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Background. This paper presents the student outcomes of
a large-scale, social-influences-based, school and media-
based tobacco use prevention and cessation project in South-
ern California.

Methods. The study provided an experimental comparison
of classroom delivery with television delivery and the com-
bination of the two in a 2 X 2 plus 1 design. Schools were
randomly assigned to conditions. Control groups included
“treatment as usual” and an “attention control” with the
same outcome expectancies as the treatment conditions.
Students were surveyed twice in grade 7 and once in each of
grades 8 and 9. The interventions occurred during grade 7.

Results. We observed significant effects on mediating vari-
ables such as knowledge, prevalence estimates, and coping
effort. The knowledge and prevalence estimates effects de-
cayed partially but remained significant up to a 2-year fol-
low-up. The coping effort effect did not persist at follow-ups.
There were significant main effects of both classroom train-
ing and TV programming on knowledge and prevalence es-
timates and significant interactions of classroom and TV
programming on knowledge (negative), disapproval of pa-
rental smoking, and coping effort. There were no consistent
program effects on refusal/self-efficacy, smoking intentions,
or behavior.

Conclusions. Previous reports demonstrated successful
development and pilot testing of program components and
measures and high acceptance of the program by students
and parents. The lack of behavioral effects may have been
the result of imperfect program implementation or low base
rates of intentions and behavior. © 1995 Academic Press, Inc.
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INTRODUCTION

Smoking remains the leading preventable cause of
mortality and morbidity in the United States (1).
Though the number of adolescents who experiment
with tobacco and go on to regular use declined in the
early eighties, experimentation has not decreased in
recent years. Thus, preventing the onset of tobacco use
among adolescents remains a major public health ob-
jective. The purpose of this paper is to report the re-
sults of a large-scale smoking prevention and cessation
trial, the Television, School, and Family Project
(TVSFP), on student smoking and mediating vari-
ables.

School-based social influences programs have been
effective in delaying the onset of smoking in adoles-
cents, at least for 1 or 2 years (2—4). However, the few
studies that have reported long-term results have been
less encouraging (5,6). Mass media may be an effective
means to alter smoking behavior, especially when com-
bined with printed materials and interpersonal com-
munication opportunities (7,8). There are many ways
school- and media-based interventions can comple-
ment and enhance the effectiveness of each other (9).
Worden ez al. (10) and Flynn et al. (11) tested the effects
of mass media (television and radio) messages that
complemented a school-based social influences curric-
ulum and found that they improved program effects.
Flay et al. (12) reported less encouraging results from
the only previous study to investigate the effectiveness
of combined school- and media-based programming for
both prevention of student smoking and smoking ces-
sation by parents, but methodological weaknesses lim-
ited interpretation of results.

We designed the TVSFP study to test the indepen-
dent and combined effects of a classroom curriculum
and television programming for social resistance skills
training, smoking prevention, and smoking cessation
(13). The TVSFP program encouraged discussion (a)
among students in the classroom, (b) between students
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and parents for both prevention and cessation in the
home through a media component, and (c) among
adults in the home and workplace for cessation.

Treatment effects observed in many previous studies
may have been attention or Hawthorne effects (2). Only
a few previous smoking prevention studies (14,15)
have included attention-control groups. For these stud-
ies, we still do not know whether attention control and
experimental groups responded to their programs with
equal expectations of program success. Thus, differen-
tial attention by the treatment and attention control
group remains a threat to the interpretation of results
from these studies. This study improves on previous
research by including an attention control group with
outcome expectancies that were equivalent to the
treatment conditions (16), but which was not expected
to change smoking behavior (17). It was thought that a
health-information-based program would increase stu-
dents’ tobacco and health knowledge without increas-
ing their social-resistance skills or subsequently de-
creasing their smoking, thus providing an effective
control for expectancy effects. The study also included a
“treatment as usual” control condition.

Both current theory and the results of previous pre-
vention interventions guided development of the
TVSFP curriculum (13), which contains seven key el-
ements: (a) correction of norms (particularly misper-
ceptions of the prevalence of tobacco use among ado-
lescents and in the general population); (b) awareness
of peer influences to smoke; (c) development of peer
resistance skills; (d) awareness of family influences to
use tobacco; (e) development of media influence resis-
tance skills; (f) instruction on the social and physiolog-
ical consequences of smoking; and (g) development of
decision-making skills. We devoted significant effort to
formative evaluation of the television segments and
pilot-testing of program components and measures
(16,18,19), the integrity of program delivery (20), and
program acceptability (21). The current paper reports
on TVSFP program effects on youth smoking outcomes
and hypothesized mediators at the immediate post-test
and 1- and 2-year follow-ups.

