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A structural equation model of the causes of adolescent cigarette smoking is presented. This
model is derived from a general paradigm or “meta-theory”’ which proposes that the social
environment influences behavior directly and through the mediation of beliefs about the
consequences of behavior; these two factors are predicted to interact with personality in
causing behavior. Five social environmental variables, four belief factors, and three personality
characteristics were analyzed in several large surveys of young adolescents. Siblings’ smoking,
friends’ smoking, and enjoyment beliefs were found to affect cigarette smoking; a portion of the
friends’ smoking effect was mediated by enjoyment beliefs. The influence of friends upon beliefs
and behavior was found to be partially dependent upon the adolescent’s tendencies toward
rebelliousness and disobedience. Implications are drawn for social psychological theory and

public health action.

INTRODUCTION

Cigarette smoking among adolescents is a
‘major public health concern (e.g., Hamburg,
1979). Despite increasingly widespread aware-
ness of the long-term consequences of heavy
smoking (e.g., Allegrante et al., 1977), the pro-
portion of young females smoking has in-
creased (Horn, 1978). Most educational and
persuasive programs that have been im-
plemented in public schools do not appear to
deter the onset of smoking (Thompson, 1978;
Leventhal and Cleary, 1980). The recognition
that narrow strategies of prevention are not
effective has led researchers to probe the
problem more carefully in search of the critical
social and psychological factors and processes
which determine the onset of smoking (e.g.,
Evans et al., 1979; McAlister, 1979). Theoreti-
cally based notions of how and why adoles-
cents start smoking have yielded promising
early results in recent intervention studies
(Botvin et al., 1980; Evans et al., 1978, 1980;
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Hurd et al., 1980; McAlister et al., 1980).
However, no comprehensive model of the
causes of smoking has been empirically evalu-
ated.

Reviews of the literature (e.g., Evans, 1979;
Leventhal and Cleary, 1980) list different vari-
ables that appear to be associated with smok-
ing among adolescents, but these variables are
usually examined individually rather than con-
structed into a general explanatory model. In-
dividual research reports have tended to con-
centrate on only a few of the factors that may
be directly related to smoking rather than
probing the complexities of direct, indirect,
and interactive effects. Thus, our empirical
knowledge of how and why young people be-
come cigarette smokers has remained at a
fairly basic level (Leventhal and Cleary, 1980;
O’Rourke, 1980; U.S. Department of Health
and Human Services, 1980).

There is, of course, no general model that is
universally agreed upon to encompass all the
causes of human behavior. However, a general
theory of social learning (Bandura, 1977a) has
gained broad support. In simple terms, the
theory proposes that direct and vicarious expe-
riences with rewards and punishments in one’s
environment lead to the acquisition of specific
beliefs about the consequences of behaviors
and circumstances. These beliefs shape an in-
dividual’s behavior. Events in one’s environ-
ment also affect personality (Mischel, 1973).
These more general cognitive dispositions
interact with environmental influences and
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specific beliefs in causing general behavioral
tendencies. Jessor and Jessor (1977) present a
similar model.

This set of processes is diagrammed in Fig-
ure 1. Events in one’s environment influence
beliefs about the consequences of behavior
(process a) (Mettlin, 1973, 1976) which in turn
influence behavior (process b) (Fishbein and
Ajzen, 1975; Zajonc, 1968). Behavior shapes
one’s environment (process ¢), and beliefs in-
cluence one’s environment through behavior
(e.g., Freedman and Sears, 1965). When a per-
son performs a behavior and observes its con-
sequences, those observations either reinforce
or challenge beliefs (process d); indeed, simply
performing a behavior may cause one to be-
lieve that it has positive consequences (Bem,
1972). These processes of influence are par-

tially regulated by personality factors (pro--

cesses e and f) (e.g., Bandura, 1977b; Jessor
and Jessor, 1977; Spielberger, 1966); one’s en-
vironment and beliefs will be more or less
influential depending upon these general
psychological characteristics. Personality de-
velops according to the general nature of
environment (process g). This set of direct,
indirect, and interactive influence processes
constitutes the general model with which we
attempt to explain adolescent cigarette

smoking.
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Figure 1. Model of the Causal Relationships Among
Environment, Beliefs, Personality, and
Behavior

Past research on cigarette smoking offers
support for this very general model. Smoking
by parents and siblings (e.g., Borland and
Rudolph, 1975; Banks et al., 1978) and smoking
by peers (e.g., Newman, 1970, 1971) have been
shown to correlate with adolescent smoking
behavior. Implicit and explicit sanctions set by
important others are associated with smoking
behavior (Mettlin, 1973, 1976). There is evi-
dence that beliefs about health-related conse-
quences of smoking are related to smoking be-
havior (Bewley et al., 1974; Bynner, 1970;
Levitt and Edwards, 1970). Beliefs about con-
sequences such as enjoyment, popularity, and
tension reduction have been shown to correlate
with smoking (Beaglehole, 1978; Bewley et al.,
1974; Mausner and Mischler, 1966; McKennell

and Bynner, 1969). Personality traits such as
anxiety (Walker et al., 1969), helplessness
(Pflaum, 1965), self-confidence (Milne, 1979;
Smith, 1969), and rebelliousness (Clausen,
1968; Milne, 1979; Milne and Colmen, 1973;
Salber and Rochman, 1964; Stuart and Livson,
1966; Veldman and Brown, 1969) have been
shown to be associated with smoking.

We are conducting a program of research
testing these hypotheses: (1) Because of perva-
sive information on the health hazards of ciga-
rettes, most children who do not frequently
observe smoking by others will tend to hold
unfavorable beliefs about cigarettes. (2) Chil-
dren who do observe smoking by others, par-
ticularly family and peers, will tend to develop
favorable beliefs about cigarettes. (Of course,
some children will observe regular smokers
who may exhibit primarily undesirable conse-
quences of smoking such as discomfort, e.g.,
chronic coughing. For these children, unfavor-
able beliefs will be reinforced.) (3) The ef-
fect of a specific social model on beliefs and
behavior will depend upon the child’s general
susceptibility to influences by that model
(which would be reflected in measures of per-
sonality; e.g., a general tendency toward re-
belliousness would enhance the tendency to
imitate proscribed behavior of peers). A spe-
cific belief will be particularly influential on
behavior if the consequence addressed by the
belief is relevant to the child’s general orienta-
tion (which would also be reflected in measures
of personality; e.g., chronic anxiety would in-
crease the salience of beliefs about tension-
reducing effects of cigarette smoking).

