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University of Pennsylvania

Blair T. Johnson
University of Connecticut

Paige A. Muellerleile
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To examine how well the theories of reasoned action and planned behavior predict condom use, the
authors synthesized 96 data sets (N = 22,594) containing associations between the models’ key variables.
Consistent with the theory of reasoned action’s predictions, (a) condom use was related to intentions
(weighted mean r. = .45), (b) intentions were based on attitudes (r. = .58) and subjective norms (r. =
.39), and (c) attitudes were associated with behavioral beliefs (r. = .56) and norms were associated with
normative beliefs (r. = .46). Consistent with the theory of planned behavior’s predictions, perceived
behavioral control was related to condom use intentions (r. = .45) and condom use (r. = .25), but in
contrast to the theory, it did not contribute significantly to condom use. The strength of these associations,
however, was influenced by the consideration of past behavior. Implications of these results for HIV

prevention efforts are discussed.

Because condom use can prevent infection with HIV and other
STDs, health agencies have designed various interdisciplinary
efforts, oriented by behavioral prediction models, to persuade
people to use condoms consistently. For example, the health belief
model (Becker, 1974; Rosenstock, 1974) posits in part that in-
creasing perceptions of vulnerability to HIV infection should in-
crease precautionary behavior. Yet a recent quantitative synthesis
found that chronic perceived vulnerability to HIV infection in
members of high-risk groups is insufficient to motivate protective
actions (Gerrard, Gibbons, & Bushman, 1996; but see Bryan,
Aiken, & West, 1996). The limited support for the perceived-risk
hypothesis suggests a need for other behavioral models of HIV-
risk-related behavior.

In the present article, we modeled condom use behavior on the
basis of two general theories of behavior: (a) the theory of rea-
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soned action (Ajzen & Fishbein, 1977, 1980; Fishbein, 1980;
Fishbein & Ajzen, 1975) and (b) the theory of planned behavior
(Ajzen, 1988, 1991; Ajzen & Driver, 1991; Ajzen & Madden,
1986; Schifter & Ajzen, 1985). Given that these models have
predicted a wide range of behaviors successfully (see reviews by
Ajzen, 1991; Eagly & Chaiken, 1993; Sheppard, Hartwick, &.
Warshaw, 1988) and have served as a basis for several HIV
prevention efforts (e.g., Kamb, Dillon, Fishbein, Willis, & Project
RESPECT Study Group, 1996; Kamb et al., 1998), we expected
that they would also be valuable to predict condom use (cf.
Sheeran & Orbell, 1998). The large number of studies that have
now examined these models in relation to condom use (see Albarr-
acin & Fishbein, 1993) and the variability of the findings suggest
that a quantitative synthesis of this literature would prove valuable.
Therefore, the purpose of the present research was to evaluate the
success of the theories of reasoned action and planned behavior as
predictors of condom use across studies and to examine the plau-
sibility of the relations postulated by these models. For that pur-
pose, we conducted a meta-analysis on the data reported in 42
published and unpublished articles, unpublished theses, disserta-
tions, and technical reports, which together comprised 96 data sets.

Theories of Reasoned Action and Planned Behavior

Beyond the circumscribed context of condom use,’ the theories
of reasoned action and planned behavior are comprehensive the-
ories of many behaviors that specify a limited number of psycho-
logical variables that can influence a behavior, namely (a) inten-
tion; (b) attitude toward the behavior; (c) subjective norm; (d)

! Consistent with the convention in this literature, condom use implies
the male condom. To date, the female condom has received scant attention.
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perceived behavioral control; and (e) behavioral, normative and
control beliefs (see Fishbein et al., 1992).

The Theory of Reasoned Action

Fishbein and Ajzen’s (1975; Ajzen & Fishbein, 1980) theory of
reasoned action, which is illustrated in the top panel of Figure 1,
asserts that one’s intentions influence overt behavior. Formally,

B=~1, (n

where the person’s overt action B (generally measured by self-
report in this domain) is a function of the intention / or willingness
to perform the behavior (e.g., “How likely is it that, in the next six
months, you will [would] use a condom the next time you have
vaginal sex with her?”; Centers for Disease Control [CDC], 1993a,
p. 7). Thus, one is likely to use condoms if one intends to use them.
Intentions, in turn, are influenced by the attitude toward perform-
ing the behavior and the subjective norm. Attitude is the degree to
which one has a positive versus a negative evaluation of the
behavior® and is typically measured by a set of bipolar semantic
differential scales (e.g., unpleasant-pleasant, unwise-wise, bad-
good, unnecessary-necessary, uncomfortable-comfortable; CDC,
1993a, p. 8). The subjective norm is the perception that important
others think that one should or should not perform the behavior in
question and is typically measured by items such as “People who
are important to me think I should use condoms” (see e.g., W. A.
Fisher, Fisher, & Rye, 1995). Formally,

1= Ap, + SNp,, (2)

where I is the intention to perform behavior B, Ay is the attitude
toward performing behavior B, SNy is the subjective norm con-
cerning behavior B, and w, and w, are weights for A, and SN,

Z nb;* m; —» Norm

N

. Future
Intention [—"
behavior -
Tbh*e —» Atitude /
Znb;*m; —» Norm \
Th*e, | Atitude [—* Intention’ — Future
e behavior

Perceived
control

Figure 1. The theory of reasoned action (top) and the theory of planned
behavior (bottom). X nbm; = sum of Normative Beliefs X Motivation to
Comply (indirect norm); 2 b*e;, = sum of Beliefs X Evaluations (indirect
attitude).

respectively. In most studies, intention is driven by attitudes to a
greater extent than by subjective norms (Eagly & Chaiken, 1993).