METHODS

Subjects

The initial study sample consisted of students in sev-
enth grade in 340 classrooms within 35 Los Angeles
and 12 San Diego schools within six different school
districts in January 1986. The project pretested 7,351
students and 6,695 (91%) indicated their gender, race,
and smoking status. Students present at the pretest
later completed an immediate postintervention ques-
tionnaire (April 1986), a 1-year follow-up question-
naire (April 1987), and a 2-year follow-up (April 1988).
The pretested students were 49.1% male and 50.9%
female. They were 35.5% Hispanic, 33.3% White,
13.9% African—American, and 17.3% Other. By the
2-year follow-up, 3,155 (47%) of the original sample
was present. At that time, 47.6% were male, 36.1%
were Hispanic, 34.8% were White, 10.3% were Afri-
can-American and 18.6% were Other. Greater attri-
tion was observed in Los Angeles than San Diego, and
African—Americans and students with lower school
grades were more likely to drop out. Differential attri-
tion by experimental/control conditions did not occur.

Procedure

Figure 1 summarizes the theoretical study design.
The central study design investigates the relative ef-
fectiveness of (a) a social-resistance classroom curric-
ulum, (b) a media (television) intervention, (¢) a
health-information-based attention-control curricu-
lum, (d) a social-resistance classroom curriculum com-
bined with a mass-media intervention, and (e) a no-
treatment control group. The three study factors are
classroom curriculum, media intervention, and site
(San Diego or Los Angeles). No schools in the San Di-
ego area received the televised intervention. One pur-
pose of the San Diego site was to eliminate possible
contamination of the controls by inadvertent exposure
to the televised intervention.

Assignment to conditions. Within each of two coun-
ties (Los Angeles and San Diego) we assigned entire

SITE: LOS ANGELES* SAN DIEGO®
TELEVISION:
Television No Television No Television
CLASSROOM:
Social Resistance
Classroom SR+ TV SR-Only (LA) SR-Only (SD)
curriculum
No classroom Attention No- No-Treatment
curriculum TV-Only Controt Treatment Control (SD)
Placebo Control (LA)

* Seven schools per condition.
® Six schools per condition.

FIG. 1.

Television, School, and Family Project research design.
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schools to conditions (22) using a randomized multiat-
tribute blocking approach developed by Graham et al.
(23). At the pretest, there were no significant differ-
ences in smoking rates across any of the seven condi-
tions; 40.4% stated that they had tried a cigarette at
least once and 4.5% stated that they had smoked at
least once in the past week. More males (43%) than
females (38%) had smoked cigarettes. Rates of experi-
mentation with cigarettes also varied by ethnicity (24):
33% for African—Americans, 38% for Others, and 45%
for Whites and Hispanics. At the 2-year follow-up,
58.3% had smoked at least once in their lifetime, an
increase of 18% from pretest, and 10.8% had smoked in
the past week, an increase of 6.3% from pretest.

Questionnaire administration. Trained data collec-
tors provided standard instructions and administered
the questionnaires to entire classrooms. Expired air
samples were collected under bogus pipeline conditions
to increase the validity of self-reports of cigarette use
(2).

Measures

The project included measures of the variables in
Fig. 2. We derived many of the items and scales from
Project SMART measures (25,26), and they are of
known and acceptable reliability (27). Several addi-
tional items were developed to tap specific material
provided in the curriculum and constructs such as ex-
pectancies and coping effort (28). Below, we present the
major immediate outcome variables, most of which we
assume mediate program effects on behavior (29). Pe-
traitis (18) lists the individual questionnaire items
used to assess each construct. We report internal con-
sistency and test-retest (waves B to C and waves C to
D) stabilities where appropriate. The length of time
between measures and the circumstances of an inter-
vention may account for relatively low stability values.

Tobacco and health knowledge. We used seven
questionnaire items to assess student tobacco and
health knowledge. Although some tobacco and health
information was presented in the treatment condi-
tions, these items sampled the broader set of material
that was presented in the health-information-based
classroom curriculum. A student’s score on the tobacco
and health knowledge scale is the number of items the
student answered correctly. Test-retest stability was
0.30 between waves B and C and 0.37 between waves C
and D.

Social influences/resistance skills knowledge. Eight
questionnaire items assessed student’s knowledge of
the social resistance curriculum. These items sampled
the material presented in the social-resistance-based
classroom curriculum. We expected that a social-
influences- and resistance-skills-based prevention pro-
gram would (a) correct perceptions of prevalence of to-
bacco use among adolescents in the general population,
(b) increase awareness of peer, adult, and media influ-
ences to smoke; and (c) teach effective resistance skills
against peer and media influences (2,13). As with the
health knowledge items, a student’s social resistance
knowledge scale was the number of items the student
answered correctly. Test-retest stability was 0.26 be-
tween waves B and C and 0.28 between waves C and D.

Refusal self-efficacy. Two items assessed student’s
confidence in refusing to smoke cigarettes. The refusal
self-efficacy scale score is the sum of the ratings for
these two items (internal consistency = 0.33 at wave
A to 0.46 at wave D; test-retest stability was 0.33
between waves B and C and 0.35 between waves C
and D).

