2). Since our primary focus is upon declines in use linked to
increased perceived risk and disapproval, we repeated the analyses focusing on just the
four graduating classes of 1985 through 1988. (The two correlation matrices based on
this shorter interval are included in the appendix. The appendix also provides some
commentary on the differences and similarities between results for the two intervals.)
Our presentation and discussion of regression analyses will concentrate on the shorter
1985-1988 interval; later we will briefly review the findings based on longer intervals.

Table 4 presents the results of a series of regression analyses in which several sets
of variables are used to predict individual seniors' self-reported annual cocaine use, based
on data from the classes of 1985-88. Three predictor sets, examined separately and then
in combination, are: (Set A) the eight variables presented in Table 2 (“lifestyle”
dimensions, plus sex of respondent); (Set B) perceived risks of cocaine use (upper half of
Table 4), or personal disapproval of cocaine use (lower half of Table 4); (Set C) mean
cocaine use for all seniors during the year of graduation (secular trend in cocaine use).

The lifestyle variables in Set A account for about nine percent of the variance in
annual cocaine use. This stands in sharp contrast to the 25 percent of variance in
marijuana use explained by the same set of variablesin our earlier analysis; however, the
lower explained variance is not surprising given that cocaine involves many fewer seniors
and much lower amounts of use compared with marijuana. Here again, consistent with
our earlier findings (Bachman et al. 1988, 1981), the standardized regression coefficients
indicate that truancy, religious commitment, and evenings out are the most important
predictors (grades also are important, but overlap somewhat with the truancy measure).

Looking next at Set C, we find that the overall secular trend in cocaine use can
account for only a very small amount of variance in individual use (about 0.4%). The
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comparable figure for the full 13 year interval from 1976-88 is scarcely larger (about
0.5%). Here, as was true for marijuana, the findings remind us that athough the recent
year-to-year declines are very important and interesting, such variations remain small in
comparison to the wider range of variability among seniors within each year of the study.

The separate findings for Sets A and C clearly show that if one wished to predict
cocaine use by a high school senior during recent years, knowing the senior’s frequency
of evenings out, religious involvement, and adjustment in school would be far more
useful than knowing the year of graduation. But when we now look at the regression
findings for Set A+C, it is clear that we can do better still with both types of predictors.
The key point here is that including the lifestyle variables (Set A) as predictors does not
at al diminish the relationship with the secular trend measure. In fact, the regression
coefficient for the secular trend measure is dightly increased in the presence of Set A
predictors, and the variance unique to secular trend rises dlightly to 0.5 percent
(calculated by subtracting the R-squared value for Set A from the R-squared value for Set
A+C). In other words, none of the secular trend can be “explained” by the lifestyle
variables.

Turning finally to Set B, it is clear here (as was aso true in our anaysis of
marijuana) that the single measure of perceived risk correlates more strongly with
cocaine use than does the whole group of predictorsin Set A, and that the single measure
of disapproval correlates still more strongly.

The most important stage in our multivariate analysis is reached when we
consider whether there is any relationship unique to the secular trend measure, once
either of the attitude measures is included in the equation. Here, although the sizes of
coefficients are smaller than in our analysis of marijuana, the pattern of findings leads to
exactly the same conclusion: *“...we find that in the presence of either of the attitude
measures, the secular trend effect is reduced essentially to zero [based on a comparison of
Set B with Set B+C]. For the sake of completeness, we note the same finding when the
Set A variables are included; comparing Set A+B with Set A+B+C, we see again that
when an attitude measure appears in the equation, the secular trend measure makes no
addition to explained variance” (Bachman et al. 1988, p. 105).

In sum, the regression analyses of cocaine use reported in Table 4, like our earlier
analyses of marijuana use, indicate that the recent downturn in use cannot be explained in
terms of the lifestyle measures included in Set A, but can be explained in terms of
increases in perceived risks and/or in disapproval.

The statement above is specific to the recent decline in cocaine use; as indicated
earlier, changes in perceived risk and disapproval do not provide an adequate explanation
for the rise in cocaine use which was observed in the late 1970s. Our initial set of
regression analyses, following the same strategy but based on the matrix of correlations
covering al 13 graduating classes (1976-88), produced findings in most respects quite
similar to those in Table 4. As noted earlier, there is one critically important difference:
when either attitude measure is included in the equation it does not remove the unique
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(albeit modest) contribution of the secular trend measure. (Table 5 presents a summary
of these findings.)

