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Changes at the High End of Risk in
Cigarette Smoking Among US High
School Seniors, 1976—1995

Lawrence C. An, MD, Patrick M. O’Malley, PhD, John E. Schulenberg, PhD,
Jerald G. Bachman, PhD, and Lloyd D. Johnston, PhD

Each year in the United States more than
400 000 people die from tobacco-related ill-
ness, making tobacco use the number one
cause of preventable death in this country.'
Each day nearly 3000 young people begin
smoking, 1 in 3 of whom may die prema-
turely.”* Because 89% of adults who smoke
daily begin by the age of 18 years, and ciga-
rette use by young people 18 years or
younger has been increasing in recent years,
reducing smoking among youth has become
a cornerstone of our national tobacco control

But all young people are not at the
same level of risk for cigarette use. Impor-
tant differences in trends of cigarette use
between adolescent males and females and
between different ethnic groups have
emerged.* """ In addition, many studies
have documented the relationship between
cigarette use and other lifestyle and health-
related behaviors, so that within groups
defined by sex and ethnicity, the risk of
cigarette use differs.'>'® For example,
children and adolescents who are more
committed to education, religion, and fam-
ily are, in general, at lower risk for ciga-
rette use.'>'*

In the face of increasing cigarette use
by young people in this country, important
questions remain unanswered. Has there
been a shift in identifiable risk factors that
would predispose more young people to
use cigarettes? Has there been an increase
in the number of youth at high risk? And
how have lower- and higher-risk youth
participated in overall changes in cigarette
use? A greater understanding of how ciga-
rette use has changed across a broad range
of young people can help to better focus
efforts to reduce smoking by our nation’s
next generation. To explore these ques-
tions, we analyzed the Monitoring the
Future Project’s ongoing national surveys
of high school seniors.

Methods

The Monitoring the Future Project,
which is conducted at the University of
Michigan’s Institute for Social Research
under grants from the National Institute on
Drug Abuse, has surveyed large, nationally
representative samples of high school seniors
during the spring of each year since 1975,
The project has also collected data on 8th and
10th graders since 1991, college students
since 1980, and young adult high school
graduates over a longer period. We analyzed
data on high school seniors from 1976 to
1995. The design and procedures used are
summarized briefly below; detailed descrip-
tions are presented elsewhere.*'>?

Survey Procedures

A 3-stage sample procedure is employed
in the survey. Stage 1 involves the selection
of particular geographic areas, stage 2 the
selection of one or more high schools in each
area, and stage 3 the selection of seniors
within each high school. The result each year
1s an area probability sample of the 48 coter-
minous states. About 130 public and private
high schools participate each year (represent-
ing an average school response rate of
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approximately 65%). Within schools, 83% of
sampled seniors generally participate (nearly
all nonparticipation results from absen-
teeism), yielding samples of approximately
17 000 high school seniors each year. While
both school and student response rates have
varied somewhat over time (e.g., school
response rate averaged 62% through 1980,
70% between 1981 and 1990, and 59% dur-
ing the 1990s), adjustments for these differ-
ences indicate that any bias in overall preva-
lence rates is likely to be quite small and that
variations in response rates over time are not
a significant factor in explaining trends in
cigarette use.* Data are collected according to
standardized procedures via closed-ended
questionnaires administered in classrooms by
locally-based Institute for Social Research
representatives and their assistants.

Measure of Smoking

Smoking is measured by a question ask-
ing about cigarette use in the past 30 days,
with response categories ranging from none
to 2 or more packs per day. Previous analyses
of Monitoring the Future data have shown
that three quarters of high school seniors who
smoke daily continue to smoke daily as
adults.'* Therefore, we focused on high
school seniors who smoke 1 or more ciga-
rettes per day.