The attitude toward the behavior is assumed to be a function of
one’s beliefs that performing the behavior in question will lead to
various outcomes and the evaluative aspects of those beliefs (i.e.,
the evaluations of the outcomes). An expectancy-value estimate of
attitude is obtained by weighting each salient belief that the out-
come will occur (b, i = 1, ..., p) by the evaluative implications
of that outcome (e, i = 1, . . ., p). Thus, one is more likely to have
a positive attitude toward using condoms if one believes that using
a condom will lead to positive outcomes (e.g., “will make sex more
fun”) and prevent negative outcomes (e.g., “may help prevent
STDs”). Formally,

Ay~ D be, 3

where A is the attitude toward performing behavior B, b, is the
strength of the belief that performing behavior B leads to outcome
i, e; is the evaluation of outcome i, and p is the number of salient
outcomes. For convenience and because of the assumption that
beliefs and evaluations underlie and determine attitudes (but see
Albarracin & Wyer, 2000; Fazio, 1990), the 2 b, term is denoted
indirect attitude. Behavioral or outcome beliefs are typically mea-
sured by bipolar probability statements linking the behavior to a
set of outcomes (“My using condoms will prevent AIDS” with
response options unlikely vs. likely; Chan, 1994, p. 84), whereas
outcome evaluations are measured by means of bipolar evaluative
items (e.g., “Preventing AIDS is...” with response options bad
vs. good; Chan, 1994; p. 83). This component of the model is
critical when researchers are interested in modifying attitudes
because it assumes that attitudes are based on beliefs (but see
Bargh, Chaiken, Govender, & Pratto, 1992; Fazio, 1990). How-
ever, outcome beliefs and evaluations are not a primary focus of
this review as they do not contribute to actions in a direct fashion.

The subjective norm is also influenced by a set of salient beliefs
about the normative prescriptions of specific referents, weighted
by the motivation to comply with each of those referents. For
example, a man may perceive social pressure to use condoms if he
believes that his partner thinks that he should use condoms and he
is motivated to comply with him or her. Thus,

9
SNy = E nbm,, 1G]

j=1

where SN is the subjective norm toward behavior B, nb; is the
normative belief that referent j thinks the respondent should or
should not perform the behavior, m; is the motivation to comply
with referent j, and g is the number of referents. For convenience
and because of the assumption that subjective norm is based on

2 One important aspect of Fishbein and Ajzen's definition is that their
attitude concerns the behavior, instead of the target or object. As these
researchers showed, and as many other scholars have concurred (e.g.,
Eagly & Chaiken, 1993), this definition of attitude is much more likely to
be instrumental to behavior than a definition that centers around attitudes
toward targets.
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normative beliefs and motivations to comply, the 2 nbm; term is
denoted indirect subjective norm. Normative beliefs are typically
measured by bipolar probability statements about the opinion of a
specific referent (e.g., “Does your main partner think that you
should or should not get him to use a condom every time you have
vaginal sex with him?”; CDC, 1993a, p. 12), whereas motivations
to comply are measured by means of unipolar items (e.g., “In
general, I want to do what my partner wants me to do”; Chan,
1994, p. 83). The use of the 2 nb;m; component to predict subjec-
tive norms assumes that subjective norms can be changed by
changing the perceived positions of important referents or one’s
motivation to comply with those referents. According to the the-
ory, this component contributes to actions only indirectly.

The predictive validity of the theory of reasoned action has been
examined in numerous studies that have previously served as the
literatures for at least three quantitative reviews. Ajzen and Fish-
bein (1973) reviewed 10 studies and reported a .63 average cor-
relation for the prediction of behavior from intentions and a mean
multiple correlation of .76 for the equation predicting intentions
from both attitudes and norms. With similar objectives and larger
samples of studies, Sheppard et al.’s (1988) and van den Putte’s
(1991) meta-analyses estimated correlations of .53 and .62 for the
prediction of behavior and multiple correlations of .66 and .68,
respectively, for the prediction of intentions. These research anal-
yses were important in establishing the predictive validity of the
theory of reasoned action as a comprehensive model of behavior.
These previous syntheses, however, have not examined how useful
the theory of reasoned action is to predict condom use, nor have
they examined the overall structure of the model.

Because many researchers have used retrospective reports of
past behavior as the criterion variable, it is generally difficult to
decide the extent to which behavior results from or leads to
intentions and attitudes (Bem, 1965; see also Osberg & Shrauger,
1986).> Moreover, when intention and behavior are measured at
the same time, random error can inflate correlations artificially.
Thus, we wished to determine whether, across the literature, in-
tentions remain important predictors of future behavior after taking
into account the influence of past behavior and, more generally,
whether the theories’ other posited associations remain plausible
after including past behavior.

It is also important to note that although the theory of reasoned -

action assumes that behaviors are influenced only by intentions,
other literature suggests that attitudes and past actions influence
future behavior directly (Bargh, 1997; Bentler & Speckart, 1979;
Fazio, 1986). According to this view, one’s current behavior may
be habitual and triggered automatically by environmental stimuli.
Such triggers are assumed to lead to a correlation between past
behavior and future actions when the contexts are stable enough to
act as conditional stimuli (see Ouellette & Wood, 1998). Alterna-
tively, it has also been argued that behavior may be elicited
unintentionally when an evaluative representation is present, in
which case attitudes could elicit condom use without further in-
tentional elaboration (see, e.g., Bargh, 1997).

Theory of Planned Behavior

Although the theory of reasoned action typically provides an
excellent account of volitional behaviors, Ajzen (1985; see also
Ajzen & Driver, 1991; Ajzen & Madden, 1986) added the variable

of perceived behavioral control in an effort to predict intentions
and behaviors that are not completely under volitional control (see
the bottom panel of Figure 1). Perceived behavioral control refers
to one’s perception of control over the behavior and is assumed to
reflect the obstacles that one encountered in past behavioral per-
formances. With the inclusion of this new factor, Ajzen’s theory of
planned behavior proposes that perceived behavioral control can
influence behavior directly. Thus,

B =]+ PBC, &)

where B is the behavior, / is intention, and PBC is perceived
behavioral control. In addition to contributing to behavioral pre-
diction, perceived behavioral control is assumed to influence a
person’s intention to use condoms (see Equation 6). That is, people
with higher perceived control are more likely to form intentions to
perform a particular action than those who perceive that they have
little or no control. Formally,