We generated one other set of correlations and regression analyses, this time
based on the nine graduating classes of 1980 through 1988. (Table 5 includes a summary
of these findings.) The interval beginning with 1980 was selected to include everything
except the period of increasing cocaine use during the late 1970s. The secular trend
correlations are smaller for the nine-year interval than for either the full 13-year interval
or the four-year interval; this no doubt reflects the fact that during the period from 1980
through 1985 there was no appreciable secular trend in cocaine use (see Figure 2). More
important, for the 1980-88 interval it is again clear that including either of the attitude
measures in the equation completely removes the unigque contribution of the secular trend
measure.

DISCUSSION

In this paper we set out to learn more about the recent decline in cocaine use
among high school seniors; in particular, we suspected that the decline was caused by
recent increases in perceived risks and disapprova associated with cocaine use. We
repeated the strategies and procedures used in our earlier analysis of the decline in
marijuana use (Bachman et al. 1988), and the basic results replicate our earlier ones. In
some other respects, however, the findings for cocaine stand in contrast to those for
marijuana; yet several of these differences actually tend to strengthen our general
conclusions about factors underlying trends in drug use.

For example, seniors have been far more likely to view cocaine use as risky, and
as something to be disapproved, than has been the case for marijuana. Consistent with
those differences, actual use of cocaine among seniors has been a great deal lower than
marijuana use (and, given the resulting lower variance, our correlations involving cocaine
use tend to be smaller than those involving marijuana use). We find it all the more
important, then, that in spite of large differences in attitudes, usage rates, and size of
correlations, the present findings linking attitude changes to the decline in cocaine use
have so much in common with our earlier findings about the decline in marijuana use.

Another significant difference between marijuana and cocaine involves seniors
estimates of how easy it would be to get each drug. Marijuana consistently has been
viewed as readily available by large majorities, whereas the mean ratings of cocaine
availability have been a good dea lower. Thus availability (or at least perceived
availability) may have been much more of a limiting factor in the case of cocaine.
Although perceived availability of cocaine use rose appreciably during the late 1970s,
when use was also rising, it is important to recall that during the recent decline in cocaine
use there was no decline in perceived availability. So our findings for cocaine, like those
for marijuana, show that use can decline without any corresponding decline in perceived
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supply. (It is, however, quite possible that the earlier rise in perceived availability may
have facilitated the rise in cocaine use.)

One other distinction between the findings for marijuana and cocaine, particularly
important for our present conclusions, involves the shape and timing of the secular trends
in use. Although use of both drugs was increasing up to 1978, the trends were distinctly
different after that. Marijuana use declined fairly steadily from 1979 onward, so that by
1988 annual usage rates (either mean use or percent reporting any use) were about half as
large as for the class of 1979. For cocaine, however, the first clear drop did not occur
until after the 1986 survey, and was so steep that only two years later annual usage was
cut by about 40 percent.

We would find it hard to argue plausibly that such different secular trends in the
use of these two drugs could have been caused by some general trend toward young
people becoming more “conservative’” or less “trouble-prone” in recent years.
(Moreover, such an argument would be further strained to accommodate still other trend
patterns for other drugs.) Changes in drug-specific factors, on the other hand, clearly
correspond to the declines in both marijuana use and cocaine use. Asdisplayed in Figure
1, perceived risks and disapproval regarding marijuana rose steadily from 1978 or 1979
onward; in the case of cocaine, perceived risks and disapproval rose sharply after 1986.
Both the bivariate and multivariate analyses strongly suggest that if these changes in
attitudes about each drug had not occurred, then we would not have observed any recent
declinesin use.

We have not attempted in this paper to formulate an overal theory of drug use,
nor have we undertaken the (dightly) more limited task of formulating a theory of secular
trends in drug use (but see Johnston in press for an initial effort in the latter direction).
The present findings do, however, prompt two observations which would seem
appropriate to incorporate into any general theory of drug use and trends in such use.
First, it seems necessary to include drug-specific factors in any complete explication of
drug use. Broad theories of deviant or “problem” behavior are valuable and highly
relevant to the use of drugs, but they cannot provide a complete explanation—particularly
since different drugs have shown such disparate patterns of secular trends. Second, it is
not necessarily the case that those factors which play a major role in the decline in use of
a drug are those which contributed most substantially to an initial increasein use. To the
contrary, we suspect that the factors causing historical rises and declines in a drug’'s use
are seldom the same. With regard to marijuana and cocaine, for example, changes in
availability undoubtedly played a more important role in the spread of each drug's use
than in the decline.