We began our studies with only vague no-
tions of what specific constructs might fall in
the domains of beliefs and personality. We ex-
pected that beliefs would address conse-
quences such as peer and parental reactions
and psychopharmacological and health effects.
We suspected that relevant personality char-
acteristics of adolescents might include self-
esteem, anxiety, and responsiveness to par-
ents, other adults, and peers as models and as
sources of sanctions. We therefore began our
research by evaluating the latent structure of
specific variables in these two domains.

In designing this investigation, we consid-
ered a number of data-gathering techniques,
including direct observation and interviews of
children, parents, teachers, and others close to
the child. However, the number of subjects on
whom we wished to gather data was quite
large, and we questioned how practical, obtru-
sive, and ethical direct measurements might
be. Therefore, we chose an admittedly imper-
fect but highly feasible alternative: self-
administered questionnaires consisting of
multiple-choice items.
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In this paper, we report our initial work in
developing measures of constructs in the do-
mains included in our general model and in
testing our hypotheses using cross-sectional
data. We first gathered questionnaire items to
measure variables in the model’s four domains:
environmental influences, beliefs, personality,
and behavior. Below, we report results of
analyses of pretest data collected from junior
high school students; we conducted these
analyses to refine our measures. We then re-
port tests of our hypotheses.

DEVELOPMENT OF MEASURES

Behavior

To measure children’s smoking behavior, we
asked two types of questions. The first type
involved specific behavioral reports; the items
asked whether the child had smoked a cigarette
in the last month, week, and day. These three
items were combined into an index. The sec-
ond type of question asked for a global esti-
mate of smoking frequency, with five answer
choices: never; once a month; once a week;
every day; used to but quit. Regression
analysis of data collected from junior high
school students indicated good convergent va-
lidity for the two scales (R?>=.69, df=4/2469).!

Since we suspect that quitting smoking is
unreliably measured (particularly at this age),
we decided to eliminate quitters from our
analyses. An alternative to eliminating quitters
from the analyses would have been to give
them a zero on the index, i.e., treat them like
nonsmokers. However, as a group the quitters
were significantly different from nonsmokers,
with 24% of the students who called them-
selves quitters reporting having smoked a ciga-
rette in the last year (compared to 0% for the
nonsmokers). Eliminating them from the sam-
ple does not appear to have changed our con-
clusions: an analysis using pair-wise deletion of
subjects (including the quitters) which is dis-
cussed below obtained results no different
from the sample without quitters.

! To evaluate the convergent validity of the two
scales measuring smoking behavior, we regressed
the behavioral index on a series of dummy variables
representing the global estimate scale. D1 was coded
*“1” if the child reported smoking once a month; D2
was coded “1” if the child reported smoking every
day; and D4 was coded ‘“1” if the child responded
*“‘used to but quit.”” The regression showed that stu-
dents who said they smoke every day have a mean
score of ““2” on the index. Students who smoke once
a month have a mean score of “1” on the index.
Quitters tended to score ‘1, “2”, or “3” on the
index in a significant number of cases.

Environment

Items measuring a child’s perceptions of en-
vironmental influences asked the cigarette
smoking rate of each parent (answer choices:
never; once a month; once a week; every day),
whether any brothers and/or sisters smoke cig-
arettes regularly, how many of a child’s ““really
good friends’” smoke cigarettes regularly (the
number of friends who smoke divided by the
total number of friends), and what instructions
a child’s parents have given him or her about
cigarette smoking (answer choices: I should
smoke; nothing or smoking isn’t a big deal; I
shouldn’t smoke). These variables served as
indicators of four constructs: parents’ smok-
ing, siblings’ smoking; friends’ smoking; and
parents’ instructions.

The treatment of missing data on the mea-
sures of parental, sibling, and friends’ behavior
is complicated. Some of the students in our
samples have no mother or no father or no
sisters or no brothers or no really good friends.
The procedure we used to test our model re-
quires complete data on all the indicators in the
model. If we omitted these children from the
sample that we analyzed, we may generalize
our conclusions to only a limited population.
However, to include children with no mother,
for example, we must give them a valid score
on the item measuring mother’s smoking be-
havior.

One way to accomplish this would be to give
children with no mother the same score as we
give to children with a nonsmoking mother. We
found that children with no mother tended to
smoke more than children with a nonsmoking
mother (F= 26.98, df = 1/2058, p < .001).
Similarly, children with no father tended to
smoke more than children with a nonsmoking
father (F = 12.81, df = 1/2051, p < .001). In
contrast, children with no brothers or no sis-
ters tended to smoke at about the same rate as
children with nonsmoking brothers or sisters
(Brothers: F = .058, df = 1/1159, n.s.; Sisters:
F = .006, df = 1/1155, n.s.). Children with no
really good friends tended to smoke more than
children with nonsmoking friends (F = 6.05, df
= 1/1093, p < .025). Based upon these results,
we omitted from further analysis children with
no father or no mother or no really good
friends. Children with no sisters or no brothers
were given the same score on sisters’ or
brothers’ smoking as were children with non-
smoking siblings.

Beliefs

We developed a set of items measuring chil-
dren’s beliefs about the consequences of
smoking from observations of young adoles-
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cents in structured discussions about their
thoughts and feelings concerning cigarettes and
their experiences with smoking. In order to
evaluate the structure of these items, we ‘con-
ducted analyses suggested by Armor (1974)
and Milburn (1978), beginning with a principal
components exploratory factor analysis with
varimax rotation. From analysis of our first
pretest data from 718 students, there appeared
to be two meaningful factors underlying our
items according to a screening test. The solution
is displayed in Table 1. While the first factor
might represent beliefs about favorable conse-
quences, it might also represent beliefs about
social consequences. Similarly, the second
factor might represent beliefs about unfavor-
able or personal consequences. Because we
measured no unfavorable social beliefs or fa-
vorable personal beliefs, we were not able to
specify the meanings of these factors without
further investigation.