Coping effort. The classroom social resistance cur-
riculum attempted to encourage students to increase
their efforts not to smoke. Lazarus and Folkman (30)
distinguish coping from mere adaptation as a mobili-

Mediators:

Outcomes:

Information-Based
Classroom Curriculum

Tobacco and health
information

Current Smoking

Social Resistance
Classroom Curiculum ------>

Social influences/
Resistance information

Coping Effort
Refusal Self-Efficacy
Prevalence Estimates

Behavioral Intentions

Cessation

Experimentation

FIG. 2.

Presumed relations between intended mediators of TVSFP program effects.
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zation of effort. The effort a student exerts to resist
smoking cigarettes may be a major determinant of suc-
cess. Three items assessed students’ efforts to resist
trying cigarettes. A student’s coping effort consists of
the sum of the student’s ratings for the three items
(28). This scale had high internal consistency that re-
mained the same across waves (0.934 = 0.002) and
moderate test-retest stability (0.35 between waves B
and C and 0.41 between waves C and D).

Intentions. Ajzen and Fishbein (31) suggest that in-
tentions are the most proximal predictor of actual be-
havior. Two items were summed to assess intentions to
use cigarettes in the future (internal consistency =
0.78 at wave A increasing to 0.85 at wave D; test—
retest stability was 0.48 between waves B and C and
0.50 between waves C and D).

Estimates of the prevalence of student and adult
smoking. Several studies have shown that estimates
of the prevalence of cigarette smoking in adolescents is
predictive of cigarette use (32-36). We asked students
to estimate (a) the number of seventh-grade students
who have ever smoked in their lifetime and (b) the
number of students who smoke weekly. These two
items were used to form a student prevalence estimate
scale (internal consistency = 0.77 at wave A, 0.75 at
wave C, and 0.73 at wave D; test—retest stability was
0.36 to 0.39 for ever smoked estimates and 0.33 to 0.37
for weekly smoking estimates). In addition, a single
question asked students what percentage of adults
smoke regularly (test-retest stability 0.30 to 0.38).

Approval of parental smoking. A single item as-
sessed the extent to which students approved of their
parents’ smoking. We expected that the television pro-
gram would increase students’ disapproval of their par-
ents’ smoking (test—retest stability was 0.31 between
waves B and C and 0.27 between waves C and D).

Outcome Variables

Tobacco use. The ultimate goal of the TVSFP social
resistance curriculum was to decrease smoking rates
among students who were already smoking and to pre-
vent experimentation by students who were not smok-
ing. Six questionnaire items assessed cigarette use in-
cluding (a) three questions regarding lifetime use, (b)
one item regarding use in the past week, and (c) two
items regarding use in the last day. However, base
rates of more than occasional use were very low in the
seventh grade. Therefore, we only compare users with
nonusers for (a) use in past week (test-retest stability
was 0.26 between waves B and C and 0.31 between
waves C and D) and (b) ever used in lifetime (test—
retest stability was 0.71 between waves B and C and
0.72 between waves C and D).

Control Variables

Demographic variables. We examined relations be-
tween treatment conditions after statistically control-
ling for gender, father’s occupational status, and ethnic
status (African-American, Hispanic, White, and
Other).

Intentions to smoke in the future. We expected that
the program would have its largest effects on students
who at pretest were uncertain about their intentions to
use cigarettes. Therefore, we summed the two items
that asked students about their intentions to use cig-
arettes. We grouped students into three groups: (a)
those who stated on both items that they definitely did
not intend to smoke (40.0%), (b) those who indicated
they intended to smoke or didn’t know whether they
would smoke in the future (24.2%), and (c) those who
stated they probably would not smoke (35.3%).

History of smoking. We considered that students
who had smoked at least once in the past might have
reactions to the program different from those of stu-
dents who had never smoked. For this reason, we used
prior history of smoking as a control variable.

Statistical Analysis

Analysis strategy. The general strategy was to test
for any differences across the five conditions in Los An-
geles® and then attempt to replicate our results in San
Diego.” In the presence of a significant condition-
related effect, we made a priori comparisons across
treatment conditions to test specific research hypothe-
ses. In particular, for the Los Angeles data with five
conditions, unless otherwise noted, we performed four
a priori comparisons: (1) attention control placebo vs
no—treatment control; (2) TV vs no TV; (38) SR class-
room curriculum vs no SR; and (4) an interaction be-
tween TV and the classroom curriculum. These a priori
comparisons were only interpreted in the presence of a
significant condition effect which considered all four
comparisons jointly.® For the San Diego data, we sim-

5 An exception was the test for the effects of the attention—placebo
program on tobacco health knowledge. We expected tobacco health
knowledge to improve only in the attention—placebo condition, so we
compared the attention—placebo condition with the other four Los
Angeles conditions combined.

7 The design of the study was an incomplete three factor design.
That is, some cells for the three factors (Site, Los Angeles versus San
Diego; treatment, control, attention control, social resistance curric-
ulum, Television curriculum) are missing. When treatment factor
combinations are completely missing, as in this design, the test sta-
tistics for factorial effects from statistical computer package routines
may be biased (37).

