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A Longitudinal Study of the Reciprocal Nature
of Risk Behaviors and Cognitions in Adolescents:
What You Do Shapes What You Think, and Vice Versa
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Adolescents’ reckless driving, drinking, and smoking, along with their cognitions about these
behaviors, were assessed in a 3-year longitudinal design. Consistent with most models of health
behavior, the results indicated that health cognitions predict risk behavior. In addition, the current
data demonstrate that increases in risk behavior are accompanied by increases in perceptions of
vulnerability and prevalence and by decreases in the influence of concerns about health and safety.
Furthermore, the changes in prevalence estimates and concern about health and safety predicted
subsequent risk behavior. These results demonstrate reciprocity between risk behaviers and
related cognitions and suggest that adolescents are aware of the risks associated with their behavior
but modify their thinking about these risks in ways that facilitate continued participation in the

behaviors.
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Most health behavior models suggest that cognitions, such as
perceptions of vulnerability to harm and perceptions of the
costs and benefits of adopting precautions, guide decisions to
engage in both risk and preventive behaviors. In fact, there is a
wealth of research documenting the influence of such cogni-
tions on health risk behaviors (cf. Harrison, Mullen, & Green,
1992; Janz & Becker, 1984). What is surprising, however, is
that there has been little research on the reciprocal nature of
the relation between health cognitions and health behavior.
The primary purpose of the current study was to examine the
hypothesis that, in addition to health cognitions influencing
participation in risk behavior, engaging in risk behaviors
influences health cognitions.

Impact of Health-Related Cognitions on Risk Behavior

Implementation of a wide variety of health educational
programs over the last two decades is responsible for increases
in awareness of the risks associated with smoking, drinking,
driving, and unprotected sex (Eiser, Eiser, & Lang, 1989; Finn
& Bragg, 1986; Finn & Brown, 1981; Gerrard, Gibbons, &
Warner, 1991; Gerrard & Luus, 1995; Leventhal, Glynn, &
Fleming, 1987). Unfortunately, however, these increases in
awareness about health risks and personal vulnerability have
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not been accompanied by corresponding declines in risk
behaviors (Janus & Janus, 1993; Public Health Service, 1993;
Roscoe & Kruger, 1990; Rotheram-Borres & Koopman, 1991).
In fact, the prevalence of many risk behaviors among adoles-
cents may actually be increasing (Centers for Disease Control,
1992, 1993). Thus, it appears that adolescents are aware of the
risks, but this awareness does not inhibit them from engaging
in the behaviors. A secondary purpose of the current study,
then, was to address the question of how adolescents can
continue to engage in behaviors that they apparently know are
putting them at risk.

The Reciprocal Relation Between Risk Behaviors
and Cognitions

The idea that health behaviors affect health-relevant cogni-
tions is not new. In fact, almost 40 years ago Festinger (1957)
discussed the predicament of a hypothetical smoker who had
recently learned that smoking was harmful. He proposed that
individuals who continued smoking could choose between two
alternative ways of dealing with this information: They could
deny the relation between their behavior and potential nega-
tive consequences, or they could engage in various cognitive
strategies that would enable them to continue smoking (e.g.,
deciding that the benefits of smoking outweigh the dangers or
that the risk is negligible in comparison with that of other
activities; cf. Lawton & Goldman, 1961; Pervin & Yatko,
1965). Since this early work, however, little attention has been
paid to the impact that engaging in risk behavior has on
health-related cognitions. Given the prominence of percep-
tions of vulnerability in models of health behavior, it is
particularly surprising that there is a paucity of research on the
impact of risk behavior on this specific cognition.

Until recently, thinking about the effects of risk taking on
perceptions of vulnerability has been dominated by a long
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tradition in clinical research suggesting that people deny or
minimize their vulnerability to alleviate anxiety over the
potential negative consequences of their behavior. In an early
statement of this principle, Janis (1958) hypothesized that as
individuals approach a risk, the proximity of the threat clicits
denial. This premise suggests, then, that one reason that
people continue to engage in behaviors that they know are
risky is that they deny the possibility of negative consequences.

We suggest that educational programs implemented over
the last two decades have made it exceedingly difficult for
people to engage in what Weisman (1972) refers to as
“first-order” denial of health risks (e.g., refusing to believe
that smoking increases the likelihood of cancer). In spite of
evidence that people tend to minimize the seriousness of
potential health risks {(Croyle, 1990; Croyle & Sande, 1988;
Ditto, Jemmott, & Darley, 1988), a number of recent studies
have sugpested that perceptions of vulnerability reflect aware-
ness of risk rather than denial (cf. Weinstein & Nicolich, 1993).
For example, a cross-sectional ¢xamination of 14 different risk
behaviors indicated that adolescents who participated most in
a risk behavior reported feeling the most vulnerability to the
negative consequences associated with that behavior (Cohn,
Macfarlane, Yanez, & Imai, 1995). Similarly, college students
perceptions of vulnerability have been shown to correlate with
their actual probability of experiencing a variety of health
hazards (Rothman, Klein, & Weinstein, in press). In addition,
a meta-analysis of studies of the relation between sexual risk
behavior and perceptions of vulnerability to HIV indicated
that people who engage in more sexual risk behaviors have
higher estimates of their likelihood of contracting HI'V than do
people who engage in fewer risk behaviors (Gerrard, Gibbons,
& Bushman, 1996). Thus, it appears that people typically do
not cope with the apparent contradiction between their behav-
iar and their awareness of its potential negative consequences
by engaging in first-order denial. We propose that, instead,
adolescents who engage in risk behaviors deal with this
contradiction by altering or manipulating their cognitions
about the behaviors in two specific ways, First, they convince
themselves that many others are also taking the same risks,
and, second, they avoid thinking about the dangers associated
with their behavior.