We therefore collected a second set of pre-
test data from 1758 students. We asked of these
subjects an item addressing an undesirable so-
cial consequence (‘“‘Smoking cigarettes makes
people act stupid”’) and another addressing a
desirable personal consequence (‘‘If I smoked
cigarettes, I would feel more relaxed”) in addi-
tion to the belief items appearing in Table 2,
except for Q106 (removed to reduce the length
of the questionnaire). A principal components
factor analysis of these items again extracted
two meaningful factors. Because the item ad-
dressing favorable personal consequences
loaded on the first factor, we labeled it favor-
able beliefs rather than social beliefs. Because
the item addressing unfavorable social conse-
quences loaded on the second factor, we
labeled it unfavorable beliefs rather than per-
sonal beliefs. The health belief item loaded
only slightly on both factors (less than .30) so
we decided to treat it as an indicator of a third
factor.

A confirmatory factor analysis (using LIS-
REL 1V; Joreskog and Soérbom, 1978) of the
items other than the health belief item sug-
gested that their latent structure is in fact more
complex than it first appeared. The first-order
derivatives indicated that popularity beliefs are
distinct from enjoyment beliefs. After altering
the model along these lines, we dropped low-
loading items according to the matrices of re-
siduals to maximize factor independence.
Since one of the indicators of enjoyment beliefs
shared residual variance with the three indica-
tors of popularity beliefs, we allowed those
residual covariances to vary from zero. The
parameter estimates for the resulting model
appear in Table 2 along with two goodness-of-
fit indicators, x?> and Delta (see Bentler and
Bonett, 1980; Sérbom, 1975 for details). The
model fits the data quite well. The two favor-
able beliefs factors are moderately correlated,
and unfavorable beliefs is essentially uncorre-
lated with either of them.

Personality

We gathered a pool of questionnaire items to
measure personality factors of interest such as
self-esteem, rebelliousness, anxiety, social
adjustment, depression, and persuasibility
from the work of Coopersmith (1967). In order
to evaluate the latent structure of these items,
we again conducted a principal components
exploratory factor analysis with varimax rota-
tion of pretest data from 475 students. Ac-
cording to a scree test, a four-factor solution
was most meaningful. The solution appears in
Table 3. We labeled the first factor social anxi-
ety, the second obedience, the third rebellious-
ness, and the fourth self-esteem.

A similar exploratory factor analysis of a
second set of pretest data from 1772 students
extracted the same four factors from these
items (Q148 and Q154 were not included be-

Table 1. Exploratory Factor Analysis of Belief Items (N =718)

Factor Loadings

Item Translation of Item Factor 1 Factor 2
Q85 If I smoked, I would have more friends. .749

Q86 If I smoked, older kids would like me more. 737

Q97 If a girl smokes, boys like her more. 732

Q96 If a boy smokes, girls like him more. .726

Q95  Smoking cigarettes makes you look cool. .680

Q87 If a kid smokes, it proves he’s tough. .651

Q91 Kids who smoke have more fun. .570

Q106 Is smoking a lot of cigarettes bad for one? 729
Q101 If I smoked, I'd be afraid of getting caught. .644
Q105 How often can one smoke without it hurting them? —.544

Note: Entries in the table are standardized factor loadings.
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Table 2. Confirmatory Factor Analysis of Belief Items (N =1758)
) Disturbance
Item Translation of Item Loading Variance
Popularity Beliefs (PB)
Q86 If I smoked, older kids would like me more. .693 .519
Q85 If I smoked, I would have more friends. .644 .586
Q95  Smoking cigarettes makes you look cool. .605 .634
Enjoyment Beliefs (EB) ’
Q91 Kids who smoke have more fun. .594 .645
Q1* If I smoked, I would feel more relaxed. .582 .661
Unfavorable Beliefs (UB)
Q2* If I smoked, I would feel more uptight. .768 410
Q101 If I smoked, I'd be afraid of getting caught. .392 .846
Factor Correlations Residual Correlations
PB EB UB Q86 Q85 Q95
Pb — Q91 .140 .200 2252
EB .532 —
UB —.014 -.219 —

x;,=12.54, p=.129
Delta=.99

* New Items.

cause some children had difficulty under-
standing them, and some items with low load-
ings on all four factors in Table 3 were not
included). We again conducted a confirmatory
factor analysis of these items. The first deriva-
tives produced by the estimation procedure in-
dicated considerable share residual variance of
the self-esteem factor with other factors. Con-
sequently, we eliminated self-esteem from the
model. In addition, we removed other indica-
tors to maximize the independence of the fac-
tors.

The parameter estimates and the x> and
Delta values for the resulting model are pre-

sented in Table 4. Delta indicates that 94% of
possible fit is accomplished by the model. The
correlations among the factors suggest that so-
cial anxiety and rebelliousness are essentially
orthogonal, and obedience seems to be moder-
ately correlated with each of them.

STUDY ONE

Model

To test our hypotheses derived from Figure
1, we estimated the parameters of the model
presented in Figure 2 using data collected from
2533 junior high school students. The

Table 3. Exploratory Factor Analysis of Psychological Factor Items (N =475)

Factor Loadings

Item Translation of Item Factor 1 Factor 2 Factor 3 Factor 4
Q150 I wish I could be as happy as others. .658

Q156 1It's hard to tell if people like me. .630

Q148 1 feel stupid in front of others. .602

Q122 How often do you feel lonely? .600

Q141 Things get so rough, I feel I can’t win. .595

Q154 1 don’t have any real friends. .574

Q160 I'm nervous when I meet new people. 571

Q140 TI'm too nervous. .570

Q136 1 follow my parents’ teachings. .640

Q144 When my parents tell me to do something, I obey. 587

Q124 TI'm more comfortable with family than friends. .583

Q119 Teachers pick on me. ) .567

Q152 I do things just to bother my teacher. .556

Q157 Other people think I'm tough. 437

Q131 How many classmates do you like? .681
Q137 How many classmates like you? .678
Q123 My friends do what I suggest. 463
Q133 I can do almost anything I put my mind to. .425

Note: Entries in the table are standardized factor loadings.
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Table 4. Confirmatory Factor Analysis of Personality Items (N = 1772)

Disturbance

Item Translation of Item Loading Variance
Social Anxiety (SA)

Q141 Things get so rough, I feel I can’t win. .697 514

Q160 I'm nervous when I meet new people. 547 .701

Q156 It’s hard to tell if people like me. 421 .822
Rebelliousness (REB)

Q152 I do things just to bother my teacher. .688 527

Q110 I enjoy doing things I shouldn’t do. .567 .678

Q119 Teachers pick on me. .466 783
Obedience (OBD)

Q136 I follow my parents’ teachings. 715 .489

Q144 When my parents tell me to do something, I obey. .501 .749

.443 .804

Q124 TI'm more comfortable with family than friends.