8 If the first comparison (attention vs no-treatment control) was
ever statistically significant, we would then have assessed compar-
isons (2)—(4) by performing two sets of post hoc tests (three tests in
each): the first treating the attention control group as the sole control
group, the second treating the no-treatment group as the sole control
group. This situation never occurred.
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ply compared the two conditions (treatment and con-
trol). Finally, we addressed several additional statisti-
cal problems: (a) differential effectiveness of treatment
for different subpopulations (e.g., smokers versus non-
smokers), (b) random assignment at the school level
when inferences are to be made at the individual level
of change, (c) problems encountered with categorical
and nonnormally distributed data, and (d) redundancy
in information across different groups and (e) adjusting
for experimentwise error rates.

Testing for differential effectiveness of treatments.
Our population was heterogenous in terms of social
and environmental influences for smoking and previ-
ous experience. Therefore, we tested for interactions
between our control variables and the assignment to
treatment conditions. Significant interactions would
suggest that treatment conditions had different effects
for different subpopulations. Treatment interactions
were tested for statistical significance by comparing
the model including interactions (interaction model) to
the model excluding them (main effects model) using
the likelihood ratio (LR) test. Results for the interac-
tion model were reported only when the LR test was
significant; otherwise, the reported results were based
on the main effects model.

Inferences of individual change when random as-
signment is at the school level. Units of assignment
and treatment determine the appropriate statistical
model for evaluating an intervention (38-40). The pri-
mary problem with individual level analyses that are
not corrected for school level variation is that standard
errors for the individual level analyses may be atten-
uated, although in a study that was similar to the cur-
rent study, Dwyer et al. (41) found that this was not a
serious problem®. Recently, statistical analysis of mul-
tilevel data (students nested within classrooms nested
within schools) in unbalanced designs (the numbers of
students within classrooms and the numbers of class-
rooms within schools is not constant) has been devel-
oped under a variety of names including random-
effects models (42,43), random-coefficients models (44),
variance component models (45); hierarchical linear
models (46), multilevel models (47), two-stage models
(48), and mixed models (49). For continuous variables,
our method is to model individual outcomes as three-
level data (students within classrooms within schools)
with differences between schools and differences be-
tween classrooms treated as random effects and differ-

9 Intraclass correlations for the data presented here were similar
to those reported by Dwyer et al. (41). Intraschool correlations
ranged between zero and 0.03 (3%) while intraclass correlations
ranged between zero and 0.05 (5%). Both generally decreased across
time and were greater for knowledge scales and coping effort (0-5%)
than for intentions and parental smoking rates (0—4%), prevalence
estimates, refusal self-efficacy, and behaviors (0-2%).

ences between treatments as fixed effects (50). The ad-
vantages of the approach are that the researcher can
enter covariates at the individual student level and
avoid problems of ecological inferences at the group
level when the interest is at the individual level of
analysis. For approximately normally distributed
quasicontinuous variables (information scale, social
resistance scale, and the prevalence estimates scales),
we analyzed the effects of the treatment conditions us-
ing the ML3 (51) multilevel analysis program for un-
balanced data that uses iterative generalized least
squares estimation. To assess the significance of con-
dition-related effects in these analyses, we performed
likelihood-ratio x? tests. The significance of specific
model parameters was determined by comparing the
z-scores associated with each parameter (parameter es-
timate divided by its estimated standard error) to a
standard normal distribution frequency table (52).

We used change scores from the pretest to each of the
post-tests as the dependent variables. Change scores
have the advantage of creating easily interpretable re-
sults and clearly indicating the direction of individual
change (53). By using only two waves of data for each
analysis, we decreased problems associated with miss-
ing data and subject attrition.

Models for categorical and nonnormally distributed
data. Scales for intentions, coping effort, and refusal/
self-efficacy were bimodal, with fewer individuals re-
sponding in the middle categories. The change scores
for these variables were polymodal and not amenable
to analysis as continuous normally distributed out-
comes. Therefore, we divided the sample into three
groups on these variables (change in a positive direc-
tion, change in a negative direction, and no change).
We used recently developed random-effects models for
ordinal outcome data (54,55), with the three-point
change scores as the outcome variable. Since, at
present, this procedure has only been developed for
two-level data (56), our strategy was to fit both the
two-level models of students within schools (treating
schools as a random effect) and students within class-
rooms (treating classrooms as a random effect). For the
reported results involving condition effects, it was al-
ways the case that once the condition-related effects
were included in the model, the program was not able
to estimate a nonzero school variance term for the stu-
dents within schools model. We then based our results
either on the students within classrooms model if the
class variance was estimated as being nonzero, or on
the ordinary student-level analysis if neither two-level
model was able to estimate any residual effect of the
clustering of students (accounting for the school condi-
tion effects).

Redundancy in measures. Qur measures could be
so highly correlated that different measures could es-
sentially account for the same variance in other vari-
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ables. Therefore, we examined correlations between all
of our outcome variables to ensure that each measure
was unique. The r between change in adult and student
prevalence estimates was on the average 0.44 across
all seven treatment conditions. Correlations between
all other scales and outcome measures were less than
0.22 across all conditions. Thus, most of our measures
contain statistically unique variance.