Our emphasis on drug-specific factors does not preclude some very useful
generalizations across drugs; indeed, the central thesis of this paper—that increases in
perceived risks and disapproval underlie the recent downturn in use of cocaine—was a
generalization from the earlier findings on marijuana.
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Now let us consider why these attitudes about marijuana and cocaine changed.
We have argued on several occasions that changes in the socia environment, primarily
changes in information about marijuana, led to a secular trend in perceptions of the risks
of marijuana, which led in turn to secular trends in disapprova and in actual marijuana
use (e.g., Bachman et al. 1988; Johnston 1985). In particular, we think two kinds of
socia change were involved, no doubt synergistically: (a) there was increased research
and more credible reporting on the physica and psychological consequences of
marijuana use, and (b) long-term heavy marijuana use became common enough that most
high school students knew classmates who exhibited some of these negative
consequences of use.

In the case of cocaine aso, we believe that shifts in attitudes resulted from
changes in the social environment, primarily changes in information specific to cocaine.
These shifts occurred much more abruptly than those involving marijuana, and we think
that is because the new information about cocaine arrived in such a dramatic fashion. In
May of 1986 Len Bias, a college basketball star who had just made sports headlines as
the first-round draft pick of the Boston Celtics, died as a result of cocaine use. The
extensive press coverage of this tragedy included the assertion that Bias had never used
cocaine prior to the occasion which resulted in his death. Although that was later
discovered to be incorrect, the early publicity left a strong impression that even trying
cocaine could be very dangerous. Within several weeks another sports star, professional
football player Don Rogers, aso died as a result of cocaine use. Although these two
athletes were not high school seniors, they were only a few years older than the
respondents in our study, they were young men in prime physical condition, and they had
already achieved a high degree of success and fame. In other words, they were the kinds
of individuals with whom many high school students could identify. We thus suspect
that for many young people these widely reported and discussed events had at |east some
of the impact that would have resulted from a classmate’'s death due to cocaine. In any
case, the Bias and Rogers deaths, coming one right after the other, provided afocal point
for extensive media coverage of cocaine use and its risks (including death rate statistics,
other physical effects, addictive potential, and the like), and all of this information
seemed likely to generate higher levels of public concern about the drug. The findings
reported here suggest that isjust what happened.

CONCLUSIONS

In this paper we have concentrated on one important part of the drug use picture.
We have focused on overall secular trends, not on intra-individual changes. In particular,
our focus has been on recent substantial declines in drug use. The present findings
regarding cocaine, combined with the earlier findings concerning marijuana, support the
following observations and conclusions:
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1. The recent declines in cocaine use or in marijuana use are not attributable to any
overal shifts in a number of general lifestyle factors because (@) these lifestyle factors
have not themselves trended very much in recent years, (b) controlling for these lifestyle
factors (in multivariate regression analyses) does not reduce the size of the secular trend
in either cocaine use or marijuana use, and (c) events which differ this much in timing
and rate of change are unlikely to have identical causes.

2. It appears that drug-specific factors were responsible for each of the declines in drug
use. In particular, increases in perceived risk and disapproval associated with each drug
seem to have prompted the declinesin use.

3. The factors involved in declining use of a drug are not necessarily the same as those
involved in (earlier) increasesin use. Although the present research shows that perceived
risk and disapproval act to limit drug use, it is obvious that other factors such as
awareness and availability also place outer bounds on drug use—and changes in these
latter factors very likely contributed to the increasesin use of variousillicit drugs.

4. Finally, with respect to prevention, the present findings about cocaine reinforce our
earlier conclusions based on the analysis of marijuana use. It appears that large
proportions of young people do pay attention to new information about drugs, especialy
risks and consequences; and such information, presented in a realistic and credible
fashion, plays avital part in reducing the demand for adrug. The evidence available thus
far clearly indicates that such demand reduction has been the key to controlling the
epidemics of marijuana use and cocaine use.

16



17



TABLES

18






REFERENCES

Bachman, Jerald G., and Lloyd D. Johnston. 1978. The Monitoring the Future Project:
Design and Procedures (Monitoring the Future Occasional Paper 1). Ann Arbor,
MI: Institute for Social Research.