I~ Az + SN + PBC, (6)

where I, Ag, SNg, and PBC have been previously defined. Gener-
ally, perceived behavioral control is measured as an aggregate of
perceptions that (a) one can or cannot perform the behavior if one
wants to, (b) performing the behavior is or is not up to oneself, and
(c) performing the behavior is easy or difficult (see Ajzen &
Madden, 1986).*

Although researchers have theorized about the importance of
perceived behavioral control in this domain (see, e.g., Ajzen, 1991;
Chan, 1994), the correlation between this variable and actual
behavior has sometimes been disappointing. For example, Rei-
necke, Schmidt, & Ajzen (1996) reported that after controlling for
intention, the association between perceived behavioral control
and condom use was —.06 (ns). One possible explanation for the
low correlation is that, at least in this domain, perceived behavioral
control may not capture actual control. In addition, Eagly and
Chaiken (1993) questioned whether merely having control over a
behavior should predict behavior. According to their perspective,
control should only be relevant when people intend to perform the
behavior in question. For example, they would argue that it re-
quires little or no control over the use of condoms to not use them.
Similarly, although they would agree that people are likely to
develop positive intentions if they have a favorable attitude and
perceive the behavior as controllable, they would argue that when
people have negative attitudes and perceive normative pressure not
to use condoms, control perceptions would be practically irrelevant
to condom use intentions.

Another question raised about the perceived behavioral control
construct is its relation to past behavior. Given that past behaviors

3 Measurement factors can also produce inflated correlations. For exam-
ple, because postdictive studies measure intentions and behavior at the
same time, shared error variance and participants’ hypothesis guessing can
also account for higher correlations.

* Ajzen and Madden (1986) also proposed that perceived behavioral
control depends on beliefs that there are obstacles to the behavior (i.e.,
control beliefs) and the perceived power of these obstacles to prevent the
behavior from occurring. For reasons of space and because this component
was not represented in the literature, we decided to omit a description of
this aspect of the theory.
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are consequential for later behaviors (Ouellette & Wood, 1998), it
has been suggested that perceived behavioral control often impacts
intentions and behaviors because perceptions of control are based
on one’s past behavior or because people aitempt to appear con-
sistent in their reports. To this extent, evidence of support for the
inclusion of perceived control has to be considered in relation to
past behavioral performances.

The Present Meta-Analysis

In the present meta-analysis, we integrated 96 data sets
from 42 reports that tested the theory of reasoned action, the
theory of planned behavior, or both. A study was eligible if it
reported associations among several variables relevant to using
condoms: behavior, intentions, attitudes, subjective norms, and
perceived behavioral control. In order to assess path-analytic
models, it was necessary to retrieve as many bivariate correla-
tions among the variables of interest as possible. Therefore,
studies were ineligible if they did not contain either the behav-
ior or the intentional measure and if attitudes and subjective
norms were not assessed either directly or indirectly. Thus, the
studies in the database were those that were designed to test
either the theory of reasoned action, the theory of planned
behavior, or both. The resulting data sets were coded along the
behavior and population dimensions of interest in this review.
After testing the overall fit of the theories of reasoned action
and planned behavior to the resulting meta-analytic correlation
matrix, we performed similar analyses across populations and
behavioral contexts to establish the generalizability of the mod-
els. In addition, we examined the cognitive and behavioral
influences of past behavior and the adequacy of the theories
after controlling for past behavior.

Method

Sample of Studies

References were first retrieved from PsycLIT, the Educational Re-
sources Information Center, and the Social Science Index by means of
selected keywords that included theory of reasoned action, theory of
planned behavior, Fishbein, Ajzen, expectancy value, intention, attitude
toward behavior, attitude toward act, subjective norm, social norm, and
motivation to comply. Other reports were located by manual searches of
articles in journals (i.e., Journal of Clinical and Consulting Psychology,
Journal of Applied Social Psychology, Journal of Personality and Social
Psychology, American Journal of Community Psychology, Health Psychol-
ogy, American Journal of Public Health, and Journal of Sex Research) and
from cross-references within obtained reports. In addition to our efforts to
retrieve published material, we contacted 10 researchers in the field and
requested unpublished material. As a result of this request, we received a
number of unpublished data sets and theses that were also incorporated in
this synthesis. Reports that were available by June 1996 were considered
for inclusion in the sample of studies. A sample of 42 reports that contained
at least one data set testing the theories of reasoned action and/or planned
behavior resulted from using the following inclusion criteria.

1. Condom use behavior. We included only studies that directly in-
volved condom use. Reports focusing on safer sex behaviors or other
condom use-related behaviors (e.g., “buying condoms” or “carrying con-
doms”) were excluded. This criterion served to make the sample of studies
more homogeneous with regard to the target behavior.

2. Presence of a measure of condom use behavior or intention. Eligible

studies had a measure of either intention or behavior or both. Composite
measures of either intention or behavior were accepted only when they
concerned alternative condom use behaviors (e.g., the average of intentions
to use condoms with occasional and steady partners). If composite mea-
sures included factors other than condom use (e.g., average of using a
condom and engaging in a conversation about sexual history), the study
was excluded.

3. Presence of measures of both attitudinal and normative factors.
Eligible studies measured both attitudinal (i.e., either direct, or indirect,
belief-based measure of attitudes) and normative factors (i.e., either direct,
or indirect, belief-based measure of norms).

4. Presence of measure of perceived behavioral control. Eligible studies
testing the theory of planned behavior also included a measure of perceived
behavioral control. We considered that a study measured perceived behav-
ioral control if it measured the extent to which (a) participants can use
condoms if they want to do so, (b) using condoms is up to them, and/or (c)
using condoms is easy or difficult.

5. Presence of appropriate statistics. The report had to include the
associations between at least two of the cognitive and behavioral variables
listed in the first four criteria. Although studies did not always report
complete correlation matrices, they were included if they reported the
correlations or regression coefficients among the factors that pertain to the
relations in the theories of reasoned action and planned behavior (e.g.,
correlations of intentions with attitudes and norms). In some cases, these
associations were obtained by contacting the authors of the studies.