Cognitive Shifts Associated With Increased
Risk Behavior

Prevalence Estimates

Snyder and Wicklund (1981) theorized that when people do
something they think is undesirable, they normalize their
actions by engaging in a process of “claiming consensus,” thus
making the behavior seem more benign. A number of studies
have demonstrated this type of “false consensus” effect (Ross,
Greene, & House, 1977) in relation to health risk behaviors:
The frequency of individuals’ participation in specific risk
behaviors has been shown to be associated with their estimates
of the prevalence of smoking, drug use, and drinking (Gibbons,
Helweg-Larsen, & Gerrard, 1995; Kandel, 1980; Leventhal et
al., 1987; Sherman, Presson, Chassin, Corty, & Olshansky,
1983; Sussman et al., 1988). Using a longitudinal design,

Collins et al. (1987) demonstrated that adolescents’ prevalence
estimates predicted onset of and increases in smoking at a
16-month follow-up. In addition, a study by Marks, Graham,
and Hansen (1992) demonstrated that adolescents’ alcohol
consumption is positively associated with their concurrent
estimates of the number of their peers who drink. These
prevalence estimates, in turn, are positively associated with
subsequent alcohol consumption. These studies did not, how-
ever, examine adjustments in prevalence estimates associated
with increased drinking.

Disregarding Consequences

Another (and perhaps less intuitive) cognitive adjustment
that people can make when dealing with the knowledge that
their behavior has increased their vulnerability to negative
consequences has to do with the extent to which they consider
this information when making decisions. Specifically, one
option is to disregard the potential negative consequences by
decreasing the influence such thoughts have on one’s behavior.
Although first-order deniat of risk is uncommon, people can
engage in a “denial-like process” (Lazarus, 1983) of avoiding
thinking about the danger; in other words, the fear associated
with awareness of the danger inherent in risk behavior can be
brought under control by avoiding thinking about it. According
to Lazarus, “A terminal patient may know full well that he or
she is dying, but prefer not to think or talk about it. This is not
denial, but avoidance” (p. 10).

Impact on Subsequent Risk Behavior

Some people who initiate or increase risk behavior undoubt-
edly respond to their awareness of increased risk by decreasing
or even ceasing the risk behavior. Others, however—and we
suspect that many adolescents fall into this category—
recognize their vulnerability but continue to engage in the
behavior. We suggest that these two cognitive shifts, normaliz-
ing the behavior and decreasing the influence of concerns
about negative cansequences, result in continuation of, or even
an increase in, the behavior.

Current Study

The current study examined the reciprocal relation between
health cognitions and adolescents’ participation in three health
risk behaviors: reckless driving, drinking, and smoking. On the
basis of previous research, four hypotheses were generated.
First, we hypothesized that adolescents’ estimates of the
prevalence of specific risk behaviors and their concerns about
health and safety are predictive of their subsequent risk
behavior. Second, when adolescents initiate or increase spe-
cific risk behaviors, they increase their perceptions of vulner-
ability to the negative consequences associated with those
behaviors {(cf. Gerrard, Gibbons, Warner, & Smith, 1993;
Weinstein & Nicolich, 1993). Third, as adolescents initiate or
increase a specific risk behavior, they will increase their
cstimates of the prevalence of that behavior among their
friends and report a decline in the extent to which the potential
negative consequences of that behavior are likely to influence



346 GERRARD, GIBBONS, BENTHIN, AND HESSLING

their thinking. (The opposite of each of these effects would be
expected for adolescents who decrease their risk behavior;
however, the relatively small number of adolescents decreasing
risk behaviors makes it difficult to test these effects.) Fourth,
we hypothesized that these increases in prevalence estimates
and decreases in consideration of negative consequences are
associated with subsequent increases in risk behavior.!

Method

Farticipants

Participants in this study were 231 male and 246 female adolescents
who completed the first two waves of data collection (Time 1 [T1] and
Time 2 [T2]) in an ongoing longitudinal study of health risk behaviors
conducted in rural areas of Towa (T1 to T2 retention rate = 95%;
Gibbons & Gerrard, 1995; Gibbons, Gerrard, & Boney-McCoy, 1995;
Gibbons, Helweg-Larsen, & Gerrard, 1995). The 220 boys and 233
girls who participated in a third wave of data collection (Time 3 [T3])
were included in follow-up analyses of subsequent risk behavior (T2 to
T3 retention rate = 93%). Half of the adolescents were in the 8th
grade, and half were in the 10th grade, at T1; their mean age at that
time was 14. (It is legal for 14-year-olds to drive in rural lowa.)

Procedure

The adolescents’ families’ participation in the study was solicited via
mailings to the parents of all 8th and 10th graders in chosen rural
public schools throughout the state. To be included target adolescents
had to have a sibling within 2 years of their age, and the sibling and
custodial parent(s) had to be willing to participate in the study, Of the
families that met these criteria, 73% agreed to participate.