Bachman, Jerald G., Lloyd D. Johnston, and Patrick M. O'Malley. 1981. *Smoking,
Drinking and Drug Use Among American High School Students. Correlates and
Trends, 1975-1979.” American Journal of Public Health 71:59-69.

. 1987. Monitoring the Future: Questionnaire Responses from the Nation’s High
School Seniors, 1986. Ann Arbor, MI: Institute for Social Research.

Bachman, Jerald G., LlIoyd D. Johnston, Patrick M. O’ Malley, and Ronald H. Humphrey.
1988. “Explaining the Recent Decline in Marijuana Use: Differentiating the
Effects of Perceived Risks, Disapproval, and General Lifestyle Factors.” Journal
of Health and Social Behavior 29(March):92-112.

Bachman, Jerad G., Patrick M. O’'Malley, and Lloyd D. Johnston. 1984. “Drug Use
Among Young Adults: The Impacts of Role Status and Social Environments.”
Journal of Personality and Social Psychology 47:629-45.

———. 1986. Change and Consistency in the Correlates of Drug Use Among High
School Seniors: 1976-1986 (Monitoring the Future Occasional Paper 21). Ann
Arbor, MI: Institute for Social Research.

Fishburne, Patricia M., Herbert I. Abelson, and Ira Cisin. 1980. National Survey on Drug
Abuse: Main Findings, 1979. Washington, DC: National Institute on Drug
Abuse (DHHS Publication No. (ADM) 80-976).

Glynn, Thomas J.,, Carl G. Leukefeld, and Jacqueline P. Ludford (eds.). 1983.
Preventing Adolescent Drug Abuse: Intervention Srategies (NIDA Research
Monograph No. 47). Washington, DC: U.S. Government Printing Office (DHHS
Publication No. (ADM) 83-1280).

Jessor, Richard. 1979. “Marijuana: A Review of Recent Psychosocial Research.” Pp.
337-55 in Handbook on Drug Abuse, edited by R. Dupont, A. Goldstein, and J.
O’'Donnell. Washington, DC: U.S. Government Printing Office.

. 1985. “Bridging Etiology and Prevention in Drug Abuse Research.” Pp. 257-
68 in Etiology of Drug Abuse: Implications for Prevention (NIDA Research
Monograph No. 56), edited by C. L. Jones and R. J. Battjes. Washington, DC:
U.S. Government Printing Office (DHHS Publication No. (ADM) 85-1335).

39



Jessor, Richard, James A. Chase, and John E. Donovan. 1980. “Psycho-socia Correlates
of Marijuana Use and Problem Drinking in a National Sample of Adolescents.”
American Journal of Public Health 70:604-13.

Jessor, Richard, and Shirley L. Jessor. 1977. Problem Behavior and Psychological
Development: A Longitudinal Study of Youth. New York: Academic Press.

Johnston, Lloyd D. 1973. Drugs and American Youth. Ann Arbor, MI: Institute for
Social Research.

1982. “A Review and Anaysis of Recent Changes in Marijuana Use by
American Young People” Pp. 813 in American Council on Marijuana,
Marijuana: The National Impact on Education. New York: The American
Council on Marijuana.

. 1985. “The Etiology and Prevention of Substance Use: What Can We Learn
from Recent Changes?” Pp. 155-77 in Etiology of Drug Abuse: Implications for
Prevention (NIDA Research Monograph No. 56), edited by C. L. Jones and R. J.
Battjes. Washington, DC: U.S. Government Printing Office (DHHS Publication
No. (ADM) 85-1335).

. 1989. “America’s Drug Problem in the Media: Isit Red or is it Memorex?’
Pp. 97-111 in Communication Campaigns About Drugs. Government, Media,
and the Public, edited by P. J. Shoemaker. Hillsdale, NJ. Lawrence Erlbaum
Associates.

Johnston, Lloyd D., Jerald G. Bachman, and Patrick M. O’'Malley. 1981. Highlights
from Sudent Drug Use in America, 1975-1980. Washington, DC: U.S.
Government Printing Office (DHHS Publication No. (ADM) 81-1066).

Johnston, Lloyd D., and Patrick M. O’'Malley. 1985. “Issues of Validity and Population
Coverage in Student Surveys of Drug Use.” Pp. 31-54 in Self-Report Methods of
Estimating Drug Use: Meeting Current Challenges to Validity (NIDA Research
Monograph No. 57), edited by B. A. Rouse, N. J. Kozel and L. G. Richards.
Washington, DC: U.S. Government Printing Office (DHHS Publication No.
(ADM) 85-1402).