Data Coding and Retrieval

We first coded each study along several dimensions that described the
behavior and the population of interest. Behavioral factors included (a)
type of sex (vaginal, nonvaginal) and (b) type of partner (steady or main
partner, casual or other partner). Population factors included (c) mean age
of sample, estimated when necessary; (d) percentage of males in each
sample; and (e) risk level (higher risk, including men who have sex with
men, clieats of STD clinics, injecting drug users, female sex partners of
injecting drug users, sex workers, and multiple-partnered heterosexuals;
lower risk, including samples other than those listed for higher risk and
samples for which the authors provided no information; see CDC, 1996, for
similar epidemiological classifications).

We retrieved from the studies correlations involving future behavior,
intentions, direct attitudes, direct norms, indirect attitudes, indirect norms,
and past behavior. In order to study the generalizability of the models
across behaviors and populations, we divided data sets on this basis
whenever it was possible. Specifically, we retrieved statistics that pertained
to different behaviors (vaginal or nonvaginal sex, steady or occasional sex
partners) and separated statistics for populations that differed on dimen-
sions of gender, age, and HIV risk.

We made some decisions to ensure accurate retrieval of the data. If a
variable was measured by means of multiple operations and the correla-
tions for the alternate measures were high, we calculated the average of the
relevant coefficients. Retrieval of coefficients was conducted by two cod-
ers working independently, who checked the obtained statistics iteratively.
Occasional disagreements were resolved by consultation with a third coder.
Following these rules, 24 studies provided 1 data set, 9 studies provided 2,
2 studies provided 4, 1 study provided 6, 2 studies provided 8, and 2 studies
provided 12 data sets. Out of the 96 samples or data sets, the majority
(64%) were completely independent (e.g., participants in one sample did
not appear in any other sample), some (10%) pertained to samples that we
labeled nearly independent (e.g., 6% of the participants in one data set also
appeared in another data set), and the remainder (26%) pertained to
samples that we labeled highly dependent (i.e., the majority of the partic-
ipants in one data set also appeared in another data set).
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Data Analysis

We synthesized the theoretical relations of interest with statistical
methods analogous to those used in traditional studies. Tests of the
theory of reasoned action and the theory of planned behavior require
simple correlations in order to examine (a) the magnitude of the
intention—behavior relation (see, e.g., W. A, Fisher et al., 1995), (b) the
~ magnitude of the relation between attitudes and X be; (e.g., Ajzen &
Fishbein, 1980), and (c) the magnitude of the relation between norms
and 2 nbm; (e.g., Albarracin, Fishbein, & Middlestadt, 1998; Fishbein
et al., 1992}. Thus, reported correlations were retrieved or were derived
from reports of multiple regression coefficients when the correlations
among predictors were also reported. In order to identify the relative
contribution of attitudes, norms, and perceived behavioral control (see
Equations 2 and 5), it was necessary to regress intentions on attitudes,
norms, and perceived behavioral control (see, e.g., Fisher et al., 1995).
Even when regression coefficients could not be used to retrieve corre-
lations, they were used to calculate average regression weights as
reported in the studies. Finally, path-analytic procedures were adequate
to examine all of these theoretical equations simultaneously (see, e.g.,
Reinecke et al.,, 1996). Beta weights were thus estimated by fitting
models to the obtained correlation matrix.

Results

Description of Studies

As central tendencies indicated in Table 1 show, the data sets
were all from relatively recent years, sampled populations that
were relatively young, examined females and males in roughly
equal proportions, and often had a higher level of risk for HIV
infection. The data sets specified whether condom use pertained to

Table 1
Descriptive Statistics of the Studies
Variable Value
Median year of report (based on 96 studies) 93.56 (3.53)
Location of study
North America 72 (715%)
Caribbean Islands 2 (2%)
South America 2 2%)
Europe 9 (9%)
Africa 2 (2%)
Australia 9 (9%)
Unidentified 5(5%)
Median sample size (based on 96 studies) 108.50
Mean age of participants (based on 92 studies) 26.75 (9.63)
Mean % female in sample (based on 96 studies) 48.68 (43.48)
Risk level
Lower risk 44 (46%)
Higher risk 52 (54%)
Unclassified 0 (0%)
Type of sex
Vaginal 18 (19%)
Nonvaginal 21 (22%)
Unspecified 57 (59%)
Type of partner
Main 24 (26%)
Other 25 (26%)
Unspecified 47 (49%)

Note. Unless otherwise indicated, values in parentheses are standard
deviations.

vaginal or nonvaginal sex 53% of the time and often left the type
of partner (main or occasional) unspecified. When information was
available, measurement of behavior was most often accomplished
in a prospective fashion. Table 2 lists the studies and samples
within studies that composed the literature reviewed. In total, the
studies sampled 22,594 participants of whom 49% were female;
46% of the participants had a relatively high level of risk for HIV
infection.

Tests of Hypotheses

Theories of Reasoned Action and Planned Behavior

Weighted mean correlations. We followed Hedges and
Olkin’s (1985; see also Johnson, 1993; Johnson & Eagly, 2000)
meta-analytic fixed effects procedures to estimate weighted mean
correlations (r.). In these procedures, correlations are converted
using Fisher’s r-to-z transformations and weighted by N — 3, the
inverse of which is the variance of z, in analyses. For display and
interpretative purposes, resulting weighted mean z values are con-
verted back to r using Fisher’s z-to-r transformation. As expected,
correlations obtained with these procedures were all at least mod-
erate in size (Cohen, 1988; see Table 3). Of particular note,
intentions correlated more highly with future condom use (r. =
.45) than did perceived behavioral control (r. = .25, p < .0001 for
contrast), and attitudes correlated more strongly with intentions (r.
= .58) than did either subjective norm (r. = .39, p < .0001 for
contrast) or perceived behavioral control (r. = .45, p < .0001 for
contrast). Indirect attitude (i.e., 2 b,e;) was highly correlated with
attitude (r. = .56), as was indirect subjective norm (i.e., % nbmj;)
with subjective norm (r. = .46).