Attrition. In each case, we compare the pretest
means/percentages for subjects with complete data at
two waves (the pretest and one post-test) with the
means/percentages for subjects with data only at pre-
test. We report significant differences when they occur.
Koepke (57) and Dent (58) report more detailed attri-
tion analyses.

RESULTS

Mediating Variables

Tobacco and health knowledge. Table 1 shows the
means and standard deviations for the tobacco and
health knowledge scale across all waves and condi-
tions. In terms of condition-related comparisons, we
contrasted the attention control group to all other
groups for the Los Angeles data. As expected, tobacco
and health knowledge was significantly higher in the
attention control group than that in any of the other
conditions in Los Angeles at the immediate post-test
(N = 2133, x2 = 42.3; df = 1; P < 0.00001), 1-year
follow-up (N = 1765; x? = 25.9; df = 1; P < 0.00001)
and 2-year follow-up (N = 1246; x> = 14.5;df = 1; P
< 0.00014). There was a significant interaction be-
tween smoking history and the attention control group
at the immediate post-test (N = 2115; x> = 7.4; df =
1; P < 0.007), 1-year follow-up (N = 1749; x* = 3.1; df
= 1; P < 0.08) and 2-year follow-up (N = 1236; x% =
6.7; df = 1; P < 0.01), such that students without a
previous history of smoking learned more than stu-
dents with a history of smoking. However, both smok-
ers and nonsmokers in the attention control condition
learned more than students in any of the other condi-
tions.

Unexpectedly, tobacco and health knowledge also in-
creased in the social resistance program in San Diego
at the immediate post-test (N = 1978; x® = 30.5; df =
1; P < 0.00001). However, this effect was not statisti-
cally significant at the 1- and 2-year follow-ups. At the
immediate post-test only, there also was a significant
interaction between treatment condition and gender
(N = 1978; x% = 48.4; df = 1; P < 0.00001), such that

19 The numbers of cases presented in the text are often different
from those shown in the tables. Numbers in the text are the numbers
of cases available for the particular statistical test being reported,
usually only those subjects with data at both of the waves included in
the particular analysis.

TABLE 1
Means and Standard Deviations for Tobacco and Health
Knowledge Scale
Immediate 1-Year 2-Year
Conditions Pretest post-test  follow-up follow-up

Los Angeles
Information-based

control

Mean 212 4.03 3.76 3.97

Standard 1.31 1.72 1.64 1.63

N 613 626 525 425
Control group

Mean 2.09 2.21 2.57 2.76

Standard 1.18 1.32 1.52 1.49

N 512 536 424 311
Social resistance

Mean 2.10 2.79 2.87 3.10

Standard 1.30 1.46 1.52 1.54

N 460 499 421 360
TV

Mean 2.06 2.40 2.58 2.91

Standard 1.26 1.42 1.42 1.45

N 535 530 486 313
TV + social

resistance

Mean 1.94 2.69 2.80 3.07

Standard 1.28 1.31 1.47 1.59

N 457 484 393 245

San Diego

Control group

Mean 2.26 2.57 3.66 3.59

Standard 1.31 1.37 1.54 1.54

N 1,484 1,192 1,149 902
Social resistance

Mean 2.23 3.16 3.40 3.56

Standard 1.26 1.45 1.51 1.58

N 966 713

1,048 854

females gained more knowledge in the treatment
group than males.

Social influences/resistance skills knowledge. Table
2 shows the means and standard deviations for the
social influences/resistance skills knowledge scale
across all waves and conditions.

There were significant differences in the social influ-
ences and resistance skills knowledge scale between
conditions in Los Angeles at the immediate post-test
(N = 2236; x2 = 71.9; df = 4; P < 0.00001), 1-year
follow-up (N = 1848; x* = 32.2; df = 4; P < 0.00001)
and 2-year follow-up (N = 1295; x®> = 19.0; df = 4, P
< 0.0008). At the immediate post-test, the a priori com-
parisons indicated significant positive main effects of
the social resistance (z = 14.04, P < 0.00001) and tele-
vision (z = 2.16, P < 0.031) conditions, as well as a
significant negative interaction between the television
and social resistance conditions (z = —4.05, P <
0.00006). As can be seen from Table 2, the presence of
the negative interaction indicates that the combined
television and social resistance condition did not im-
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TABLE 2

Means and Standard Deviations for Estimates of Social
Resistance Scale

Immediate 1-Year 2-Year
Conditions Pretest post-test  follow-up follow-up
Los Angeles
Information-based
control
Mean 2.77 2.70 2.98 3.14
Standard 1.48 1.47 1.62 1.59
N 636 634 541 429
Control group
Mean 2.68 2.48 2.80 3.05
Standard 1.43 1.47 1.45 1.61
N 526 549 432 319
Social resistance
Mean 2.44 3.94 3.49 3.45
Standard 144 1.85 1.73 1.72
N 484 513 435 363
vV
Mean 2.47 2.54 2.97 3.10
Standard 1.45 1.55 1.57 1.58
N 558 547 490 315
TV + social
resistance
Mean 2.44 3.50 3.29 3.44
Standard 141 1.78 1.64 1.74
N 487 497 398 248
San Diego
Control group
Mean 2.76 2.82 3.33 3.53
Standard 1.49 1.50 1.58 1.60
N 1,514 1,205 1,160 913
Social resistance
Mean 2.58 4.12 3.90 3.87
Standard 141 1.82 1.71 1.71
972 870

