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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 198 I and 1990, and 59% dur- 
ing the 199Os), 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.4 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. 

[area under receiver operating characteristic, 
ROC, curve], full l5-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). 

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).3’ 

Measure qf 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.‘4 Therefore, we focused on high 
school seniors who smoke I or more ciga- 
rettes per day. 

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. 

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.32 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).33 The confidence intervals (CIs) for 
differences between model predictions of the 
prevalence of daily smoking (for risk groups 
over time) were determined by a bootstrap 
method (I 00 replications with sampling and 
replacement done at the school level to 
account for cluster effects).34 

Results 

Risk Group Distribution 
Trend Estimation 

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.4,‘7,‘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 
modeL2’ social learning theory,22 control the- 
ory,2’ 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).‘4~‘7~‘x~2’~2y 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 

Real and important changes in cigarette 
use do occur from year to year.4.6 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.4.6 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 22 1; African American, n = 4 1 005; 
and Hispanic [combined Mexican American, 
Puerto Rican, and other Latin American], 
n= 18457). 

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 

Previous Monitoring the Future studies 
have demonstrated complex relationships 
between sex, ethnicity, and lifestyle 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, 

The estimated prevalence of daily ciga- 
rette use among all high school seniors 
declined from 28.9% (95% CI = 27.6%, 
30.1%) in 1976 to 18.5% (95% CI = 17.9%, 
19.1%) in 1985 (Figure I). This decline of 
approximately IO 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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TABLE l--Risk Group Distribution of US High School Seniors Surveyed in the 
Monitoring the Future Project, 1976,1985, and 1995 

Demographic Subgroup 
and Risk Group 1976 1985 1995 

95% Confidence Interval 
for 1995 Percentage 

13755 14198 13829 
46 45 44.7 
29 31 32.2 
25 24 23.1 

(43.2, 46.2) 
(31.2, 33.2) 
(21.7, 24.5) 

Total sample 
No.* 
LOW, % 
Moderate, % 
High, % 

African American males 
No. 
LOW, % 
Moderate, % 
High, % 

African American females 
No. 
Low, % 
Moderate, % 
High, % 

White males 
No. 
Low, % ’ 
Moderate, % 
High, % 

White females 
No. 
Low, % 
Moderate, % 
High, % 

Hispanic males 
No. 
Low, % 
Moderate, % 
High, % 

Hispanic females 
No. 
Low, % 
Moderate, % 
High, % 

494 757 618 
37 40 40.1 
36 32 32.5 
27 28 27.4 

773 964 796 
67 59 60.0 
23 28 25.1 
11 13 14.9 

5565 5121 4 574 
40 39 38.6 
30 32 34.4 
30 29 27.1 

5428 5674 5059 
52 51 48.8 
29 30 32.2 
20 19 19.1 

242 234 523 
40 39 35.6 
25 30 34.2 
35 30 30.2 

247 

z4’ 
19 

322 574 
51 50.3 
28 29.2 
21 20.5 

(35.4, 44.8) 
(28.5,36.4) 
(23.0, 31.8) 

(55.0, 65.2) 
(22.3, 27.9) 
(11.4, 18.3) 

(36.4, 40.8) 
(32.7, 36.0) 
(24.8,29.3) 

(46.6, 51 .O) 
(30.6, 33.7) 
(17.3, 20.8) 

(31.3, 39.9) 
(29.8,38.6) 
(24.9, 35.4) 

(44.4, 56.2) 
(23.8,34.5) 
(16.7, 24.3) 

‘Includes students not categorized as African American, White, or Hispanic. 

High-Risk Youth and Cigarette Use 

number of seniors smoking daiiy persisted 
until cigarette use began to rise in the early 
1990s. Large and important differences exist in 
cigarette use among the risk groups. In 1995, 
10% (95% CI = 9.0%, 10.9%) of low-risk stu- 
dents, 23% (95% CI = 21.4%, 24.5%) of mod- 
erate-risk students, and 37% (95% CI = 35.3%, 
39.6%) of high-risk students smoked daily. 

Since 1976 the prevalence of smoking 
among high-risk students has been subject 
to considerably greater change than that of 
low-risk students. The greatest absolute 
declines occurred in the group of students at 
high risk (Figure I). From 1976 to 1990, 
high-risk seniors experienced a 17 percent- 
age point (95% CI = 14.7, 19.3) decline, 
compared with a 6 percentage point (95% 
CI = 4.8, 7.2) decline among low-risk 
seniors during the same period (Table 2). 
This general pattern is true regardless of sex 
or ethnic@. Indeed, among both male and 
female African Americans and Hispanics, 
dramatic declines in cigarette use among the 
high-risk students resulted in a substantial 
narrowing of the absolute differences 
between the 3 risk groups during the 1970s 
and 1980s (Figure 2). Among all seniors, the 
proportionate declines were similar for low- 
risk (Al%), moderate-risk (-42%), and 
high-risk groups (-34%), with the result that 
the absolute percentage point decline is by 
far the largest for the high-risk group. 