Weighted path analysis. The weighted correlations provided
an 8 X 8 correlation matrix. We inserted unities in the diagonal. As
other researchers have done (e.g., Premack & Hunter, 1988; see
Shadish, 1996; Viewesvaran & Ones, 1995), we submitted this
aggregated matrix to linear structural techniques, which are useful
to obtain path coefficients and goodness-of-fit statistics. For these
models, we assumed the smallest number of participants who
provided the observations for any one of the correlations in the
model (see Table 3); no substitution of missing data was per-
formed. The predicted models were fitted using EQS (Bent-
ler & Wu, 1995) and estimated with unweighted least squares
procedures.

We first performed path analysis based on the 7 X 7 matrix of
mean correlations including future behavior, intentions, direct and
indirect attitudes and norms, and perceived behavioral control.
These path models excluded past behavior and were very similar to
the theoretical models in Figure 1 with the exception that we
allowed for intercorrelations (a) between subjective norms and
attitudes and (b) between perceived behavioral control and atti-
tudes and norms.

According to the goodness-of-fit statistics displayed in Table 4,
the theories of reasoned action and planned behavior were plausi-
ble models to predict condom use. The path analysis diagrams
appear in Figure 2. Path coefficients appear next to the solid
unidirectional lines, and values of the squared multiple correlation
appear above the right comer of the boxes for endogenous vari-

(text continues on page 154)
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Table 4
Goodness-of-Fit Statistics for Models and Individual Paths Within the Models
Sample
size Goodness of
information fit Tests of individual paths (for 8)
Zb*e = A
Classification and theory k N CFI SRMR [I—»B PBC—B A—I SN—I PBC-—I andZnb*m— SN
Overall sample
Theory of reasoned action 23 6,162 1.00 .06
Theory of planned behavior 23 6,162 .99 05 51 05° 47 21 .20 .69, .55
Matrix with no missing correlations
(listwise)
Theory of reasoned action 21 5943 99 .06
Theory of planned behavior 15 5,674 98 .05 A8 .04* .53 17 18 .66, .51
Samples with statistically independent
observations
Theory of reasoned action 9 3325 1.00 .07
Theory of planned behavior 8 3,664 1.00 .06 .56 11 46 25 A7 .68, .59
Samples with statistically dependent
observations
Theory of reasoned action 14 2837 98 .05
Theory of planned behavior 14 3,510 .98 .05 42 -.02* 49 .14 .26 .63, 45
Vaginal sex
Theory of reasoned action 8 5005 .99 .06
Theory of planned behavior 8 5005 .98 .05 46 .05 .52 15 22 71, .47
Nonvaginal sex
Theory of reasoned action 9 721 1.00 07
Theory of planned behavior 8 689 1.00 07 .60 -.22° .63 .18* .18% .73, .62
Steady partner
Theory of reasoned action 8 3386 1.00 .06
Theory of planned behavior 8 3386 1.00 .05 .53 .04* .56 17 .18 .76, .53
Casual partner
Theory of reasoned action 7 2,288 .96 .05
Theory of planned behavior 7 2288 .96 .05 35 .04* 46 .14 27 61, .43
Samples with at least 60% females
Theory of reasoned action 10 2479 .98 07
Theory of planned behavior 10 2479 98 .05 51 .02* 44 17 .29 .66, .54
Samples with at least 60% males
Theory of reasoned action 10 3419 .99 .07
Theory of planned behavior 10 3,419 98 .05 53 .04 42 21 27 64, .54
Samples with mean age less than 18 years
Theory of reasoned action 6 63 .96 A2 44 47 31 .62, .51
Theory of planned behavior 0 0 NA NA NA NA NA NA NA NA, NA
Samples with mean age at least 18 years
Theory of reasoned action 15 5,674 .99 .06
Theory of planned behavior 15 5,674 .99 .05 .52 032 48 22 .20 67, .56
Higher HIV risk
Theory of reasoned action 21 5943 1.00 06
Theory of planned behavior 19 5923 .99 .05 49 012 52 .16 22 71, .48
Lower HIV risk
Theory of reasoned action 2 219 1.00 11
Theory of planned behavior 2 219 1.00 .09 .57 25° 27 41 14* .61,.73

Note. Two goodness-of-fit indices were used following Hu and Bentler's (1998) suggestions for sensitivity to model specification under different
distributions and sample sizes. The comparative fit index (CFI) is considered adequate when it exceeds .90 (Bentler & Wu, 1995; Bolien, 1989). The
standardized root mean residual (SRMR) represents good fit when it is equal to or less than .05, marginal fit between .06 and .08, and poor fit above .09.
% = minimum number of studies in the matrix; N = minimal sample size in analysis; / = intention; B = behavior; PBC = perceived behavioral control;
A = attitude; SN = subjective norm; £ b*e = sum of Beliefs X Evaluations (indirect attitude); £ nb*m = sum of Normative Beliefs X Motivation to
Comply (indirect norm). The degrees of freedom were 15 and 21 for the theories of reasoned action and planned behavior, respectively. Testing moderators
of individual paths was beyond the scope of this article.
2The path coefficient was not significant at p < .01.
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Figure 2. Path analysis for the theory of reasoned action (top) and the
theory of planned behavior (bottom) with overall matrix of mean weighted
correlations. Correlations between model components: (a) direct attitude
and norm, .33; (b) indirect attitude and norm, .59; (c) perceived behiavioral
contro} and direct attitude, .21; (d) perceived behavioral control and direct
norm, .11; (e) perceived behavioral control and indirect attitude, .41; and
(f) perceived behavioral control and indirect norm, .31. % nbpm; = sum of
Normative Beliefs X Motivation to Comply (indirect norm);  b*e; = sum
of Beliefs X Evaluations (indirect attitude).