Risk Classification

In addition to measuring drug use and
related attitudes, the Monitoring the Future
Project gathers information about important
sociodemographic and lifestyle characteris-
tics. Previous work has shown many sociode-
mographic (geographic region and urbanicity
of residence, parental education, number of
parents in the home) and, especially, lifestyle
(grade point average, truancy, work experi-
ence, student’s weekly income, religious com-
mitment, peer activities) characteristics to be
independent predictors of cigarette use.*!"'8

Our goal was to identify a subset of vari-
ables capturing some important aspects of
lifestyle that are strongly related to cigarette
use. Consistent with the social development
model,21 social learning theory,22 control the-
ory,23 and numerous previous studies, we
selected grade point average, truancy (num-
bers of days of school skipped in past 4
weeks), number of nights out per week for fun
or recreation, and religious commitment (a
combination of 2 questions measuring atten-
dance at religious services and the importance
of religion in one’s life).'*'7"*'* These 4
variables captured a large part of the predic-
tive power of a much larger set of sociodemo-
graphic and lifestyle variables (C statistic
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[area under receiver operating characteristic,
ROC, curve], full 15-variable sociodemo-
graphic/lifestyle model =0.75; C statistic, 4-
variable lifestyle model =0.71). No other
combination of 4 lifestyle variables per-
formed better in distinguishing smokers from
nonsmokers (results of all-possible-case logis-
tic regression).

To construct the risk group classifica-
tion system, we dichotomized each of the 4
selected variables. Risk factors for daily ciga-
rette use were having an average grade of C+
or lower, skipping any days of school in the
past 4 weeks, going out 3 or more nights per
week, and being less committed to religion
(respondents were classified as less commit-
ted if they reported rarely or never attending
church or that religion was of little or no
importance in their life). Respondents report-
ing 3 or 4 risk factors made up the high-risk
group; those with 2 risk factors, the moder-
ate-risk group; those with fewer than 2 risk
factors, the low-risk group. More complex
classification systems, including a split-
sample validated logistic regression model
with the full set of sociodemographic and
lifestyle variables, did not substantively
improve on this simple risk stratification
method.

Trend Estimation

Real and important changes in cigarette
use do occur from year to year.*® Rather than
focus on these changes, which are covered in
detail elsewhere, our purpose in this analysis
was to provide a picture of the general trends
in cigarette use among different risk groups
over the past 2 decades.*® To model trends in
the prevalence of daily smoking, we used
logistic regression employing individual-
level data from surveys of high school
seniors from the years 1976 to 1995. Daily
smoking was the dependent variable and year
of survey and risk group status were indepen-
dent variables. We examined cigarette use by
risk group for the total population of high
school seniors and for males and females
separately within each of the 3 largest ethnic
groups of seniors in the United States (White,
n =244 221; African American, n=41 005;
and Hispanic [combined Mexican American,
Puerto Rican, and other Latin American],
n=18457).

Previous Monitoring the Future studies
have demonstrated complex relationships
between sex, ethnicity, and hfestyle factors in
their influence on cigarette use; therefore we
were not surprised to find significant high-
level interactions between these variables.*
To simplify analyses, we stratified data by
ethnic group and reduced initial models con-
taining all possible interactions (between sex,

risk group, and time) to final models follow-
ing a hierarchical method (retention of an
interaction effect of a given order in a model
resulted in the retention of all lower-order
terms involving the component variables of
that effect).”

The multistage sampling design with
respondents clustered in schools results in
unequal probability of selection for survey
participants and produces larger sampling
errors than would a simple random sample of
the same size.’> We took these issues into
account in deriving point estimates, deter-
mining confidence intervals, and estimating
the model, using the Stata 4.0 statistical soft-
ware package (sampling weights were used
and variance estimation was performed with
a first-order Taylor series expansion
method).*® The confidence intervals (Cls) for
differences between model predictions of the
prevalence of daily smoking (for risk groups
over time) were determined by a bootstrap
method (100 replications with sampling and
replacement done at the school level to
account for cluster effects).™

Results
Risk Group Distribution

In 1995, 45% of all high school seniors
surveyed belonged to the low-risk group (as
defined above), 32% to the moderate-risk
group, and 23% to the high-risk group. A
higher proportion of males than females were
classified as moderate- or high-risk. Among
females, a higher proportion of African
Americans than Whites or Hispanics
belonged to the low-risk group (Table 1).
These patterns are quite stable and consistent
over the period studied. Small changes in
risk-group distribution did occur, but they
were too small to account for a meaningful
proportion of changes in cigarette use.
Although lifestyle characteristics are clearly
associated with cigarette use at any given
point in time, shifts in the prevalence of these
lifestyle factors are not major forces driving
change in the prevalence of daily smoking.