Questionnaires were administered in the families’ homes by a
trained interviewer at each time period, approximately 1 year apart.
After presenting instructions and obtaining informed consent, the
interviewer asked the adolescents (and other family members) to
complete the questionnaire in private. Anonymity was stressed, and all
family members were reminded several times that they were not o
discuss each other’s responses at any time. Each family was paid $50
for their participation at T1 and T2 and $55 at T3. The data collected
from family members other than the target adolescent were intended
for another study.

Measures

Risk behaviors. Reckless driving was assessed through the follow-
ing item: “Sometimes both adults and teenagers drive carelessly or
recklessly (too fast or in a dangerous way). How many times in the last
3 months have you driven recklessly?” The options were never (1), once
or twice (2), a few times (3), more than a few times (4), and regularly (5).
The drinking question was “How many times in the last 3 months have
you had a whole drink of alcohol {for example, a bottle of beer, a glass
of wine, or a whole mixed drink)?” The response options for this
question were never (1), once or twice (2), a few times (3), more than a
few times (up to once a week) (4), and regularly (at least two times a week)
(5). Smoking was assessed with the question “How often do you smoke
now?” Response options were not at all (1), a few times every month (2),
several times a week (3), and every day (4).

In an effort to check the validity of the adolescents’ seif-reports of
their behavior, we also asked parents to estimate their child’s participa-
tion in these behaviors (cf. Stacy, Widaman, Hays, & DiMatteo, 1985).
Although the parents consistently underestimated relative to their
son’s or daughter’s self-report, the correlations between both parents’
estimates and the adolescents’ self-reports of all three risk behaviors

were significant and ranged from .24 to .68 (ps < .01). These correla-
tions, together with the emphasis placed on accuracy and anonymity in
the instructions given to all participants, suggest that the adolescents’
reports were reasonably valid indicators of their behaviors. Previous
research has also suggested that these types of self-reports among
adolescents have reasonable validity (see Brown, Clasen, & Eicher,
1986).

Perceived vuinerability. Perceptions of vulnerability were assessed
via two questions for each risk behavior. The questions for accident
risk were “How likely is it that your driving will cause a car or
motorcycle accident that injures someone at some time in the future?”
(1 = no chance, 7 = definitely will happen) and “Compared to others
your age, how likely is it that your driving will cause a car (or
motorcycle} accident that injures someone at some time in the
future?’ (1 = much less likely than others, 7 = much more likely than
others). The drinking risk questions were “How likely is it that you will
have a drinking problem at some time in the future?” and “Compared
to others your age, how likely is it that you will have a drinking problem
at some time in the future?” For smoking risk, the questions were
“How likely is it that you will have a smoking-related illness (e.g., lung
cancer) at some time in the future?” and “Compared to others your
age, how likely is it that you will have a smoking-related illness {e.g.,
lung cancer) at some time in the future?” (Responses to the drinking
and smoking risk questions were made on the scales just described). T1
alphas on the perceptions of vulnerability questions for specific risks
ranged from .68 to .76; T2 alphas ranged from .65 to .81.

Awoidance of thoughts about health and safety.  Avoidance of thovghts
about health and safety were assessed via one question for each risk
behavior (e.g., “How likely is concern for your health and safety to
influence your drinking behavior?”). Participanis responded to these
questions on a scale ranging from rot at all (1} to very much (7).

Estimated prevalence. 'The adolescents” estimates of the prevalence
of reckless driving, drinking, and smoking were each assessed with two
questions about their friends’ and peers’ behaviors (e.g., “How many
of your friends smoke?” and “How many people your age do you think
smoke?”). Responses to these questions were recorded as percent-
ages. Alphas for these measures ranged from .63 to .81.

Results
Overview

The results are organized into four sections. The first
describes the adolescents’ risk behaviors, changes in those
behaviors over time, and the correlations between the three
risk behaviors. The second reports the effect of health and
safety concerns and perceived prevalence (T1) on changes in
risk behavior (from Tl to T2). The third includes analyses
related to the hypothesis that these cognitions change as a
function of change in risk behavior (from T1 to T2). The fourth
set of analyses tested the hypothesis that subsequenl increases
in risk behaviors (from T2 to T3) are associated with adoles-

I Given Weinstein, Rothman, and Nicolich’s (1995) recent sugges-
tion that correlations between perceptions of vulnerability and future
risk behavior are spurious (and positive}, we were reluctant to
hypothesize about this relation. Although elaboration of this issue is
beyond the scope of this article, the current data support their
argument. More specifically, when T1 perceptions of vulnerability
were used to predict T2 risk behaviors (controlling for T1 risk
behavior), the correlations were .08 (p < .05) for drinking and .07
(p < .10) for reckless driving (the correlation for smoking was .01, ns).
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Table 1
Percentage of Participants Reporting Risk Behavior
and Behavior Change

Time Reckless driving? Drinking? Smoking?
% % P
T1 32 28 6
T2 51 43 9
T3 59 48 14
T1-T2 change category
% M %o M Yo M
No risk 34 54 96
Ti 1.0 1.0 1.0
T2 1.0 1.0 1.0
Decrease 11 8 2
T1 3.0 3.0 2.6
T2 1.7 19 1.1
Increase 43 27 6
T1 1.5 1.5 1.3
T2 3.0 30 30
Same risk 11 11 2
T1 24 2.8 2.5
T2 2.4 28 2.5
Note. The scales for drinking and reckless driving were as follows:

1 = never, 2 = ance or twice, 3 = a few rimes, 4 = more than a few times,
and 5 = regularly. The scale for smoking was as follows: 1 = rot at all,
2 = a few times a month, 3 = several times a week, and 4 = every day.
Sample sizes were 476 at Time 1 (T1), 476 at Time 2 (T2), and 453 at
Time 3 (T3). See text for details on behavior change categories.
2Percentage who reported engaging in the behavior more than once or
twice during the last 3 months. PPercentage reporting currently
smoking at least a few times a month.

cents’ altered cognitions about their health and safety and the
prevalence of the risk behaviors.