N 1,075

718

prove as much, relative to the control conditions, as the
social resistance condition. The significant positive
main effect of the social resistance condition was also
present at both the 1- (z = 6.70, P < 0.00001) and
2-year (z = 4.06, P < 0.00005) follow-ups, while the
negative interaction between the television and social
resistance conditions remained significant only at the
1-year follow-up (z = —2.05, P < .041). Similar to the
results for Los Angeles, there was increased social re-
sistance knowledge in the social resistance condition in
San Diego at the immediate post-test (N = 2032; x? =
37.4;df = 1; P <0.00001), 1-year follow-up (N = 1894;
x? =15.6;df = 1; P < 0.00008) and 2-year follow-up (N
= 1523; x* = 6.7, df = 1; P < 0.01). In Los Angeles,
there was a significant interaction between the televi-
sion condition and history of smoking at the 1-year
follow-up (N = 1831; x2 = 11.4; df = 4; P = 0.025),
such that students who had smoked at least once in
their lifetime learned less in the television condition
than smokers and nonsmokers in the control condi-
tions (z = —2.70, P < 0.007).

Estimates of prevalence of student smoking. Table 3

presents the means and standard deviations for the
estimates of prevalence of student smoking across all
waves and conditions. There were significant differ-
ences in the prevalence estimates between conditions
in Los Angeles at the immediate post-test (N = 2026;
x* = 43.2; df = 4; P < 0.00001) and 2-year follow-up (N
= 1079; x* = 13.2; df = 4; P < 0.0003). The specific
condition comparisons at the immediate post-test re-
vealed lower prevalence estimates for the social resis-
tance (z = —8.83, P < 0.00001) and television (z =
—2.75, P < 0.006) conditions. At the 2-year follow-up,
the main effect of the social resistance condition re-
mained (z = —3.42, P < 0.0007); however, the pres-
ence of a significant interaction between the television
and social resistance conditions (z = 1.99, P < 0.05)
indicated that the lower prevalence estimate of the so-
cial resistance condition was increased in the televi-
sion plus social resistance condition. The prevalence
estimates were lower in the social resistance condition
in San Diego at the immediate post-test (N = 1857; 2
= 29.9; df = 1; P < 0.00001) and 1-year follow-up (N
= 1732; x®> = 4.9;df = 1; P < 0.028).

TABLE 3
Means and Standard Deviations for Estimates of
Prevalence of Student Smoking

1-Year 2-Year

Conditions Immediate
follow-up Pretest post-test follow-up follow-up
Los Angeles
Information-based
control
Mean 16.03 16.54 18.66 19.68
Standard 7.48 7.07 6.65 6.41
N 584 616 499 400
Control group
Mean 16.41 16.12 18.36 20.04
Standard 7.63 7.75 7.19 6.70
N 521 532 391 263
Social resistance
Mean 15.37 11.29 16.92 18.35
Standard 7.61 6.11 6.64 6.96
N 443 504 403 321
TV
Mean 16.42 15.24 17.90 20.30
Standard 7.46 7.58 7.18 6.44
N 497 537 450 287
TV + social
resistance
Mean 17.11 11.96 17.77 19.39
Standard 8.11 6.80 7.10 6.85
N 438 486 381 222
San Diego
Control group
Mean 17.05 17.28 18.60 18.36
Standard 6.79 6.79 6.17 6.04
N 1436 1182 1140 819
Social resistance
Mean 17.16 12.17 17.17 18.01
Standard 7.10 6.34 6.41 6.15
650

N 1034 960

815
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Estimates of prevalence of adult smoking. Table 4
presents the means and standard deviations for the
estimates of prevalence of adult smoking across all
waves and conditions. There were significant differ-
ences in adult prevalence estimates between condi-
tions in Los Angeles at the immediate post-test (N =
2026; x2 = 29.7; df = 4; P < 0.00001), and the specific
condition comparisons revealed lower prevalence esti-
mates for social resistance (z = —6.06, P < 0.00001)
and television (z = —2.56, P < 0.011) conditions. Sim-
ilarly, the estimates were lower in the social resistance
condition in San Diego at the immediate post-test (N =
1861; x2 =36.2; df = 1; P < 0.00001), 1-year follow-up
(N = 1746; x* = 18.1; df = 1; P < 0.00002), but only
marginally significant at the 2-year follow-up (N =
1310; x2 = 2.93; df = 1; P < 0.09).