ables.®> To provide convergent evidence on the size of the path
coefficients in these models, we also used the average beta weights
obtained from multiple regression analyses reported in the studies.
As the parenthetical values following the betas in Figure 2 show,
these analyses were highly convergent. As implied by the theories
and as shown in Figure 2, condom use is predicted from attitudes
and norms, which are, in turn, influenced by the corresponding sets
of salient beliefs. The influence of perceived behavioral control on
intention was moderate (8 = 0.20), and its direct impact on
behavior was very small (8 = 0.05).°

To examine the generality of these models across several im-
portant study dimensions, we produced several different matrices
by focusing on specific subsets of the complete database and then
retested the models in Figure 2 using the smallest sample size in
each matrix. These values appear in Table 4 along with goodness-
of-fit indices and a description of the beta weights obtained. First,
to see if our path analytic findings were biased by the use of a
weighted correlation matrix with an unequal number of data sets in
each cell (see Shadish, 1996), we generated a matrix using listwise
deletion procedures and fitted the models again; both the theories
of reasoned action and planned behavior had a good fit (see Table
4). Second, we examined the models within the subset of studies
that were statistically independent; once again, the models had an
adequate fit. In addition, we examined the fit of the model across
behavioral and population factors that varied across studies. Thus,
we fitted the models to the correlation matrices for subsamples of
(a) condom use for vaginal and nonvaginal sex, (b) condom use
with steady and casual partners, (c) samples with greater propor-

tions of females and samples with greater proportions of males, (d)
samples with a mean age of less than 18 and samples with a mean
age of 18 or more, and (e) samples at higher and lower HIV risk.
Both the indices in Table 4 and the convergence in the implications
of the model coefficients suggest that, except for the lack of
support for a direct influence of perceived behavioral control on
actual condom use, the structure of the theories was generally
plausible across different behavioral contexts and populations.’
On the basis of the standardized root mean residual (SRMR)
results, however, there were two samples for which the models did
not fit well. The theory of reasoned action did not fit well when
tested among teens, which may suggest that other processes that
the models fail to represent may be responsible for condom use
among this population. The other sample in which the models did
not fit well according to the SRMR was the sample of studies with
lower risk populations. However, because in these cases some of
the cells in the correlation matrix contained so few studies (k = 2),
we decided not to introduce post hoc modifications to the path
model until more samples become available in the literature.

The Role of Past Behavior in Reasoned Action and
Planned Behavior

We also examined the difference between using postdictive
versus predictive measures of behavior. As can be seen in Table 3,
intentions correlated more strongly with past behavior than with
future behavior (.57 vs. .45, p < .001 for contrast). Similarly,
perceived behavioral control was more strongly associated with
past behavior than with future behavior (.34 vs. .25, p < .001 for
contrast). This pattern of findings suggests that although intentions
may influence future behavior, people’s retrospective inferences
about their past behavior can influence their intentions.

Given that past behavior may be used as information for inten-
tions and perceived behavioral control, we again tested the theories
of reasoned action and planned behavior with some adjustments
that capitalized on the studies that assessed past behavior. Specif-
ically, the new models were very similar to the ones in Figure 2,

3 Because of correlated errors, the squared multiple correlations from
different models cannot be used for comparisons.

$ As discussed in the introduction, it is reasonable to expect perceived
behavioral control to influence behaviors and intentions only when the
valence of the behavior is subjectively positive. That is, B = I + PBC +
I*PBCand I = A + SN + PBC + A*PBC. Although the products that are
necessary to examine this hypothesis were not reported in the data sets we
summarized, we requested the relevant data for the larger samples of
Project RESPECT (CDC, 1996). Multiple regression analyses of males and
females with main and occasional partners provided some support for this
possibility. Thus, the interaction terms had a positive significant influence
on behavior in three of the samples and on intentions in two of the samples.

7 Of course, the finding that the models generalize across different
behaviors and populations does not imply that the components in the model
are identical. To examine the heterogeneity of the theories’ associations,
we calculated Q, which has an approximate chi-square distribution with &
~ 1 degrees of freedom, where k is the number of studies (see Table 3). Q
provides an estimate of the amount of random variance that one can
attempt to account for by considering moderators of a given relation.
Supplementary analyses indicated that the strength of associations pro-
posed generally varied as a function of type of sex, type of partner, age,
gender, and risk level.
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except that past behavior was also introduced as a new exogenous
variable and linked to future behavior, intentions, direct and indi-
rect attitudes and norms, and perceived behavioral control. The
smallest sample size for each matrix was used in analyses (see
Table 3). The new models had an excellent fit: The comparative fit
index (CFI) was .97 and the SRMR was .05 in each case. As shown
in the path diagram in Figure 3, although past behavior exerted
strong influences on attitudes, norms, and intentions, most associ-
ations predicted by the theory of reasoned action remained mod-
erate or strong. The influence of subjective norms on intentions,
however, became small when past behavior was introduced into
the model. Similarly, after controlling for past behavior, the influ-
ence of perceived behavioral control on both intentions and actual
condom use was very small.

Direct Influence of Attitude on Behavior

We also examined the possibility that attitudes can have direct
influences on future behavior that are not mediated by the forma-

tion of more elaborate intentions. Thus, we added a path linking
these two variables to the model in the bottom half of Figure 3. As
can be seen from Figure 4, the new solution was very similar (CFI
= .98, SRMR = .03), except that the path from attitudes to
behavior was very similar in size to the path linking intentions and
behavior.