Factor Correlations:

SA REB OBD
SA —
REB 115 —
OBD 296 —.384 —

X34=111.42, p<.001
Delta= .94

structural model includes four environmental
factors: parents’ smoking (PS); siblings’
smoking (SS); friends’ smoking (FS); and par-
ents’ instructions (PI). Each of these is hypoth-
esized to cause four belief factors: popularity
beliefs (PB); enjoyment beliefs (EB); unfavor-
able beliefs (UB); and health beliefs (HB).

~— 7
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Upy —>Ip é— PI

These belief factors have direct effects and we
have not measured all beliefs that may mediate
environmental influences, as the unmediated
effect of environment on behavior is included
in the model. The structural model also
specifies that omitted causes of the four belief
factors (Upg, Ugp, Uyg, Uyp) may be correlated
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Figure 2. Measurement and Structural Models of the Causes of Smoking Behavior
Note: Correlations among disturbances to indicators allowed to vary from zero: I'uyg,upg;, Tugg,Uppes TUgp;Upps:



30 SOCIAL PSYCHOLOGY QUARTERLY

with one another. Similarly, the omitted causes
of each of the environment factors may be cor-
related with one another.

The measurement model includes sixteen in-
dicators (I’s in Figure 2). Father’s smoking (Ipg)
and mother’s smoking (Iys) are indicators of
PS. Dummy variables representing brothers’
smoking (Igg) and sisters’ smoking (Isg) are in-
dicators of SS. FS and PI each have single
indicators (Iys and I respectively) described
above. The indicators of PB (Ipg;, Ipgs, and
Ipss), EB (Igg; and Igg,) and UB (Iyp; and
Iyps) are described in Table 2. HB has a
single indicator (Iyg,;), which is Q105 in Table
1. The global estimate (I.g;) and the behavioral
index (Icsp) are indicators of CS. The distur-
bances to indicators of PS (Upg, Uys), SS (Ugs,
Uss), PB (Upsy, Uppz, Upss), EB (Ugss, Ugso)
and CS (Ucs;, Ucsy) are assumed to be uncor-
related with one another, except that Ugg, is
correlated with Upg;, Upgy, and Upgs. The con-
structs with single indicators are assumed to be
perfectly measured, so the disturbances to
their indicators (Ugg, Up;, Upggy) are con-
strained at zero.

Estimation

We estimated the unknown parameters of
this model using LISREL IV. The variance of
each latent construct was fixed at unity; the
resulting structural parameter estimates are
standardized coefficients, as are the loadings.
For a standardized model, LISREL requires as
input a matrix of correlations among the indi-
cators. Because the subjects we studied are
nested within junior high schools, their re-
sponses are not independent to the extent that
a school’s climate influences the students in it;
parameters may be misestimated from a matrix
of simple correlations. To control for this
nonindependence, we wished to extract vari-
ance in the indicators that is due to the effect of
school climate. We therefore submitted to
LISREL a matrix of partial correlations among
the indicators, computed by controlling for
nine dummy variables representing the ten
schools involved.

Sample

A questionnaire including our measures. of
behavior, environmental influences, beliefs,
and personality factors was administered
anonymously in September, 1979, to 2533 6th,
7th, and 8th grade students in six Boston area
schools and four Monterey Bay area schools
during one class period. The bogus pipeline
technique (see Evans et al., 1977, for details of
the procedure) was employed to increase the
validity of self-reported cigarette smoking.

Over half of the students were 12 years old;
about one-quarter were 11 years old; about
one-quarter were 13 years old. The sample
contained equal numbers of boys and girls.

Complete data on all the indicators in the
model and on school were required for subjects
to be included in the sample for this analysis.
We did not include students who did not have
two parents, who had no really good friends, or
who reported having quit smoking cigarettes.
Of the students to whom we wish to generalize
our findings (e.g., students with two parents,
with one or more friends, and who did not
report quitting smoking), 57% are not included
in this analysis because.they did not respond to
one or more of the indicators in the model or to
the question recording their school.

We might have chosen to use the pair-wise
deletion method in computing the partial cor-
relation matrix for this analysis. Correlations in
such a matrix would be based on an average of
2099 cases, or 83% -of the total sample. The
amount of the available information utilized in
such an analysis is quite large. We estimated
the parameters of the model from this partial
correlation matrix and found no differences
between the coefficient estimates thus derived
and ones based on a casewise deleted matrix,
and because tests with the smaller sample size
are more conservative, we report those param-
eter estimates and their significance levels
below.

Results

The structural parameter estimatgs based
upon the sample of 821 with complete data are
presented in Table 5. Delta (= .973) indicates
that the model fits the data well.

Given the model specification, the following
main effects are significant. Parents’ smoking
affects health beliefs such that the more par-
ents smoke, the less one is likely to believe that
smoking has health consequences. Friends’
smoking affects popularity beliefs, enjoyment
beliefs, and health beliefs; the more of one’s
friends who smoke, the more likely one is to
believe that smoking has popularity conse-
quences and enjoyment consequences, and the
less likely one is to believe smoking has health
consequences. Parents’ instructions affect
popularity beliefs such that the more parents
encourage smoking, the more likely one is to
believe smoking will make him or her more
popular. Friends’ smoking, siblings’ smoking,
and enjoyment beliefs affect cigarette smoking,
such that the more friends and siblings one has
who smoke and the more one believes smoking
has enjoyment consequences, the more one
tends to smoke. These main effects explain
47.5% of the variance in cigarette smoking.
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Table 5. Standardized Maximum Likelihood Structural Parameter Estimates

Causes .
Disturbance
Effect PS SS FS PI PB EB UB HB Variance
PB .063 —.016 131* J121* .958
EB .158 —.018 397+ .042 .788
UB .096 .029 .067 .053 975
HB .132% —.013 .125% .007 .961
CS .019 .160* AT7T7* .022 —.054 .252% .000 .014 525

Note: All variables are coded such that a higher score indicates a more pro-smoking value. PS = parents’
smoking; SS = siblings’ smoking; FS =friends’ smoking; PI = parents’ instructions; PB = popularity beliefs;
EB =enjoyment beliefs; UB =unfavorable beliefs; HB = health beliefs; CS = cigarette smoking.