Smoking Within Risk Groups

The estimated prevalence of daily ciga-
rette use among all high school seniors
declined from 28.9% (95% CIl =27.6%,
30.1%) in 1976 to 18.5% (95% C1=17.9%,
19.1%) in 1985 (Figure 1). This decline of
approximately 10 percentage points trans-
lates nationwide into 250 000 fewer seniors
smoking daily in 1985 than if the proportion
of daily smokers had remained unchanged
from 1976. This decrease in the annual
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i . number of seniors smoking daily persisted
TABLE 1—Risk Group Distribution of US High School Seniors Surveyed in the o . .
Monitoring the Future Project, 1976, 1985, and 1995 until cigarette use began to risc in the carly
1990s. Large and important differences exist in
Demographic Subgroup 95% Confidence Interval cigarette use among the risk groups. In 1995,
and Risk Group 1976 1985 1995 for 1995 Percentage 10% (95% CI=9.0%, 10.9%) of low-risk stu-
Total sample dents, 23% (95% CI=21.4%, 24.5%) of mod-
No.? P 13755 14198 13829 erate-risk students, and 37% (95% CI=35.3%,
Low, % 46 45 44.7 (43.2, 46.2) 39.6%) of high-risk students smoked daily.
Moderate, % 29 A 322 (31.2,33.2) Since 1976 the prevalence of smoking
'j“gh’ % _ 25 24 23.1 (21.7,24.5) among high-risk students has been subject
African American males ' to considerably greater change than that of
No. 494 757 618 1 isk d Th bsolut
Low, % 37 40 40.1 (35.4, 44.8) OW-.I'IS stu ent§. ¢ greatest absolute
Moderate, % 36 32 325 (28.5, 36.4) declines occurred in the group of students at
High, % 27 28 27.4 (23.0, 31.8) high risk (Figure 1). From 1976 to 1990,
African American females high-risk seniors experienced a 17 percent-
No. 773 964 796 age point (95% CI = 14.7, 19.3) decline,
Il\-/I%Mgeg te. % 2:73 gg gg? ggg g?g; compared with a 6 percentage point (95%
High, % ’ 11 13 14:9 (11:4: 18:3) Cl=4.38, 7.2) decline among low-risk
White males seniors during the same period (Table 2).
No. 5565 5121 4574 This general pattern is true regardiess of sex
Low, % T 40 39 38.6 (36.4, 40.8) or ethnicity. Indeed, among both male and
Moderate, % 30 32 34.4 (32.7, 36.0) female African Americans and Hispanics,
High, % 30 29 27.1 (24.8, 29.3) : s Ane
. dramatic declines in cigarette use among the
White females . . . .
No. 5428 5674 5059 high-risk students resulted in a substantial
Low, % 52 51 48.8 (46.6, 51.0) narrowing of the absolute differences
Moderate, % 29 30 32.2 (30.6, 33.7) between the 3 risk groups during the 1970s
High, % 20 19 191 (17.3,20.8) and 1980s (Figure 2). Among all seniors, the
Hispanic males proportionate declines were similar for low-
No. 242 234 523 . o . 0
Low. % 40 29 35.6 (31.3, 39.9) risk (—41%), moderate-risk (~42%), and
Moderate, % 25 30 349 (29:8: 38:6) high-risk groups (~34%), with the result that
High, % 35 30 30.2 (24.9, 35.4) the absolute percentage point decline is by
Hispanic females far the largest for the high-risk group.
lltlo. , 247 32? 573 444 ) Unfortunately, the declines in smok-
ow, % 57 50.3 4, 56.2 ; ; ;
g ' the 1 d 1980
Moderate, % 24 28 29.2 (23.8, 34.5) ing seen in the 1970s and 1980s are being
High, % 19 21 20.5 (16.7, 24.3) followed by an increase in the 1990s.
i ' Absolute changes have again been greater
Includes students not categorized as African American, White, or Hispanic. among high-risk students. For example,
among high-risk White males the absolute
Overall By Risk Group
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Note. Estimates are based on predicted probability from logistic regression models of daily cigarette use. Models include first- and
second-order polynomials of time. Higher-order powers of time were not statistically significant (P > .05). All possible risk group-time
polynomial interactions were significant (P < .05).