Behavior and Behavior Change

Participants were divided into the following four behavior
change categories based on their reports of participation in
each of the four risk behaviors: no risk, increasing risk,
decreasing risk, and same risk. Adolescents in the no risk
category reported minimal risk behaviors at both T1 and T2
(i.e., they drove recklessly or drank alcohol no more than once
or twice, or they did not smoke). Adolescents in the increasing
risk category reported at least a 1-point increase between T1
and T2 on the scales measuring the frequency of the specific
behavior. For example, adolescents who reported drinking
once or twice at T1 and reported drinking a few times at T2
were classified as increasers. Similarly, those in the decreasing
risk category reported at least a l-point decrease in their
frequency between T1 and T2. Those in the same risk category
reported engaging in the behavior at least “a few times” at T1
and the same amount at T2. Table 1 presents the percentage of
adolescents who reported engaging in the behaviors at T1, T2,
and T3, as well as the percentage in each T1-T2 behavior
change category.

The smoking and drinking behavior reported by this sample
was similar to national norms for this age group (U.S.
Department of Health and Human Services, 1990). Although
we are not aware of national data on self-reported reckless
driving, we assumed that the prevalence of this risk behavior

was higher in this sample than elsewhere because of the lower
than average legal driving age in rural Iowa. Eighty percent of
the adolescents reported driving at T1, 95% reported driving
at T2, and 98% reported driving at T3.

As expected, there were significant increases in the propor-
tion of adolescents engaging in all three risk behaviors from T1
to T2 and from T2 to T3 (all ps < .01). As can be seen in Table
2, the risk behaviors were moderately correlated with each
other and had moderate to high stability over time.

Changes in Risk Behavior as a Function
of Health Cognitions

To assess the effect of T1 cognitions on changes in behavior
between T1 and T2, we conducted two hierarchical regression
analyses predicting T2 behavior from T1 risk behavior and T1
cognitions (prevalence of risk behaviors among peers, and
ratings of the influence of concerns about health and safety)
for each of the three risk behaviors (reckless driving, drinking,
and smoking). In each of these six analyses, T1 behavior was
entered in Step 1 (thereby controlling for T1 behavior),
followed by T1 cognition in Step 2. For example, in the first
analysis, we predicted T2 reckless driving from the adoles-
cents’ estimates of the prevalence of reckless driving, control-
ling for T1 reckless driving. Thus, these analyses, in effect,
predicted T1 to T2 changes in behavior from T1 cognitions
about the behavior. .

As can be seen in Table 3, the adolescents’ reckless driving,
drinking, and smoking at T1 were significant predictors of
these behaviors at T2 (Bs = .49, .64, and .49, respectively, all
ps < .001). In addition, estimates of the prevalence of these
behaviors, and the influence of concerns about health and
safety, predicted all three risk behaviors at T2 after the
influence of T1 behavior had been controlled. Thus, as
expected, these cognitions at T1 predicted changes in behavior
between T1 and T2.

Changes in Cognitions as a Function of Behavior Change

To assess the cffect of T1-T2 behavior change on T1-T2
changes in risk-relevant cognitions, we conducted a set of three
hierarchical regression analyses predicting T2 cognitions (per-
ceptions of vulnerability, prevalence of risk behaviors among
peers, and ratings of the influence of concerns about health
and safety) for each of the three risk behaviors. In each of
these nine analyses, T1 behavior and T1 cognition were
entered in Step 1, followed by T2 behavior in Step 2 (therefore,

Table 2
Correlations Between Risk Behaviors

Behavior 1 2 3
1. Reckless driving AG** 35%~ 18**
2. Drinking 43> 64** 39%~
3. Smoking 2B+ A6+ S1x+
Note. Correlations between Time 1 {T1) behaviors are above the

diagonal, and correlations between Time 2 (T2) behaviors are below
the diagonal. Correlations on the diagonal are correlations between T1
and T2 assessments of each behavior. Ns = 471 to 476.

**p < 0L '
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both T1 behavior and T1 cognitions were controlled). Thus,
these analyses predicted changes in cognitions from changes in
behavior.

Reckless driving.  As can be seen in Tables 4 and 5, T1 to T2
changes in reckless driving behavior predicted changes in
perceptions of vulnerability to the negative consequences of
reckless driving (8 = .28, p < .01), in estimates of the preva-
lence of reckless driving (B = .27, p < .01), and in the influ-
ence of health and safety concerns (8 = —.23, p < .01). The
pattern of these regressions indicated that increases in reckless
driving between T1 and T2 were accompanied by increased
perceptions of risk, increased prevalence estimates, and de-
creases in reported influence of concerns about health and
safety.