Unfortunately, the declines in smok- 
ing seen in the 1970s and 1980s are being 
followed by an increase in the 1990s. 
Absolute changes have again been greater 
among high-risk students, For example, 
among high-risk White males the absolute 

Overall By Risk Group 

“1 0 Raw Percentage 

50 
i 

- Estimated Trend 
“1 0 Raw Percentage 

- Estimated Trend 

0-l . . _ _ 01 . , , , , , , . . , , , . . , , , , ( 
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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 l-Trends in daily cigarette use among US high school seniors, 19761995. 
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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 < ,055) for all models. Significant (P c .05) interactions included in final models (see text) were as follows: 

;;ri;n American 

Hispanic 

Time polynomial Sax X Risk 

ti, t2, t3 Yes 
t1, t2 Yes 
t1, t2 Yes 

Interactions 

Sex x Time 

Sex x (tl , t2) 
Sex x (tl, t2) 
Sex x (tl) 

Risk x Time 

Risk x (tl) 
Risk x (tl) 

FIGURE P-Risk group trends in daily cigarette use among US high school seniors, 1976-1995, 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% CI = 2.7, 5.0) for 
White males in the low-risk group (Table 2). 

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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High-Risk Youth and Cigarette Use 

TABLE P-Changes in the Estimated Prevalence of Cigarette Use Among US High School Seniors, by Risk Group, 1976-1990 
vs 1990-l 995 

Demographic Subgroup 
and Risk Group 

Est. Prevalence (%) ~~-.. .__...__.~~ 
1976 1990 1995 

Total sample 
Low 
Moderate 
High 

African American males 
Low 
Moderate 
High 

African American females 
Low 
Moderate 
High 

Whtte males 
Low 
Moderate 
High 

White females 
Low 
Moderate 
High 

Hispanic males 
Low 
Moderate 
High 

Hispanic females 
Low 
Moderate 
High 

28.9 17.9 20.5 -11 .O (-12.6, -9.3) 
14.8 8.8 9.9 -6.0 (-7.2, -4.8) 
33.0 19.7 22.9 -13.3 (-15.0, -11.6) 
49.9 32.9 37.4 -17.0 (-19.3, -14.7) 

25.1 6.0 8.0 -19.1 (-23.1, -15.0) 
16.7 3.7 4.9 -13.0 (-15.7, -10.4) 
27.5 6.7 8.8 -20.8 (-25.0, -16.6) 
33.9 8.9 11.6 -25.0 (-29.6, -20.4) 

23.7 4.3 3.2 -19.4 (-23.4, -15.3) 
17.4 2.7 2.1 -14.7 (-18.0, -11.5) 
30.5 5.5 4.2 -25.0 (-29.4, -20.5) 
43.0 9.1 7.0 -33.9 (-39.2, -28.6) 

27.0 18.9 25.0 -8.1 (-10.0, -6.2) 
12.7 8.8 12.6 -3.9 (-5.3, -2.5) 
27.9 18.8 25.1 -9.1 (-11.2, -6.9) 
45.3 32.8 41.2 -12.5 (-15.5, -9.6) 

30.8 21.6 23.5 -9.2 (-11 .o, -7.4) 
16.4 10.8 12.2 -5.6 (-7.1, -4.2) 
37.9 25.4 27.4 -12.5 (-14.7, -10.3) 
58.0 42.8 45.2 -15.2 (-17.4, -12.6) 

21.8 11.9 13.3 -9.9 (-13.4, -6.3) 
11.3 6.5 7.5 -4.8 (-8.9, -0.7) 
16.8 13.3 16.8 -3.5 (-9.4, 2.3) 
32.8 18.4 19.9 -14.4 (-22.6, -6.3) 

18.8 10.1 11.3 -8.7 (-11.9, -5.5) 
12.3 5.2 5.4 -7.1 (-10.6, -3.5) 
20.1 12.1 13.9 -8.0 (-13.2, -2.8) 
42.3 19.7 19.3 -22.6 (-30.1, -15.3) 

1976-l 990 ~ ,. ~~ ~~~~- 
Change (95% Cl) 

1990-1995 

Change (95% Cl) 

+2.6 (1.5,3.7) 
+l.l (0.4, 1.8) 
+3.2 (2.0,4.5) 
+4.5 (2.2,6.5) 

+2.0 (-0.3.4.1) 
+1.2 (-0.3.2.7) 
+2.1 (-0.4,4.7) 
+2.7 (-0.5.5.9) 

-1 .l (-2.3,0.1) 
-0.6 (-1.5.0.3) 
-1.3 (-3.1.0.5) 
-2.1 (-5.1.0.9) 

+6.1 (4.8, 7.3) 
+3.8 (2.9, 4.7) 
+6.3 (4.9, 7.6) 
+8.4 (6.6, 10.1) 

+1.9 (0.6, 3.1) 
+1.4 (0.5.2.4) 
+2.0 (0.4,3.6) 
+2.4 (0.3,4.5) 

+1.4 (-0.9, 3.6) 
+l .O (-0.6,2.5) 
+3.5 (0.5, 6.5) 
+1.5 (-1.8.4.8) 

+1.2 (-0.8, 3.2) 
+0.2 (-1 .l. 1.4) 
+1.8 (-1 .O, 4.6) 
-0.4 (-3.9, 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 
ri\k factors, each of which increases the like- 
lihood of smoking. In realizing this we move 
beyond the simple, though true, statement 
that all young people are at risk for smoking 
and the plausible, but probably false, notion 
that the practice of smoking has become con- 
:entrated in a small refractory group of ado- 
lcscents. ‘LX Indeed other work from the 
jlonitoring the Future Project has shown a 
larrowing of socioeconomic status-related 
iifferences in youth smoking during the 

period under discussion here.4 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).14,‘” 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.30~3y~43 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.14 

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. “.“,” 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 that such a period may now be 
occurring.J7~48 
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