FIGURE 1—Trends in daily cigarette use among US high school seniors, 1976—1995.
L
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Note. Separate models were constructed for each ethnic group. Main effects (sex, risk group status, and time polynomials) were
significant (P < .05) for all models. Significant (P < .05} interactions included in final models (see text) were as follows:
Interactions
Time polynomial Sex X Risk Sex X Time Risk X Time
African American 1,2, 13 Yes Sex X (i1, t2)
White t1, 12 Yes Sex X (1, t2) Risk X (t1)
Hispanic t1, t2 Yes Sex x (t1) Risk x (t1)
FIGURE 2—Risk group trends in daily cigarette use among US high school seniors, 19761995, by demographic subgroup.

prevalence of cigarette use rose by 8 per-
centage points (95% CI = 6.6, 10.1) from
1990 to 1995, compared with an increase of 4
percentage points (95% CI1=2.7, 5.0) for
White males in the low-risk group (Table 2).
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This increase has affected all risk groups and
is clearest for Whites. Our ability to draw def-
inite conclusions regarding change in smok-
ing within risk groups between 1990 and
1995 for African American and Hispanic

seniors is more limited, because of their
smaller sample sizes. Model estimates do
suggest that smoking increased among all
risk groups of African American and His-
panic males, with more modest increases
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TABLE 2—Changes in the Estimated Prevaience of Cigarette Use Among US High School Seniors, by Risk Group, 1976-1990
vs 1990-1995
% e -1
Demographic Subgroup e Est. Prevalence (%) 19761990 __1990-1995
and Risk Group 1976 1990 1995 Change (95% Cl) Change (95% CI)
Total sample 28.9 17.9 20.5 -11.0 (-12.6,-9.3) +2.6 (1.5,3.7)
Low 14.8 8.8 9.9 —-6.0 (-7.2,-4.8) +1.1 (0.4, 1.8)
Moderate 33.0 19.7 229 -13.3 (-15.0,-11.6) +3.2 (2.0,4.5)
High 49.9 329 374 -17.0 (-19.3,-14.7) +4.5 (2.2,6.5)
African American males 251 6.0 8.0 -19.1 (-23.1,-15.0) +2.0 (-0.3,4.1)
Low 16.7 3.7 4.9 -13.0 (-15.7,-10.4) +1.2 (-03,2.7)
Moderate 275 6.7 8.8 -20.8 (~25.0,-16.6) +2.1 (-04,47)
High 339 8.9 11.6 -25.0 (-29.6,-20.4) +2.7 (-0.5,5.9)
African American females 23.7 43 3.2 -19.4 (-23.4,-15.3) -1.1 (-2.3,0.1)
Low 17.4 2.7 2.1 -14.7 (-18.0,-11.5) -06 (-1.5,0.3)
Moderate 305 5.5 4.2 -25.0 (-29.4, -20.5) -1.3 (~3.1,05)
High 43.0 9.1 7.0 -33.9 (-39.2,-28.6) -2.1 (-5.1,0.9)
White males 27.0 18.9 25.0 -8.1 (-10.0,-6.2) +6.1 (4.8,7.3)
Low 12.7 8.8 12.6 -3.9 (-56.3,-2.5) +3.8 (2.9,4.7)
Moderate 27.9 18.8 25.1 91 (-112,-6.9) +6.3 (4.9,7.6)
High 45.3 32.8 412 -125 (-15.5,-9.6) +8.4 (6.6,10.1)
White females 30.8 21.6 235 -9.2 (-11.0,-7.4) +1.9 (0.6,3.1)
Low 16.4 10.8 12.2 -56 (-7.1,-42) +1.4 (0.5,2.4)
Moderate 37.9 254 27.4 -125 (-14.7,-10.3) +2.0 (0.4,3.8)
High 58.0 42.8 452 -152 (-17.4,-12.6) +2.4 (0.3,4.5)
Hispanic males 21.8 11.9 13.3 -9.9 (-13.4,-6.3) +1.4 (-0.9, 3.6)
Low 11.3 6.5 75 -4.8 (-8.9,-07) +1.0 (-0.8,2.5)
Moderate 16.8 13.3 16.8 -35 (-94,2.3) +3.5 (0.5,6.5)
High 32.8 18.4 19.9 -14.4 (-22.6,-6.3) +1.5 (-1.8,4.8)
Hispanic females 18.8 10.1 11.3 -8.7 (-11.9,-55) +1.2 (-0.8,3.2)
Low 12.3 5.2 5.4 ~7.1 (-10.6,-3.5) +0.2 (-1.1,1.4)
Moderate 20.1 121 13.9 -8.0 (-13.2,-2.8) +1.8 (~1.0,4.6)
High 42.3 19.7 19.3 -22.6 (-30.1,-15.3) 0.4 (-39,3.2)
Note. Changes are expressed in percentage points. Cl = confidence interval.