In an effort to examine potentially differential patterns of
cognitive changes in adolescents whose risk behavior in-
creased, decreased, and remained stable, we also conducted a
series of 2 X 4 {Time x Behavior Change Category) repeated
measures analyses of variance {ANOVAs) on the adolescents’
cognitions. These analyses included a separate ANOVA for
each cognition. The Time x Behavior Change Category
interactions were significant for all three driving-related cogni-
tions: influence of health and safety concerns, F(3, 369) = 4.45,
p < .01; perceptions of vulnerability, F(3, 371) = 5.34,p <
.001; and prevalence estimates, F(3, 328) = 8.16, p < .001.2
The pattern of these interactions was as expected in that
simple effects analyses (paired ¢-test repeated measures analy-
ses of the differences in cognitions from T1 to T2) indicated
that the group of primary interest, the increasers, increased
their perceptions of their personal risk as well as their
estimates of the prevalence of reckless driving among their
peers but reported reduced influence of concerns about health
and safety (all ps < .01; see Tables 4 and 3). In contrast, the
decreasers showed a significant increase in reported influence
of health and safety concerns (p < .01) and a marginally
significant decrease in perceptions of risk {p < .10), and they
were the only group that showed a tendency to decrease

Table 3
Time 2 Risk Behaviors as a Function of Time 1 (T1) Cognitions
Reckless
Variable driving Drinking Smoking
Prevalence estimates

T1 behavior (Step 1; B) AG*EE b4FE* 4OF*
T1 prevalence estimates

(Step 2; B) d6*** Nl o A1
Overall F Bo. 0> * 173.17%%+ 86.40***
R? .27 42 27
df 2, 465 2, 469 2, 462

Health and safety concerns

T1 behavior (Step 1; B) YR H4Fr 4G
T1 influence of health and

safety concerns

(Step 2; B) —~177** —.11%* - 09+
Qverall F 611374+ 12037+ 60.23*4**
R2 28 44 28
df 2,471 2, 465 2,472
*p < 05. *p < 01 *'p < 001

Table 4
Time 2 (T2) Reckless Driving Cognitions as ¢ Function
of T2 Reckless Driving

Driving-related cognition

Influence of

Risk Estimated health and safety

Varable perception prevalence concerns
T1 driving-related cog-

nition (Step 1; B) g 37 507
T1 reckless driving

(Step 1; B) -0 -0 05
T2 reckless driving

(Step 2; B) 28** 27 - 23
Overall F 55.01** 54.21** 84.18**
R? .26 .26 35
df 3,470 3, 464 3, 464
Note. Tl = Time 1.
**p < 01

(although not significantly} their estimates of the prevalence of
reckless driving, in spite of the significant increase in actual
reckless driving among their peers (see Table 1). All other
groups recognized the increase in prevalence of this risk
behavior (ps < .05). It should also be noted that, with the
exception of the no risk group, all adolescents clearly overesti-
mated the prevalence of reckless driving among their peers (cf.
Gibbons, Helweg-Larsen, & Gerrard, 1995; Goethals, Mes-
sick, & Allison, 1991; Ross et al., 1977; Suls, Wan, & Sanders,
1988).

Drinking. 'The regression analyses revealed that T1 to T2
changes in drinking were accompanied by changes in cogni-
tions relevant to drinking. Specifically, increases in drinking
were also associated with increases in risk perception (g = .41,
p < .01), increases in prevalence estimates (B = .23,p < .01),
and decreases in the influence of health and safety concerns
(B = —.29,p < .01; see Tables 6 and 7).

As was the case with the change category analyses for
reckless driving, the Time x Behavior Change Category
interactions were significant for all three drinking cognitions:
perceptions of vulnerability, F(3, 468) = 12.52, p < .001;
cstimated prevalence, F(3, 467) = 11.84, p < .001; and
influence of health and safety concerns, F(3, 464) = 4.57,p <
.01. The pattern of changes among increasers followed predic-
tions; members of this group increased their perceived per-
sonal risk and prevalence estimates and reported reduced
influence of concerns about health and safety (allps < .01). In
contrast, decreasers significantly lowered their perceptions of
vulnerability (p < .01) and reported no change in influence of
health and safety concerns.

All groups showed an awareness that the level of drinking

among their pecrs and friends had risen from T1 to T2, F(1,

467) = 98.56, p < .001. This main effect was qualified by a
significant Time X Behavior Change Category interaction,
such that the largest increase in prevalence estimates occurred

2 Initially, each of these analyses included gender as a third factor.
Only 1 of the 27 interactions involving gender was significant, however,
and that interaction was not meaningful. Thus, the analyses reported
here do not include gender.
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Table 5
Time 1 (T1) and Time 2 (T2) Reckless Driving Cognitions as a Function of Change Category
Change category
No risk? Increase Decrease Same risk
Cognition (n = 129) (n =162) (n=42) (n=142)

Perception of risk®

T1 20 2.4 2.7 2.5

T2 19 2.7% 24 2.6

Change -0.1 0.3 -3 0.1
Estimated prevalence®

T1 337 503 516 525

T2 40.3** 64.0%* 52.0 59.8%

Change 6.6 13.7 -5.6 7.3
Influence of health and safety concerns

T1 6.6 5.9 5.0 5.5

T2 6.5 5.5%* 5.5** 5.7

Change =01 -0.4 0.5 0.2

Note.
and T2.

Significance levels refer to paired ¢ tests of the within-subject differences in cognition between T1

#This category includes only those adolescents who had driven by T2.  ®Dependent variable is the mean of

the two perception of vulnerability questions (range = 1-7).

prevalence questions (range = 0-100).
*p <03 *p < 0L

among the increasers and the smallest occurred among the
decreasers (Ms = 21.2 and 6.8, respectively). The no risk group
was the only group that did not dramatically overestimate the
prevalence of drinking among peers at both T1 and T2,

Smoking. Finally, in spite of the small number of partici-
pants who changed their frequency of smoking from T1 to T2,
the pattern of changes in smoking-related cognitions was
similar to that for drinking and reckless driving: Increases in
smoking were associated with increases in risk perception
(B = .35,p < .01), increases in prevalence estimates (p = .11,
p < .05), and decreases in influence of health and safety
concerns (B = —.20,p < .01;see Tables 8 and 9).