Discussion

Our review indicates that the theories of reasoned action and
planned behavior are highly successful predictors of condom use.
It thus complements Gerrard et al.’s (1996) conclusion that chronic
perceptions of HIV risk are minimally linked to preventive behay-
ior by pointing to other factors that do predict condom use. Thus,
people are more likely to use condoms if they have previously
formed the corresponding intentions. These intentions to use con-
doms appear to derive from attitudes, subjective norms, and per-
ceived behavioral control. These attitudes and norms, in turn,
appear to derive from outcome and normative beliefs. Neverthe-
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Figure 3. Path analyses for the theory of reasoned action (A) and the theory of planned behavior (B) including
past behavior. Correlations between model components: (a) direct attitude and norm, .30; (b) indirect attitude and
norm, .47; (c) perceived behavioral control and direct attitude, .19; (d) perceived behavioral control and direct
norm, .10; (e) perceived behavioral control and indirect attitude, .32; and (f) perceived behavioral control and
indirect norm, .20. 3 nb#*m, = sum of Normative Beliefs X Motivation to Comply (indirect norm); 3 bre, =

sum of Beliefs X Evaluations (indirect attitude).
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Figure 4.

Path analyses for the theory of reasoned action and the theory of planned behavior including past

behavior and direct influence of attitude on behavior. 2 nb*m; = sum of Normative Beliefs X Motivation to
Comply (indirect norm); I b*e; = sum of Beliefs X Evaluations (indirect attitude).

less, whether behavior was assessed retrospectively or prospec-
tively was an important moderator that influenced the magnitude
of the associations between theoretically important variables.

Determinants of Condom Use

Our general predictions were that the theories of reasoned action
and planned behavior would be plausible models of condom use.
Thus, condom use was expected to be associated with intentions
and perceived behavioral control; intentions were expected to
correlate with attitudes, norms, and perceived behavioral control;
and norms and attitudes were expected to correlate with the indi-
rect, belief-based components.

The Relation Between Intentions and Condom Use

In this study, the weighted mean correlation between intention
and future behavior was .45, which is smaller than that reported by
Sheppard et al. (1988) or by van den Putte (1991), .53 and .62,
respectively. One possible reason why the relation is smaller is that
respondents, and women in particular, may have less control over
condom use than over behaviors typically examined in other
domains (e.g., church attendance or voting). Another possible
reason is that in the current investigation, we distinguished be-
tween studies that assessed behavior retrospectively and prospec-
tively. Not surprising, we found that studies had somewhat larger
intention—behavior associations when they assessed condom use
retrospectively rather than prospectively (i.e., .57 vs. .45). This
pattern of results is consistent with the notion that people base their
intentions (and their attitudes) on their past behaviors (e.g., Bem,
1965; see also Albarracin & Wyer, 2000). Alternatively, as M.
Ross (1989) and Strack (1995) have suggested, people may try to
appear consistent, and this is clearly easier to do when assessments
are obtained at the same time than when intentions and behavior
are assessed at different time periods. In addition, postdictive
studies measuring behavior and cognitions at the same time should
result in a greater percentage of shared error variance. Thus, by
failing to distinguish between postdiction and prediction, both

Sheppard et al. (1988) and van den Putte (1991) may have over-
estimated the strength of the intention—behavior relationship.

The Relation Between Perceived Behavioral Control and
Condom Use

Although the weighted mean correlation between behavior and
perceived behavioral control in the current research was moderate
(re = .24), the impact of this latter variable on behavior was very
small after controlling for the influence of intention (8 = 0.05).
These results are consistent with data reported by Reinecke et al.
(1996), in which bivariate correlations of perceived behavioral
control and different behavioral outcomes ranged from .24 to .32,
but the same associations became negligible (8 = —0.06, ns;
Reinecke et al., 1996) after controlling for the influence of inten-
tions. Nevertheless, the correlation between behavior and per-
ceived behavioral control is greater when behavior is measured
retrospectively and perceived behavioral control is measured con-
currently (r = .34). To this extent, the more one has performed the
behavior in the past, the more likely it is that one will perceive
control over that behavior (see Figure 3).

Past Behavior and Attitudes as Direct
Determinants of Condom Use

This meta-analysis also provided evidence concerning two other
variables that may have implications for condom use. For example,
past behavior had very small direct influences on future behavior
(B = 0.09). This finding is consistent with Quellette and Wood’s
(1998) conclusion that unstable contexts such as the ones fre-
quently involved in condom use prevent habituation or automati-
zation of the behavior. In addition, attitudes appear to have direct
influences on behavior, although they do not contribute over and
above the impact of intentions. The finding that attitudes have
direct influences on actual behavior has often been taken as sup-
port for the argument that attitude can activate behavior automat-
ically (Bargh, Chen, & Burrows, 1996; but see Ajzen & Fishbein,
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in press). It is important to note, however, that measurement error
in intention could also be responsible for this effect, particularly
when attitudes and behavior are assessed at different points in
time.

Prediction of Intentions, Attitudes, and Norms

In the current meta-analysis, the multiple correlation coefficient
when regressing intentions on attitudes and norms was .70 (see
Figure 2); this correlation is slightly larger than meta-analytic
reports by Sheppard et al. (1988) and van den Putte (1991) and
slightly lower than the .76 reported by Ajzen and Fishbein (1973).

The correlation between attitudes and indirect, belief-based at-
titudes was .56, similar to the .53 found by van den Putte (1991).
The weighted mean correlation between norms and indirect norms
Gie., 2 nb;m;) was .46, slightly lower than the .53 found by van den
Putte.

Limitations of the Present Study

Prior to concluding with the implications of the current study for
HIV prevention efforts, there are several limitations of this study
to discuss. These limitations concern the validity of condom use
reports, potential effects of measurement unreliability, effect het-
erogeneity, and conclusions about directionality.

Factors Related to Measures of Condom Use

The current results assume that self-reported behaviors are ac-
curate reflections of persons’ actions. The high reliability of prop-
erly assessed self-reports in relation to sexual behavior has been
established by the use of interpartner reports (Coates et al., 1986;
Jaccard & Wan-Choi, 1995; McLaws, Oldenbrug, Ross, & Cooper,
1990) and by the study of the association between self-reported
condom use and seroconversion (CDC, 1997; Winkelstein et al.,
1987). Nevertheless, it is reasonable to expect that the accuracy of
self-reports will vary as a function of the population and the
behavior. For example, if groups have particularly high alcohol or
drug consumption, reports among their members could be less
reliable than reports by other persons. Similarly, reports could be
more reliable for frequent or infrequent behaviors, depending on
the standards people use to assess sexual events, or temporal
factors, such as recency or primacy (for a review of such phenom-
ena, see Wyer & Srull, 1989). Given these possibilities, the extent
and nature of this bias under different circumstances has to be
determined empirically.