* Coefficient is greater than twice its standard error.

In summary, friends’ smoking affects ciga-
rette smoking, and part of its effect is mediated
by enjoyment beliefs. Siblings’ smoking also
affects cigarette smoking. In addition, parents
and friends affect beliefs. These findings are
consistent with our hypotheses although we
were particularly surprised to find that parents
do not affect smoking and that popularity be-
liefs, unfavorable beliefs, and health beliefs do
not affect smoking. We concluded that the
model has been sufficiently supported to war-
rant investigation of the personality interaction
hypotheses.

STUDY TWO

To test our hypotheses about personality
interactions with environmental influences and
beliefs in influencing cigarette smoking, we
performed further analyses on data collected in
a follow-up survey of half the subjects exam-
ined in Study One. The procedure for data col-
lection in Study Two was the same as in Study
One.

Model

Given the results of Study One, we decided
to focus our tests of interactions on the effects
of friends’ smoking and enjoyment beliefs.

Upg;—> FS1 ~

Specifically, we wished to test the following
hypotheses: (1) For children who are high on
social anxiety, enjoyment beliefs and friends’
smoking will be more influential than for low—
social anxiety children. (2) For high-obedience
children, friends’ smoking will be less influen-
tial than for low-obedience children. (3) For
high-rebelliousness children, friends’ smoking
will be more influential than for low-re-
belliousness children. To test these hypothe-
ses, we estimated the parameters of the model
presented in Figure 3.

The model includes three latent constructs,
friends’ smoking (FS), enjoyment beliefs (EB),
and cigarette smoking (CS), and six observed
variables. Igg; is the percent of really good
friends who smoke, and Igg, is the response to
“How many of your good friends smoke ciga-
rettes?”’ (Answer choices: none; some; most;
all). The two indicators of EB are the same as
are shown in Table 4. Ig, is the global estimate
used in Study One, and I, is a behavioral
index computed as above from two questions
asking whether a child smoked in the last week
and in the last 24 hours. The disturbances to
the indicators (Ursi, Urse, Ugs1, Ugses Ucsy,
Ucse) and to the latent constructs (Ugg, Ucs)
are all assumed to be uncorrelated with one
another.
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Figure 3. Measurement and Structural Models Examined in Study Three
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Estimation

Given this model, an interaction with a per-
sonality factor is tested as follows. The param-
eters of the model are estimated separately and
simultaneously for students in the top and
bottom thirds of the personality factor distri-
bution. LISREL produces a x? statistic associ-
ated with these parameters. The model param-
eters are then re-estimated with the constraint
that a given structural parameter must be equal
in the two groups. If the x? associated with
these parameters is significantly different from
the former x2, the constrained parameter is
significantly different in the two groups and an
interaction is present. The difference between
the two x?s is distributed as x?, with degrees of
freedom equal to the difference between the
degrees of freedom for the two x2s (see Judd
and Kenny, 1981).

Such between-group comparisons must be
made using unstandardized structural coeffi-
cients (Judd and Milburn, 1980). To estimate
this type of coefficient, one loading for each
latent construct must be constrained at unity
while the variances of the latent constructs are
left unconstrained (Kenny, 1979). However,
comparisons of unstandardized coefficients
may only be made if each loading in the model
is constrained to be equal in the two groups
(Judd et al., 1981). This restriction is imposed
on the model.

Using the items shown in Table 4, we com-
puted factor scores for each respondent on the
three personality factors. The reliability of the
social anxiety scores is .507; for rebellious-
ness, .482; and for obedience, .428 according
to the pretest confirmatory factor analysis.?
Using LISREL, the parameters of the model
were estimated for children in the top and bot-
tom thirds of the social anxiety, rebelliousness,
and obedience distributions. We again sub-
mitted to LISREL partial correlation matrices
and standard deviations with variance asso-

2 After comparing the reliabilities of scores com-
puted in a number of ways, we chose to sum the
standardized scores on all the indicators of a con-
struct. The reliability of factor scores thus con-
structed, which is estimated by the squared correla-
tion between the factor score and the construct, is
derived as follows:

k

3 (a a?)

1=1

2 =
Tep =

Vot VT

Where ris the correlation, «, is the loading of the ith
item, k is the number of items used to construct the
factor score o is the variance of the latent construct,
and o% is the variance of the factor score. We thank
David A. Kenny for deriving this formula.

ciated with between-school differences ex-
tracted. We used Delta to assess the good-
ness of fit of the model to data from the high
and low groups on each personality factor.

Sample

The data used in Study Two were collected
in the context of a smoking-prevention pro-
gram evaluation; five of the schools surveyed
in Study One received the treatment after the
data were collected and the other five schools
did not. In order to look at the process of
smoking onset ‘“uncontaminated” by a smok-
ing-prevention program, the present analysis is
based upon data collected at the control
schools in May 1980. Most of the students sur-
veyed at the second wave provided data used
in Study One, though not all students in the
present analysis did. A total of 1141 students
were surveyed, and 65% of them provided
complete data on all the indicators in the
model. The bogus pipeline technique was again
employed to enhance self-report solidity.

Results

Delta indicates that models specifying equal
loadings between high and low groups fit the
observed data extremely well in the cases of all
three personality factors (Social anxiety: Delta
= .99; Rebelliousness: Delta = .99; Obedience:
Delta = .98).

The unconstrained structural parameters are
presented in Table 6. Although two of the three
parameters are larger for the high—social anxi-
ety group, the effects do not differ significantly
(Friends: x3 = 2.45, p < .05; Beliefs: x§ =
.4496, p < .05). However, friends’ smoking is
significantly less influential for high-obedience
children than for low-obedience children (x3 =
11.26, p < .005). In addition, friends’ smoking
is significantly more influential for high-
rebelliousness children than for low-
rebelliousness and obedience in influencing
cigarette smoking.