The ANOVAs revealed that the anticipated Time x Behav-
ior Change Category interactions for perceptions of vulnerabil-
ity and prevalence estimates were significant, F(3, 466) =
10.02,p < .01, and F(3,467) = 5.46,p < 01, respectively, and
the interaction for health and safety concerns was marginal,

Table 6
Time 2 (T2) Drinking Cognitions as a Function of T2 Drinking

Drinking-related cognition

Infiuence
of health
Risk Estimated and safety
Variable perception prevalence cOncerns
T1 drinking-reiated cog-
nition (Step 1; B) A3 Sqxx A2**
T1 drinking frequency
(Step 1; B) —.16%* -.02 -.03
T2 drinking frequency
{(Step 2; B} 41** 23%* —.29**
Overall F 81.84** 114.54** 04.11**
R? 34 A2 38
df 3, 468 3, 468 3, 464
Nate. T1 =Time 1.
**p < 01

‘Dependent variable is the mean of the two

F(3,471) = 2.45, p = .06. Again, simple effects analyses across
time revealed that those adolescents who increased their
smoking behavior increased their perceived personal risk and
prevalence estimates and reported reduced influence of con-
cerns about health and safety (ps < .01). As with the other two
behaviors, the decreasers were the only group to report a
decrease in their estimates of prevalence and an increase in
influence of concerns about health and safety (although
neither change was significant). All groups significantly overes-
timated the prevalence of smoking at both T1 and T2.

Associations Between Changes in Cognitions

Next, to determine whether the observed changes in risk
perceptions, influence of concern about health and safety, and
estimated prevalence were redundant with each other, we
examined the correlations among these changes. The pattern
of correlations between risk perceptions and influence of
concern about health and safety was consistent across all three
behaviors: Increases in risk perceptions were associated with
decreases in the reported influence of health and safety
concerns (rs ranged from —.15 [p < .01] for drinking to —.10
[p < .05] for reckless driving); prevalence estimates were not
correlated with influence of health and safety concerns; and
two of the three correlations between estimated prevalence
and perceptions of vulnerability were not significant (the
exception was reckless driving; r = .11, p < .05). Thus, it
appears that although all three cognitions changed in the
predicted directions, these changes were not redundant with
each other.

Changes in Subsequent Behavior as a Function
of Changes in Cognitions

To test our hypothesis that the newly adjusted thinking
about health and safety and prevalence of the behavior would
predict subsequent behavior changes, we conducted a series of
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Table 7
Time 1 (T1) and Time 2 (T2) Drinking Cognitions as a Function of Change Category
Change category
No risk Increase Decrease Same risk
Cognition (n =253) (n =128) (n = 40) (n =51)
Perception of risk?
T1 14 18 24 21
T2 1.5 2.3%* 1.8** 21
Change 0.1 0.5 =06 0.0
Estimated prevalenceb
T1 29.7 46.0 59.0 58.2
T2 39.0** 67.2*" 65.8* 67.5%*
Change 93 21.2 6.8 9.3
Influence of health and safety concerns
T1 6.4 55 4.9 4.7
T2 6.3 4.8% 49 43
Change -0.1 -0.7 0.0 0.4

Note. Significance levels refer to paired ¢ tests of the within-subject differences in cognition between T1

and T2.

2Dependent variable is the mean of the two perception of vulnerability questions (range = 1-7).
bDependent variable is the mean of the two prevalence questions (range = (~100).

*p < 05. **p < DL

three hierarchical regression analyses predicting T3 reports of
each risk behavior from T2 concern about health and safety
and estimated prevalence, controlling for T2 behavior. In these
analyses, T2 behavior was entered first, followed by T2 health
and safety concern and, finally, T2 prevalence estimates. Table
10 presents the results of these analyses for all three behaviors.
Self-reported influence of health and safety at T2 was a
significant predictor of all three risk behaviors at T3 (ps < .01),
such that low levels of health and safety influence were
associated with subsequent increases in risk behavior, Esti-
mated prevalence (at T2) significantly predicted changes in
both drinking and smoking above and beyond the influence of
health and safety (ps < .01), such that high prevalence esti-
mates predicted increases in drinking and smoking. T2 preva-
lence estimates for reckless driving, however, did not predict
changes in reckless driving after the influence of health and
safety concerns had been removed.

Table 8
Time 2 (T2) Smoking Cogritions as a Function of T2 Smoking

Smoking-retated cognition

Influence of

Risk Estimated health and safety
Variable perception  prevalence concerns
T1 smoking-related cog-
nition (Step 1; B) 33 AQF* 40+
T1 smoking frequency
(Step 1; B) 02 00 -.01
T2 smoking {Step 2; 3} 35 d1* —.20%*
QOverall F 58.57%* 58.67% 49.97**
R? 27 .28 24
daf 3, 466 3, 461 3,471

Note. T1 =Time1.
*p < 05, **p < 01.