among low- and moderate-risk Hispanic
females and a leveling out of smoking among
African American females (Table 2). In the
total population of high school seniors,
increases have been approximately propor-
tionate to the prevalence of smoking within
risk groups. As a result, in 1995, low-, mod-
erate-, and high-risk youth were all smoking
at rates not seen since the early 1980s.

Discussion

More than half of all high school seniors
and 80% of all daily smokers in the popula-
tion studied reported 2 or more important
risk factors for daily cigarette use. This
means that most young people have multiple
nisk factors, each of which increases the like-
lihood of smoking. In realizing this we move
beyond the simple, though true, statement
that afl young people are at risk for smoking
and the plausible, but probably false, notion
that the practice of smoking has become con-
tentrated in a small refractory group of ado-
lescents.!*** Indeed, other work from the
Monitoring the Future Project has shown a
rurrowing of socioeconomic status-related
Hifferences in youth smoking during the
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period under discussion here.* The present
findings are also consistent with previous
work demonstrating that lifestyle factors do
not account for trends in marijuana or
cocaine use among high school seniors.***’

When we look across risk groups over
time, it is clear that both the need for change
and change itself are concentrated at the
higher end of the risk spectrum. While high-
risk students have continued to smoke at
unacceptably high rates, they also have con-
tributed to much of the overall change in ciga-
rette use in the past 20 years. As a group and
over time, high-risk youth have not proven
especially resistant to change. An appreciation
of the relationship between the distribution of
lifestyle risk factors and the recent rise in cig-
arette use is essential as we design and imple-
ment smoking prevention programs for our
nation’s next generation. Anti-smoking efforts
must have a broad appeal to reach all young
people, especially those with multiple
lifestyle risk factors at the middle and higher
end of the risk spectrum.

The larger declines in cigarette use dur-
ing the late 1970s and 1980s among Hispanic
and African American young people have
become the focus of increasing attention.
Possible behavioral, sociodemographic, and

attitudinal explanations for ethnic group dif-
ferences in cigarette use have recently been
extensively reviewed.” Consistent with the
decreased prevalence of smoking, African
American high school seniors have become
increasingly likely to hold negative views
about smoking and smokers (e.g., to
acknowledge the health risks of smoking, to
prefer to date nonsmokers, to view smoking
as a dirty habit)."*** Some studies suggest
that ethnic group differences in the predictors
of cigarette use (e.g., peer smoking) and/or
the perceived benefits of smoking (e.g.,
weight control) may underlie these
changes.****"* More recent findings also
suggest that, in comparison with White fami-
lies, African American and Hispanic parents
may be more likely to express clear anti-
smoking messages and that adolescent smok-
ing may be perceived as less consistent with
family values.*