Refusal/self-efficacy. Table 5 presents the means
and standard deviations for the estimates of the refusal
self-efficacy scale across all waves and conditions. In
Los Angeles, there were no significant condition-
related effects at any of the waves. In San Diego, re-

TABLE 4

Means and Standard Deviations for Adult Smoking
Prevalence Estimates

Immediate 1-Year

2-Year
Conditions Pretest post-test  follow-up follow-up
Los Angeles
Information-based
control
Mean 6.71 6.66 6.81 6.88
Standard 3.03 2.89 2.67 2.56
N 576 604 489 392
Control group
Mean 6.68 6.29 6.63 7.20
Standard 3.24 3.16 2.97 2.58
N 507 530 386 259
Social resistance
Mean 6.51 4.20 6.41 6.59
Standard 3.24 2.69 2.61 2.67
N 434 493 398 315
TV
Mean 6.59 5.92 6.77 7.21
Standard 3.12 3.07 2.89 2.53
N 485 528 447 283
TV + social
resistance
Mean 7.00 5.14 6.72 6.98
Standard 3.21 2.87 2.76 2.78
N 427 474 374 216
San Diego
Control group
Mean 6.70 6.75 6.78 6.61
Standard 2.73 2.60 2.43 2.45
N 1414 1165 1134 809
Social resistance
Mean 6.93 4.99 6.26 6.38
Standard 2.83 2.46 2.54 2.56
N 1016 954 644

806

TABLE 5

Means and Standard Deviations for
Refusal/Self-Efficacy Scale

1-Year

2-Year

Immediate
Conditions Pretest post-test follow-up follow-up
Los Angeles
Information-based
control
Mean 6.80 6.65 7.21 7.83
Standard 1.98 2.08 1.97 1.64
N 816 727 631 472
Control group
Mean 6.65 6.68 7.12 7.47
Standard 2.23 2.19 2.04 1.91
N 753 638 514 356
Social resistance
Mean 6.83 6.57 6.99 7.70
Standard 2.08 2.08 2.08 1.71
N 711 634 506 409
TV
Mean 6.68 6.53 7.07 7.68
Standard 2.16 2.22 2.02 1.84
N 774 637 548 352
TV + social
resistance
Mean 7.00 6.43 7.07 7.65
Standard 2.14 2.22 2.05 1.71
N 680 593 467 294
San Diego
Control group
Mean 6.89 7.00 7.40 7.80
Standard 1.98 1.97 1.81 1.64
N 1633 1247 1231 1038
Social resistance
Mean 6.66 6.45 7.10 7.53
Standard 2.04 2.03 1.91 1.88
805

N 1224 1012

fusal/self-efficacy was unexpectedly improved in the
control condition, relative to the social resistance con-
dition, at the immediate post-test (N = 2245; x> = 8.6;
df = 1; P < 0.004), but not at subsequent waves.

Coping effort. Figure 3a presents the results for the
coping effort scale. For Los Angeles, while there was a
marginally significant overall condition effect at the
immediate post-test N = 3165; x2 = 8.2;df = 4, P <
0.085) and the 1-year follow-up N = 2591; x* = 6.9; df
= 4; P < 0.14), the specific condition comparisons in-
dicated a consistent significant interaction between
the television and social resistance conditions at both
immediate post-test (z = —2.61, P < 0.009) and the
1-year follow-up (z = —2.35, P < 0.019). This interac-
tion was a result of improved coping in the television
condition but not in the television plus social resis-
tance condition. In San Diego, there were no significant
condition-related effects at any of the waves.

Disapproval of parental smoking. Figure 3b pre-
sents the results for disapproval of parental smoking.
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FIG. 3. Changes in categorical variables from pretest to immediate post-test by treatment condition. (a) Coping effort; (b) disapproval of
parental smoking; (c) intentions to smoke; (d) current smoking behavior.

For Los Angeles, while there was a marginally signif-
icant overall condition effect at the immediate post-test
(N = 3815; x2 = 8.9; df = 4; P < 0.064), the specific
condition comparisons indicated a significant interac-

tion between the television and social resistance con-
ditions at the immediate post-test (z = —2.10, P <
0.036). As Figure 3b indicates, this interaction was a
result of greater improvement in the television plus
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social resistance condition. In San Diego there was
more positive change in the social resistance condition
(N = 2875; x* = 9.0;df = 1; P < 0.003).

Outcomes

Intentions. Figure 3c presents the results for the
intentions scale. There were no significant condition-
related differences at any wave in Los Angeles or San
Diego.

Current smoking and cessation. Figure 3d presents
the results for current smoking and cessation. We used
logistic regression to predict current smoking immedi-
ate post-test. For these analyses, only current smoking
at the pretest and strong intentions to smoke in the
future were predictors of current smoking at the post-
test. No treatments were significant predictors of
smoking at any of the post-tests at any waves for cur-
rent smoking in Los Angeles or San Diego. There were
no interactions between treatment conditions and ei-
ther prior smoking or intentions, suggesting that the
treatment was not more or less effective for different
subgroups.