Discussion

Impact of Increased Risk Behavior on Perceptions
of Vulnerability

The current study demonstrates that adolescents percep-
tions of vulnerability to the negative consequences of specific
risk behaviors increase as their participation in these behaviors
increases. Thus, these young adolescents apparently under-
stand the relation between risk behaviors and vulnerability to
negative outcomes and apply this knowledge to themselves. It
appears, then, that the reason that adolescents engage in risk
behavior in spite of their awareness of the potential conse-
quences is not first-order denial of risk. Instead, these adoles-
cents apparently engage in cognitive manipulations that allow
them to deal with the inherent contradiction between their
behavior and their knowledge of the danger. Two of these
manipulations were identified in this study. First, those adoles-
cents who increased their risk normalized their actions by
overestimating their peers’ risk behaviors to a greater extent
than did other adolescents. Second, they decreased the influ-
ence health and safety concerns had on their risk behavior.
Thus, they apparently avoided thinking about health and
safety issues by putting such concerns out of their mind. In
doing so, they engaged in what appears to be a “Scarlett
O’Hara strategy” in which they say to themselves, “I won’t
think about this now.” Furthermore, the data indicate that
these cognitive manipulations were associated with subsequent
increases in all three risk behaviors.

The Reciprocal Relation Between Health Behavior
and Health Cognitions

The findings of this study arc consistent with the traditional
hypothesis that health cognitions predict subsequent health
behaviors. That is, T1 concern about health and safety and
prevalence estimates predicted T2 risk behavior after the



RECIPROCITY OF RISK BEHAVIORS AND COGNITIONS

351

Table 9
Time 1 (T1) and Time 2 (T2) Smoking Cognitions as a Function of Change Category
Change category
No risk Increase Decrease Same risk
Cognition (n = 425) (n = 30) n=9) (n=11)
Perception of risk?
T1 19 23 2.7 28
T2 1.8* 34 23 3.2
Change -0.1 1.1 -04 0.4
Estimated prevalence®
T1 23.4 40.6 511 57.5
T2 31.2** 61.5** 49.5 62.6
Change 7.8 209 -1.6 5.1
Influence of health and safety concerns
T1 6.5 5.7 5.1 51
T2 64 4.9%% 53 4.9
Change -0.1 -0.8 0.2 -0.2

Note. Significance levels refer to paired 1 tests of the within-subject differences in cognition between T1

and T2.

aDependent variable is the mean of the two perception of vulnerability questions (range = 1-7).

YDependent variable is the mean of the two prevalence questions (range = 0-100).

"p < 05. **p < DL

influence of T1 risk behavior had been controlled, and changes
in these cognitions between T1 and T2 predicted T3 risk
behavior. More important, these data also provide evidence
that increases in risk behavior are associated with adjustments
in health cognitions. Thus, the current data suggest a more
complex picture of the evolving nature of the relation between
these cognitions and behaviors over time than most health
behavior models do. They suggest that health cognitions affect
participation in health risk behaviors and that engaging in
health risk behaviors is associated with subsequent changes in
health cognitions.

Whereas data collection at 12-month intervals makes it
impossible to determine whether changes in cognition occur
before changes in behavior, or vice versa, our conclusions
regarding the impact of risk behavior on cognitions are
consistent with two previous studies of the association between
changes in risk behavior and a different kind of risk cognition:
images of the “typical smoker.” First, Gibbons, Gerrard,
Lando, and McGovern (1991) demonstrated that smokers’
perceptions or images of the typical smoker became signifi-

Table 10
Time 3 Risk Behaviors as a Function of Time 2
(T2) Health Cognitions
Reckless
Variable driving Drinking Smoking

T2 behavior (Step 1; B) 38** 63 S50+
T2 influence of health and

safety concerns

(Step Z; B) —.15%* —.08* —.20%*
T2 estimated prevalence

(Step 3; B) 01 11 13
Overall F 85.63*** 115.32%** 69.00%"*
RZ 36 43 31
df 3, 450 3,451 3,445
*p <05, *tp < 0L **p < 001

cantly more negative over time as they tried to quit smoking.
Another, more recent study demonstrated that young adults’
risk prototypes (i.e., images of the typical smoker, drinker,
unwed parent, and reckless driver) also changed as a function
of changes in these risk behaviors (Gibbons & Gerrard, 1995).
That is, the images became more negative among those whose
risk behavior declined (as was the case in the smoker study),
whereas those who increased each risk behavior reported an
increase in the favorability of the prototypes associated with
these behaviors. The favorability of these prototypes, in turn,
predicted future involvement in the behavior.

Together, the current study and the prototype studies
indicate that a variety of influential cognitions shift as a result
of involvement in various kinds of risk behaviors. This suggests
that much of the previous research, which has relied almost
exclusively on nonreciprocal models in examining the relation
between cognitions and risk behavior, has perhaps addressed a
set of limited questions. Specifically, previous research has
demonstrated the importance of cognitions in influencing
behavior by focusing on whether cognitions about risk behav-
iors predict who begins to smoke, drink, and so forth and who
does not. Because most adolescents experiment with risk
behaviors at an early age, however, it is also important to
determine what pattern of reciprocal shifts in cognitions and
behaviors predicts further increases in these behaviors. The
current study demonstrates the relation between behaviors
and cognitions over time and, in so doing, draws attention to
the need to develop more complex methodologies for examin-
ing these linkages (cf. Fiske & Taylor, 1991}.

Motivated Shifts?