DISCUSSION

The purpose of this paper is to present and
test a general model of the causes of cigarette
smoking among adolescents. The meta-theory
addresses constructs in four broad categories:
environmental factors; beliefs about the con-
sequences of behavior; personality variables;
and behavior. We selected indicators of con-
structs in each of these categories using ex-
ploratory and confirmatory factor analysis
techniques and multiple regression. We found
the fit of the model including environmental
factors, beliefs, and behavior to be quite ade-
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Table 6. Unstandardized Parameter Estimates with Equal Measurement Models Across High and Low

Groups
Effects
Group EB on CS FS on EB FS on CS N
High Social Anxiety .438 1.182 1.401 261
Low Social Anxiety 331 .821 1.632 247
High Rebelliousness 192 .872 1.780 245
Low Rebelliousness 211 .568 1.163 264
High Obedience .292 342 1.217 257
Low Obedience .231 .845 1.949 245

quate, and we found evidence for interactions
between the former two types of constructs
and personality factors.

While our general model is quite similar to
that examined by Jessor and Jessor (1977) in
the study of problem behavior, the present
paper makes two important advances over
their empirical tests. First, we specified and
evaluated a model of the cognitive process by
which environmental factors influence behav-
ior. Second, because we used techniques of
causal modeling with latent variables, our ef-
fect estimates are distorted by errors of mea-
surement. Thus, the present results enhance
our understanding of the influence processes
studied by Jessor and Jessor (1977).

Our confidence in the findings reported
above is limited by several concerns. One
stems from the cross-sectional nature of these
data. Although our hypotheses about causal
direction were found to be consistent with the
data, the reciprocal effects of behavior upon
environment and beliefs are no doubt signifi-
cant. In addition, the causes of smoking onset
and maintenance are confounded in the present
investigation. Different environmental, belief,
and personality factors may be responsible for
onset than are responsible for maintenance.
More extensive analyses of longitudinal data
are required to address these issues.

A second concern is the fact that the data
upon which we have based our analyses are all
self-reported. Thus, the disturbances to vari-
ous indicators may be correlated due to mea-
surement method, social desirability influ-
ences, or other factors. Because the version of
the model that we tested assumed that distur-
bances were uncorrelated, our structural pa-
rameter estimates may be biased. Further tests
of the model should avoid using only self-
report data.

A third limitation of our analyses is that we
may not have measured all the appropriate be-
liefs. Fishbein (1980) has shown that beliefs
about the consequences of others’ behavior are
often different from beliefs about the conse-
quences of one’s own behavior. The latter have
been strongly associated with behavior, while

the former have been less so. Our measures of
popularity, enjoyment, and negative beliefs
referred to both the consequences of others’
behavior and of one’s own behavior. The
confirmatory factor analyses suggested that the
“other’s/own” distinction was not important;
associations between the two types of items
were quite high within factors. However,
health beliefs were only measured with respect
to others; our conclusions about the im-
portance of health beliefs may have been dif-
ferent had we measured with respect to one’s
self.

Despite these concerns, we believe that the
present findings support the following conclu-
sions. In general, these results appear to dem-
onstrate the processes depicted in Figure 1.
Environmental factors are associated with be-
havior, and parts of these associations seem to
be mediated by beliefs about the consequences
of behavior. Personality factors are found to
modify the relationships between environment,
beliefs, and behavior. Thus, the theoretical
model has proven to be a useful guide in under-
standing the causes of adolescent cigarette
smoking.

These findings have implications for public
health actions to deter or reduce smoking
among adolescents. The dominant causal role
played by friends’ smoking justifies efforts to
interfere with peer influences on smoking be-
havior. However, the finding that expectation
of enjoyment is the major cognitive mediator of
peer influence indicates that the reinforcing
effects of smoking are important and that such
effects must be acknowledged in prevention
programs. The finding that neither parents’
smoking behavior nor parents’ instructions are
causes of smoking suggests that interventions
that attempt to change parental behavior may
have no effect on adolescent behavior.

The results also suggest that aspects of per-
sonality are indirectly involved in the process
causing adolescent cigarette smoking. Obe-
dient children are less influenced by peers, and
rebellious children are more influenced by
peers. Thus -our findings support Jessor and
Jessor’s (1977) view of cigarette smoking as a
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consequence of peer influence coupled with
resistance to influence by adult authority.
Perhaps prevention must address the condi-
tions which engender that general resistance.

These results are consistent with the primary
theories of alcohol consumption and drug use
discussed by Kandel (1980). Jessor and Jes-
sor’s (1977) field theory proposes that the per-
ceived social environment and personality
systems are the domains of independent vari-
ables most useful in predicting problem be-
havior. Akers’s (1977) integration of social
learning theories proposes that the perceived
social environment influences behavior by
defining the consequences of behavior and by
differential reinforcement. Kandel's (1980)
framework suggests that the impact of com-
peting social influences depends upon the indi-
vidual's suggestibility to influence by specific
agents, particularly parents and peers. Thus,
the present paper offers support for theories
which have proved useful in explaining sub-
stance abuse more broadly.

In summary, this paper offers support for a
theory of cognitive mediation in the influence
of one’s environment upon.one’s behavior. In
addition, it offers evidence for the existence
and importance of personality factors that de-
termine how . environment affects behavior.
The findings reported here advance our under-
standing of the causes of adolescent cigarette
smoking. By developing valid measures of
theoretically important variables and by ex-
amining their simultaneous relationships with
behavior, we have begun to untangle the web
of inconsistent evidence about relationships
between variables previously studied in isola-
tion.

REFERENCES,

Allegrante, J. P., T. W. O’Rourke, and S. Tuncalf
1977 “A multivariate analysis of selected psy-
chosocial variables on the development of
subsequent youth smoking behavior.”
Journal of Drug Education 1:237-47.
Akers, R. L.

1977 Deviant Behavior: Social Learning Ap-

proach. Belmont, CA: Wadsworth.
Armor, D. J.

1974 “Theta reliability and factor scaling.” Pp.
17-50 in H. L. Costner (ed.), Sociological
Methodology, 1973-1974. San Francisco:
Jossey-Bass.

Bandura, A.

1977a Social Learning Theory. Englewood Cliffs,
NJ: Prentice-Hall.

1977b ““Self-efficacy: Toward a unifying theory of
behavior change.” Psychological Review
84:191-215.