Johnston, Lloyd D., Patrick M. O’'Malley, and Jerald G. Bachman. 1984. Drugs and
American High School Sudents:  1975-1983.  Washington, DC: U.S.
Government Printing Office (DHHS Publication No. (ADM) 84-1317).

. 1985. Useof Licit and Illicit Drugs by America’s High School Sudents. 1975-
1984. Washington, DC: U.S. Government Printing Office (DHHS Publication
No. (ADM) 85-1394).

40



———. 1988. |lllicit Drug Use, Smoking, and Drinking by America’s High School
Sudents, College Sudents, and Young Adults, 1975-1987. Washington, DC:
U.S. Government Printing Office (DHHS Publication No. (ADM) 89-1602).

Johnston, Lloyd D., Patrick M. O’'Malley, and Ledie K. Eveland. 1978. “Drugs and
Delinquency: A Search for Causal Connections.” Pp. 137-56 in Longitudinal
Research on Drug Use: Empirical Findings and Methodological Issues, edited by
D. B. Kandel. Washington, DC: Hemisphere.

Jones, Coryl L., and Robert J. Battjes (eds.). 1985. Etiology of Drug Abuse:
Implications for Prevention (NIDA Research Monograph No. 56). Washington,
DC: U.S. Government Printing Office (DHHS Publication No. (ADM) 85-1335).

Kandel, Denise B. 1978. “Convergences in Prospective Longitudina Surveys of Drug
Use in Normal Populations.” Pp. 3-38 in Longitudinal Research on Drug Use:
Empirical Findings and Methodological Issues, edited by D. B. Kandd.
Washington, DC: Hemisphere.

———. 1980. “Drug and Drinking Behavior Among Youth.” Annual Review of
Sociology 6:235-85.

—. 1982. “Epidemiological and Psychosocial Perspectives on Adolescent Drug
Use.” Journal of the American Academy of Child Psychiatry 21:328-47.

Kish, Leslie. 1965. Survey Sampling. New York: Wiley.

Lettieri, Dan J., and Jacqueline P. Ludford (eds.). 1981. Drug Abuse and the American
Adolescent (NIDA Research Monograph No. 38). Washington, DC: U.S.
Government Printing Office (DHHS Publication No. (ADM) 81-1166).

Murray, David M. and Cheryl L. Perry. 1985. “The Prevention of Adolescent Drug
Abuse: Implications of Etiological, Developmental, Behavioral, and
Environmental Models.” Pp. 236-56 in Etiology of Drug Abuse: Implications for
Prevention (NIDA Research Monograph No 56), edited by C. L. Jones and R. J.
Battjes. Washington, DC: U.S. Government Printing Office (DHHS Publication
No. (ADM) 85-1335).

National Institute on Drug Abuse. 1988. National Household Survey on Drug Abuse:
Main Findings, 1985. Washington, DC: U.S. Government Printing Office
(DHHS Publication No. (ADM) 88-1586).

. 1989. DAWN Drug Alert: September 1988. Rockville, MD: Nationa Institute
on Drug Abuse.

41



O’'Malley, Patrick M., Jerald G. Bachman, and Lloyd D. Johnston. 1983. “Reliability
and Consistency of Self-Reports of Drug Use.” International Journal of the
Addictions 18:805-24.

. 1988. “Period, Age, and Cohort Effects on Substance Use Among Y oung
Americans. A Decade of Change, 1976-86.” American Journal of Public Health
78(10):1315-1321.

Osgood, D. Wayne, Lloyd D. Johnston, Patrick M. O’ Malley, and Jerad G. Bachman.
1988. “The Generality of Deviance in Late Adolescence and Early Adulthood.”
American Sociological Review 53:81-93.

Smith, Gene M., and Charles P. Fogg. 1978. “Psychological Predictors of Early Use,
Late Use, and Nonuse of Marijuana Among Teenage Students.” Pp. 101-13in
Longitudinal Research on Drug Use: Empirical Findings and Methodological
Issues, edited by D. B. Kandel. Washington, DC: Hemisphere.

Wiley, David E., and James A. Wiley. 1970. “The Estimation of Measurement of Error
in Panel Data.” American Sociological Review 35:112-17.

42