Previous analyses of data from the Mon-
itoring the Future Project and other surveys
have demonstrated that sociodemographic
and lifestyle variables do not account for dif-
ferences between ethnic groups in cigarette
use. ¥4 The present study lends further
support to that position. While ethnic differ-
ences in the distribution of risk factors do
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exist, these differences have remained stable
during the time in which large differences
developed in the prevalence of smoking. The
lack of change in the underlying risk group
distribution among minority youth raises the
possibility that the impressive declines of the
1970s and 1980s may be followed by a
period of equally dramatic increases. Evi-
dence of a recent sharp rise in smoking
among African American youth raises serious
concerns}};gt such a period may now be

Unfortunately, in the first half of the
1990s, substantial increases in smoking
among high school seniors occurred in all
risk groups, especially among Whites. The
particular vulnerability of White students
(especially high-risk White females, who
have consistently had the highest rates of
smoking of any group) to the lure of ciga-
rettes has yet to be fully explained. The fact
that the recent increase in cigarette smoking
occurred in nearly all demographic sub-
groups suggests that there are broad cultural
forces at work.®

One such force is price. In 1993, many
tobacco companies reduced the price of their
major cigarette brands.* Previous studies,
especially those showing a strong relation-
ship between increased cigarette taxation and
reductions in youth smoking in Canada, have
demonstrated that cigarette use by young
people is especially responsive to price fluc-
tuations.'***5 Therefore, these 1993 price
reductions may have stimulated an increase
in smoking among children and adolescents.
Similarly, substantial price increases (through
taxation or other means) will likely prove to
be a powerful tool in discouraging cigarette
use among young people.”

Another factor predisposing young peo-
ple to smoke may be the increased portrayal
of cigarette smoking in a favorable light in
television and movies.**** In addition, sub-
stantial evidence suggests that the advertising
and promotional efforts of the tobacco indus-
try reach into the lives of children and adoles-
cents.””*** An association between aware-
ness of and involvement with tobacco
promotions and increased susceptibility to
tobacco use has recently been documented.*
The ways in which price, media portrayals,
and tobacco advertising and promotion inter-
act with sex, ethnicity, and lifestyle character-
istics to influence smoking by young people
require further study.

There are several possible limitations to
the present study. First, we relied on self-
reports of smoking. The differences we
observed, particularly among demographic
subgroups, could reflect differences in
reporting. However, previous analyses of
Monitoring the Future data have demon-
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strated a great deal of consistency between
self-reported drug use and many related vari-
ables (such as respondent’s perceived risk and
attitudes toward, access to, and peers’ atti-
tudes toward the use of drugs), indicating
strong construct validity.*'* The validity of
self-reports of cigarette use, particularly with
respect to ethnic-group differences in smok-
ing, recently received strong support in a
well-designed study comparing self-reports
with the results of exhaled carbon monoxide
testing.®' In addition, other national studies
have resulted in findings similar to ours with
regard to trends in youth smoking overall and
by subgroup.’3!* 1*

Because our sample was limited to high
school seniors, this study does not address
smoking in a particularly high-risk group,
youth who drop out before finishing high
school. The prevalence of smoking would
surely be somewhat higher if these young
people were included in the survey.*'*%
However, it is important to point out that
because the dropout rate has remained very
stable over the life of the Monitoring the
Future Study, selection bias resulting from
exclusion of dropouts is not likely to have
had a major impact on the trends in cigarette
use among high school seniors.*

Finally, the present analysis focused on
the who, what, and when of smoking, rather
than the why. Further analyses of Monitor-
ing the Future data are being conducted to
examine how beliefs about the dangers of
cigarette use, perceptions of the social
image of smokers, and family and personal
factors such as degree of parental supervi-
sion, life satisfaction, risk-taking tenden-
cies, and plans for the future may underlie
changes in cigarette use across risk groups
over time.

This study provides important informa-
tion for use in the effort to reduce smoking
among this nation’s young people. Those at
the high end of the risk spectrum have not
proven resistant to the forces of change;
indeed, they have in the past exhibited the
greatest change. Furthermore, this has been
true in all 3 of the largest ethnic groups in the
country. These encouraging findings show
that change is possible, even among young
people at the highest risk for smoking. [
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