Banks, M. H., B. R. Bewley, J. M. Bland, J. R.
Dean, and V. Pollard
1978 “‘Longterm study of smoking by secondary

school children.” Archives of Disease in
Childhood 53:12-19.
Beaglehole, R.

1978 ‘“‘Cigarette smoking habits, attitudes and as-
sociated social factors in adolescents.”
New Zealand Medical Journal 87:239-42.

Bem, D. J.

1972 “‘Self-perception theory.” Pp. 1-62 in L.
Berkowitz (ed.), Advances in Experimental
Social Psychology, Volume 6. New York:
Academic Press.

Bentler, P. M. and D. G. Bonett

1980 “‘Significance tests and goodness of fit in
the analysis of covariance structures.”” Psy-
chological Bulletin 88:588-606.

Bewley, B. R., J. M. Bland, and R. Harris

1974 *‘Factors associated with the starting of cig-
arette smoking by primary schoolchildren.”
British Journal of Preventive Medicine
28:37-44.

Borland, B. L., and J. P. Rudolph

1975 “Relative effects of low socioeconomic
status, parental smoking, and poor scholas-
tic performance on smoking among high
school students.” Social Science and
Medicine 9:27-30.

Botvin, G., A. Eng, and C. Williams.

1980 “Preventing the onset of cigarette smok-

ing.” Preventive Medicine 9:139-58.
Bynner, J. M.

1970 ‘‘Behavioral research into children’s
smoking.” Royal Society of Health Journal
90:159.

Clausen, J. A.

1968 ‘‘Adolescent antecedents of cigarette
smoking: Data from the Oakland growth
study.” Social Science and Medicine

. 1:357-82.
Coopersmith, S.

1967 The Antecedents of Self-Esteem. San Fran-
cisco: W. H. Freeman.

Evans, R. 1., W. B. Hansen, and M. B. Mittelmark

1977 “Increasing the validity of self-reports of
smoking behavior in children.” Journal of
-Applied Psychology 62:521-23.

Evans, R. 1., A. H: Henderson, P. Hill, and B. E.
Raines .

1979 ““‘Smoking in children and adolescents: Psy-
chosocial determinants and prevention
strategies.” Chapter 17 in Smoking and
Health: A Report to the Surgeon General.
Washington, D.C.: U.S. Government
Printing Office.

Evans, R. I., R. M. Rozelle, S. E. Maxwell, B. E.
Raines, C. A. Dill, T. J. Guthrie, A. H. Ander-
son, and P. C. Hill

1980 “‘Social modeling films to deter smoking in
adolescents: Results of a three-year field
investigation.” Unpublished manuscript,
University of Houston.

Evans, R. I., R. M. Rozelle, M. B. Mittelmark, W.
B. Hansen, A. L. Bane, and J. Havis
1978 *‘Deterring the onset of smoking in children:
Knowledge of immediate physiological ef-
fects and coping with peer pressure, media
pressure, and parent modeling.”” Journal of
Applied Social Psychology 8:126-35.



ADOLESCENT CIGARETTE SMOKING 35

Fishbein, M.

1980 ““A theory of reasoned action: Some appli-
cations and implications.” Pp. 65-116. In
M. M. Page (ed.), Nebraska Symposium on
Motivation 1979. Lincoln: University of
Nebraska Press.

Fishbein, M., and 1. Ajzen

1975 Belief, Attitude, Intention, and Behavior.

Reading, MA: Addison-Wesley.
Freedman, J. L., and D. O. Sears

1965 *Selective exposure.” Pp. 57-97 in L. Berk-
owitz (ed.), Advances in Experimental
Social Psychology, Volume 2.-New York:
Academic Press.

Hamburg, D. A.

1979 “Disease prevention: The challenge of the
future.” American Journal of Public Health
69:1026-33. .

Hathaway, S. R., and J. C. McKinley

1967 Minnesota Multiphase Personality Inven-
tory: Manual for Administration and Scor-
ing. New York: Psychological Corporation.

Horn, D.

1978 “Who is quitting—and why.” Pp. 27-31 in
J. Schwartz (ed.), Progress in Smoking.
New York: American Cancer Society.

Hurd, P., C. A. Johnson, T. Pechacek, L. P. Bast,
D. R. Jacobs, and R. Leupker

1980 “‘Prevention of cigarette smoking in seventh
grade students.” Journal of Behavioral
Medicine 3:15-28.

Jessor, R.

1969 “General description of junior-senior high
school questionnaire and its component
measures.” Socialization of Problem Be-
havior in Youth Project. Boulder,
Colorado.

Jessor, R., and S. Jessor.

1977 Problem Behavior and Psychosocial Devel-

opment. New York: Academic Press.
Joreskog, K. G., and D. Sérbom

1978 LISREL: Analyses of Linear Structural
Relationships by the Method of Maximum
Likelihood. Chicago: National Education
Resources.

Judd, C. M., and D. A. Kenny

1981 “‘Process analysis: Estimating mediation in
treatment evaluation.” Evaluation Review
5:602-619.

Judd, C. M., J. A. Krosnick, and M. A. Milburn

1981 ‘‘Political involvement and attitude
structure in the general public.” American
Sociological Review 46:660—69.

Judd, C. M., and M. A. Milburn

1980 ““The structure of attitude systems in the
general public: Comparisons of a structural
equation model.” American Sociological
Review 45:627-43.

Kandel, D. B.

1980 ‘‘Drug and drinking behavior among
youth.” Pp. 235-85 in A. Inkeles (ed.), An-
nual Review of Sociology, Volume 6. Palo
Alto, CA: Annual Reviews.

Kenny, D. A.

1979 Correlation and Causality. New York:

Wiley.
Leventhal, H., and P. D. Cleary
1980 “The smoking problem: A review of the

research and theory in behavior risk mod-
ification.” Psychological Bulletin 88:370-
405.

Levitt, E. E., and J. A. Edwards

1970 ‘A multivariate study of correlative factors
in youthful cigarette smoking.” Devel-
opmental Psychology 2:121-39.

Mausner, B., and J. B. Mischler

1966 ‘‘Cigarette smoking among junior high
school students.”” Journal of Special Edu-
cation 1:61-66.

McAlister, A. L.

1979 “Tobacco, alcohol, and drug abuse.” In
Surgeon General’s Report on Health Pro-
motion and Disease Prevention—
Background papers. Washington, D.C.:
U.S. Government Printing Office.