It is likely that adolescents whose initial experimentation
leads them to the conclusion that they enjoy a specific risk
behavior will begin to associate with others who engage in that
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behavior (Sheppard, Wright, & Goodstadt, 1985), and this
exposure will lead to increased prevalence estimates. Similarly,
the decision to engage in a risk behavior in spite of its
dangerousness is, ipso facto, evidence that one has decided to
ignore or defer thoughts about the health and safety of the
behavior. The correlational nature of the current study did not
allow us to address the question of whether the shifts in
prevalence estimates and influence of health and safety con-
cerns we observed reflected cognitive strategies for dealing
with ane’s increased vulnerability or were the result of unmoti-
vated cognitive adjustments accompanying increased experi-
ence with the behaviors and increased exposure to peers who
participate in the behaviors.

A recent series of studies, however, has provided evidence
that these cognitive shifts may be self-serving in that they are
more pronounced among people with high sclf-esteem. First,
Smith, Gerrard, and Gibbons (in press) reported two studies
designed to test the hypothesis that individuals with high
self-esteem are more likely than those with low self-esteem to
interpret their health behavior in a self-serving manner. In the
first study we employed an experimental paradigm to demon-
strate that self-esteem moderates the effect of reviewing sexual
and contraceptive risk behavior on women’s perceptions of
vulnerability to unplanned pregnancy. In this study, reviewing
risk behavior increased vulnerability estimates among women
with low self-esteem, but not among women with high self-
esteem. In the second study we employed a longitudinal design
to demonstrate a similar moderation of the relation between
naturally occurring changes in sexual behavior and changes in
risk perception: Women with low self-esteem show greater
increases in their vulnerability estimates after increasing their
risk behavior than do those with low self-esteem. Together,
these two studies demonstrated that self-esteem can mitigate
the acknowledgment of the relation between behavior and
vulnerability to the consequences of that behavior.

In a related study, Gibbons, McGovern, and Lando (1991)
had participants of smoking cessation groups estimate their
vulnerability to smoking-related diseases both before and after
they attempted to quit. The responses of the participants who
were successful in quitting revealed that they had increased
their perceptions of the (health) benefits of quitting but had
not altered their perceptions of the risks associated with
smoking. The opposite pattern was reported by the relapsers,
however. They did not alter their estimates of the benefits of
quitting, but they significantly decreased their estimates of the
health risk associated with smoking, These results raise the
possibility that the relapsers were engaging in a defensive
cognitive strategy designed to protect their self-csteem in the
face of their failure. A more recent study by Gibbons,
Eggleston, and Benthin (in press) provides support for this
interpretation. This study demonstrated that decreases in
perceptions of vulnerability among smokers who relapse are
associated with maintenance of self-esteem. Specifically, those
relapsers who did not lower their risk perceptions reported a
significant drop in self-esteem, whereas those who did reduce
their risk did not. In short, it appears that changes in risk
behavior are associated with cognitive shifts that serve to
maintain self-esteem and facilitate continued participation in
the behavior. Cognitive shifts after acknowledged increases in

risk behavior (like those demonstrated in the current study)
may serve the same function.

Limits of Increases in Perceived Vulnerability

The narrow range in age and experience in the current
sample demands caution in extrapolating from these results to
older, more experienced adolescents or adults. More specifi-
cally, the pattern in these data suggests a linear relation
between risk behavior and perceptions of vulnerability that is
unlikely to persist as these adolescents mature. In fact, there is
reason to believe that when people continue risk behaviors
without experiencing negative consequences, they develop
what Weinstein (1989) has labeled an ““absent/exempt” per-
spective. Although the relation is linear in the early stages of
the development of risk behaviors, it is likely that instead of
resulting in ever-increasing perceptions of vulnerability, these
perceptions will eventuaily at least stabilize and perhaps
decrease, leading the individoal to believe that “if it hasn’t
happened to me so far, it isn’t likely to happen to me at all.”
This decline in the association between perceptions of vulner-
ability and risk behavior may, once again, eventually “allow” or
facilitate future increases in risk.

Implications for Intervention

The current data point to a need for further research on the
combination of cognitive shifts promoting increases in risk
behaviors. More specifically, given that most adolescents at
least experiment with a variety of risk behaviors at a very early
age, it is important that future research examine specific
patterns of cognitive shifts that promote the progression from
initiation of and experimentation with such behaviors to
increased involvement. Two groups of researchers have re-
cently proposed interventions compatible with the current
findings. Graham, Marks, and Hansen (1991) have argued that
alcohol and drug educational programs should be designed to
include efforts to correct misperceptions about the prevalence—
specifically overestimations—of use among peers {cf. Graham,
Collins, Wugalter, Chung, & Hansen, 1991). Similarly, Pren-
tice and Miller (1993) have demonstrated that college students
who mistakenly believe that their negative attitudes about
excessive drinking are not shared by others are motivated to
conform to their (mis)perception that overindulgence is both
normative and expected. Thus, these authors suggest that
encouraging college students to share private attitudes about
drinking, thereby exposing this pluralistic ignorance, will
promote social changes by demonstrating that negative atti-
tudes about excessive drinking are not deviant. Although the
current data are consistent with both of these proposals, the
finding that both misperceptions of prevalence and infiuence
of health and safety concerns are altered by engaging in the
risk behavior suggests that interventions designed to reduce
pluralistic ignorance and overestimation of prevalence will be
maost effective if directed at young people before they begin to
experiment with the risk behaviors, that is, before the process
of engaging in the behavior has affected their cognitions about
the prevalence and riskiness of the behavior.
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