Attrition Analysis

There were no substantial pretest differences be-
tween the sample with complete data at each pair of
waves (pretest with each subsequent wave, respec-
tively) and the sample of subjects with data only at the
pretest on the prevalence, adult prevalence, refusal
skills, social resistance knowledge, and information-
based knowledge scales. The greatest mean differences
amounted to less than 0.17 on the information-based
knowledge scale, 0.38 on the social resistance knowl-
edge scale, 0.08 on refusal skills, 0.22 on adult preva-
lence, and 0.73 on student prevalence. For the categor-
ical mediator variables, we considered attrition pat-
terns on the immediate post-test since the main
statistically significant findings were observed at this
timepoint. Attrition rates were never greater than
11%. In addition, the pretest differences between the
students with pretest data only and both pretest and
post-test data were small (mean pretest differences of
less than half a point for all variables).

DISCUSSION

We were successful in pilot-testing the program com-
ponents (19), executing the design (22), and developing
reliable measures (18). Unfortunately, the television
programming was poorly executed (13) and there was
significant variability in the integrity of classroom pro-
gram delivery (20). Despite these partial failures, we
found strong program acceptance by students, parents,
and teachers (21). In addition, we found strong effects

on important mediating variables {(consequences and
social resistance knowledge, prevalence estimates, and
coping effort). The knowledge and prevalence esti-
mates effects decayed partially but remained statisti-
cally significant up to the 2-year follow-up. The coping
effort effects did not persist at follow-ups. There were
no significant effects for smoking intentions or behav-
ior, while for refusal skills/self-efficacy, the only signif-
icant result was in the opposite direction, though this
was observed only at the post-test and only in the San
Diego sample.

The decay of effects over time is not unusual, but it
deserves further comment. It was cognitive effects
(knowledge and prevalence estimates) that persisted
partially for up to 2 years. Skills-related effects (coping
effort) were smaller and decayed more quickly. We did
not observe significant behavior-related effects, but if
we had, they probably would have decayed most
quickly. In general, it seems that those effects most
related to behavior are most difficult both to obtain and
to maintain, while those effects most distal from behav-
ior are the easiest to obtain and to maintain for longer
periods. Nonetheless, all effects appear to decay over
time if not reviewed, reinforced, or used. Thus, truly
effective preventive interventions will need to include
a long-term commitment to repetition, reinforcement,
and practice.

The lack of effects on intentions and behavior in this
study might be due to the poor execution of the televi-
sion programming or the variability in classroom cur-
riculum delivery. However, the strong and fairly per-
sistent effects on mediating variables suggest that we
should also look for other reasons for the lack of be-
havioral effects. One possibility is the low rates of adop-
tion of smoking in the control groups. For example,
although over 40% of students had tried smoking by
grade 7, only about 4.5, 9 and 10.8% reported smoking
during the previous week in grades 7, 8, and 9, respec-
tively. In addition, at pretest, over two-thirds of the
students reported that they would not smoke in the
future (45% definitely never and 21% probably would
not). These rates (initial intentions and subsequent be-
havior) are more conservative than those reported in
most previous studies. The resulting “floor effects”
minimize the chances of finding program effects on in-
tentions and behavior. These intentions and behavior
data might also suggest that interventions designed to
prevent substantial use either (a) are no longer neces-
sary or (b) must continue until later grades. However,
it is also possible that high subject attrition among
those youth at higher risk may have attenuated any
beneficial effects among those subjects for whom the
program could have its greatest impact.

We found significant main effects of both classroom
and television programming on the same set of medi-
ating variables (knowledge about social influences/
skills and prevalence estimates). Two interactions
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were statistically significant in a positive direction
(disapproval of parental smoking and coping effort).
The observed multiple main effects and the two inter-
actions, together with the reported improved accep-
tance (participation, satisfaction, and outcome expec-
tancies) of television programming by those receiving
the classroom program and vice versa (21), suggest
that classroom and television programming can each
reinforce, support, and improve the effects of the other.
This is consistent with suggestions in the communica-
tions research (59) and community interventions (60)
literatures.

There were few differences between the attention
control and the no treatment control group. We did
observe the expected differences in knowledge of smok-
ing consequences and social resistance knowledge, but
on no other variables. This finding demonstrates that
interventions developed to control for attention and
outcome expectancies do not produce unexpected posi-
tive or negative effects on other mediating variables.
Future prevention studies will need to be explicit about
whether they are testing their experimental interven-
tions against attention controls, treatment as usual, or
the best available treatment. Providing an attention-
control intervention provides for cleaner interpreta-
tion of results. However, provision of anything less
than an intervention of proven effectiveness will soon
be unethical, assuming that we have fully investigated
different intervention possibilities. Pressure to com-
pare new interventions with the best available, plus
the apparently decreasing levels of smoking by junior
high school students, suggests that future studies also
will need to plan for larger samples (to ensure statis-
tical power) and longer follow-ups (to reduce the
chances of floor effects). Still, the fact that changes in
mediating variables were not followed by behavioral
change suggests that we have more to learn about how
prevention programs might work. Wide dissemination
of current approaches may not be effective, or may in-
duce Hawthorne or transient effects, unless a consis-
tent picture of program mediation emerges.
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