McAlister, A., C. Perry, J. Killen, L. Slinkard, and
N. Maccoby

1980 “Pilot Study of smoking, alcohol and drug
abuse prevention.” American “Journal of
Public Health 70:719-21.

McKennell, A. C., and J. M. Bynner

1969 ““Self images and smoking behavior among
schoolboys.” British Journal of Educational
Psychology 39:27-39.

Mettlin, C.

1973 “Smoking as behavior: Applying a social
psychological theory.” Journal of Health
and Social Behavior 14:144-52.

“Peer and other influences on smoking be-
havior.”” Journal of School Health
46:529-36.

Milburn, M. A.

1978 ““Causal process analysis of mass media
campaign effects.” Unpublished Ph.D. Dis-
sertation, Harvard University.

Milne, A. M.

1979 “Teenage smoking: National patterns of
cigarette smoking.” Unpublished manu-
script.

Milne, A. M., and J. G. Colmen

1973 Development of a Teenager’s Self-Testing
Kit (Cigarette Smoking). Washington,
D.C.: Education and Public Affairs, July.

Mischel, W.
1973 “Toward a cognitive social learning recon-
ceptualization of personality.” Psychologi-
cal Review 80:252-83.
Newman, 1. M.

1976

1970 “‘Peer pressure hypothesis for adolescent
cigarette smoking.” School Health Review
1:15-18.

1971 “Ninth-grade smokers—two years later.

University of Illinois, Anti~smoking educa-
tional study.” Journal of School Health
41:497-501.

O’Rourke, T. W.

1980 ““Methodological considerations to improve
anti-smoking research.” Journal of Drug
Education 10:159-71.

‘Pflaum, J.

1965 ‘““Smoking behavior: A critical review of re-
search.” Journal of Applied Behavioral Sci-
ence 1:195-209.

Salber, E. J., and J. E. Rochman
1964 ‘“‘Personality differences between smokers



36 SOCIAL PSYCHOLOGY QUARTERLY

and non-smokers.” Archives of Envi-
ronmental Health 8:459-65.
Smith, G. M.

1969 “Relations between personality and smok-
ing behavior in pre-adult subjects.”” Journal
of Consulting and Clinical Psychology
33:710-15.

Smith, G. M., and C. P. Fogg

1977 “‘Psychological antecedents of teenage drug
use.” In R. Simmons (ed.), Research in
Community and Mental Health: Annual
Compilation of Research, Volume 1.
Greenwich, CT: JAIL
“Psychological predictors of early use, late
use, and nonuse of marijuana among teen-
age students.” In D. B. Kandel (ed.), Lon-
gitudinal Studies in Drug Use: Substantive
and Methodological Issues. New York:
Halsted.
S6érbom, D.

1975 “Detection of correlated errors in lon-
gitudinal data.” British Journal of Mathe-
matical and Statistical Psychology
28:138-51.

Spielberger, C. D. (ed.)

1966 Anxiety and Behavior. New York: Aca-

demic Press.

Spielberger, C., R. L. Gorsuch, and R. Lushene
1970 Manual for State-Trait Anxiety Inventory.

1978

Palo Alto, CA: Consulting Psychologists
Press.
Stewart, L., and N. Livson

1966 *‘Smoking and rebelliousness: A longitudi-
nal study from childhood to maturity.”
Journal of Consulting Psychology
30:225-29.

Thompson, E. L.

1978 *‘Smoking education programs 1960-1976.”
American Journal of Public Health
68:250-55.

U.S. Department of Health and Human Services

1980 The Health Consequences of Smoking for
Women: A Report of the Surgeon General.
Washington, D.C.: U.S. Government
Printing Office.

Veldman, D. J., and O. M. Brown

1969 ‘‘Personality and performance charac-
teristics associated with cigarette smoking
among college freshmen.” Journal of Con-
sulting and Clinical Psychology 33:109.

Walker, R. E., R. C. Nicolay, R. Kluyney et al.

1969 ‘‘Psychological correlates of smoking.”

Journal of Clinical Psychology 25:42.
Zajonc, R. B.

1968 ‘*‘Cognitive theories in social psychology.”
Pp. 320-411 in G. Lindzey and E. Aronson
(eds.), The Handbook of Social Psychol-
ogy. Second Edition. Reading, MA:
Addison-Wesley.

Social Psychology Quarterly
1984, Vol. 47, No. 1, 36-42

A Test of Equity Theory for Marital Adjustment

BERNARD DAVIDSON

Texas Tech University

This study investigated the relationship between perceptions of equitylinequity in marriage and
marital adjustment. One hundred sixty-two couples completed the Walster Global Measure of
Participants’ Perceptions of Inputs, Outcomes, and Equity/Ilnequity and the Spanier Dyadic
Adjustment Scale. Based upon equity theory it was predicted that: (a) Perceptions of
equitylinequity within the marital dyad will be related to one’s own and one’s spouse’s marital
adjustment (the greater the inequity the less adjustment indicated). (b) Perceptions of equity
will be related for husbands and wives; to the extent that one views oneself as overbenefited,
one’s spouse will view him/herself as underbenefited. (c) Relationships which both partners
view as equitable will yield the greatest average marital adjustment. With the exception of
wives’ marital adjustment being related to degree of overbenefitedness, support was obtained
for these hypotheses. Reasons why overbenefited wives did not behave in agreement with an

equity framework are discussed.

Equity theory has been applied to the study
of a variety of intimate and nonintimate re-

An earlier version of this paper was presented at
the annual meeting of the National Council on Fam-
ily Relations, Washington, D.C., October, 1982. Ap-
preciation is expressed to an anonymous reviewer
for pertinent comments resulting in a revision of this
paper. Requests for reprints should be sent to Ber-
nard Davidson, Department of Home and Family
Life, Texas Tech University, Lubbock, TX 79409.

lationships (see Walster et al., 1978a). The fun-
damental application of an equity theory ap-
proach to the study of intimate and nonintimate
relationships emphasizes the following postu-
lates (see Walster et al., 1978a:6 for a formal
listing of the basic propositions of equity
theory). Individuals are profit oriented con-
cerning exchange in relationships with the rec-
ognition that maximum collective reward
evolves with accepted standards for equitably