Other Measures

One can also expect some measures to be better than others. For
example, although the literature to date has not yet presented the
rationales for using some measures of perceived behavioral control
over others, there are some indications that some measures may be
better than others. For instance, the studies in this review included
traditional measures of perceived behavioral control, but there are
several alternative conceptualizations and operationalizations. This
construct is sometimes conceptualized as self-efficacy (Bandura,
1977, 1986, 1989, 1992, 1997; Forsyth, Carey, & Fuqua, 1997)
and measured by statements about the likelihood of performing the
behavior under constraining circumstances (e.g., “when he’s been

drinking or doing drugs,” “when you’ve been drinking or doing
drugs,” “when he is sexually excited,” “when you are sexually
excited,” “when he doesn’t feel like using a condom”; CDC,
1993a, p. 13). In other instances, despite Bandura’s (1986) explicit
dismissal of this practice, perceived control has been measured as
the trait variable locus of control (Rotter, 1954), which is a general
attributional tendency to perceive events as either fortuitous or
volitional (see, e.g., Fishbein et al., 1995). We anticipate that
future research comparing the many and diverse measures of
perceived behavioral control will provide some solutions to this
problem.

Effect Heterogeneity

Of importance, the correlations we summarized have consider-
able variability across the 96 databases that provided effect sizes
(see Table 3). This great heterogeneity indicates the presence of
behavioral, personal, situational, or measurement® factors that
have the potential to increase some correlations and decrease
others. These analyses, however, were beyond the objectives of the
present article.

Directionality

Although the theories of reasoned action and planned behavior
specify variables in a causal sequence, it is important to keep in
mind that the present study provides empirical summaries of
correlational associations. For example, one cannot rule out the
possibility that beliefs about the consequences of using condoms
can both influence and be the result of attitudes (cf. Albarracin &
Wyer, in press; Fazio, 1990; Herr, 1995; but see Fishbein &
Middlestadt, 1995). Future research using more complex longitu-
dinal or experimental designs should prove more adequate to
disentangle these possibilities.

Implications for Interventions to Change
HIV-Risk Behaviors

To the extent that condom use can be predicted successfully,
practitioners ought to be able to improve the efficacy of interven-
tions for targeted communities and individuals. Although research-
ers have been successful in designing interventions that reduce the
risk for HIV infection, the specific factors responsible for this
success remain somewhat unclear, because any one intervention
tends to include more than one element that theoretically may be
related to risk reduction (Kalichman, Carey, & Johnson, 1996;
West & Aiken, 1997). In contrast, the current research highlights
specific factors that can increase condom use and would be likely
to succeed from a preventive standpoint.

The theories of reasoned action and planned behavior have
already inspired a number of preventive efforts. Examples of these
programs include the CDC’s AIDS Community Demonstration
Projects (CDC, 1996); Project RESPECT (CDC, 1997); preventive

8 One example of a measurement factor that may be related to the
magnitude of correlations in this literature is the reliability of the measures
used to assess the variables in the theories of reasoned action and planned
behavior. Unfortunately, studies only infrequently provided this informa-
tion, making comparisons difficult.
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software for African Americans (Reis, Fishbein, & Moore, 1996);
theory-based interventions for women (West & Aiken, 1997);
counseling and testing interventions in Argentina (Glasman &
Albarracin, 1995); and information, motivation, and behavioral
skills interventions for college students (J. D. Fisher, Fisher, Wil-
liams, & Malloy, 1994), among others. For reviews of HIV-
intervention efforts, see J. D. Fisher and Fisher (1992); Kelly,
Murphy, Sikkema, and Kalichman (1993); or meta-analyses by
Kalichman et al. (1996) and Weinhardt, Carey, Johnson, and
Bickham (1999).

Many of these interventions are attempts to modify people’s
beliefs about the outcomes of using condoms and to increase
normative pressure to take preventive actions. Thus, attitudinal
campaigns may tell teens’ parents that “when you can’t protect
your kid anymore, condoms can” (Middlestadt, Fishbein, Albarr-
acin, & Helquist, 1995, p. 22). Similarly, counselors may coun-
terargue beliefs about the negative outcoines of using condoms.
For example, if a person reports that using a condom makes sex
painful or uncomfortable, a counselor might probe for the reason
why (CDC, 1993c). If the person says that condoms are too dry,
the counselor can suggest extra lubricant. Alternatively, a coun-
selor can discuss normative factors by asking a client to identify
important people in his or her life and to imagine how each
individual would respond to a condom use suggestion, with the
objective of providing support for the client’s intentions to use
condoms (CDC, 1993c). Or the counselor may specifically state
the following:

We have been talking a lot about condoms. As we have discussed,
condoms are one of the best ways to prevent HIV. Because people are
so concerned about HIV, condoms are becoming more accepted.
Some people don’t realize how much condom use is becoming a part
of life in our community. For example, condoms are sold in a lot more
places than they used to be, and the stores don’t hide them in the back
like they used to. Also condoms are talked about more on TV, in the
movies and . .. in music videos. (CDC, 1993c, pp. 38-39)

In addition to attempts to induce favorable attitudes and sup-
porting social norms, interventions can also increase behavioral
control among participants. For example, a counselor or facilitator
may teach a client the steps necessary for condom use (e.g., having
a condom available at all times, discussing condom use with the
partner in a nonsexual situation) with the objective of conveying
how condom use can become an event under the personal control
of the client. Primary-level studies indicate that such interventions
can increase perceptions of behavioral control (see Kelly et al.,
1994).

Until now, however, whether to use an attitudinal, a normative,
or a perceived control intervention has been suggested by baseline
research or by the intuition of individual practitioners. Although
appropriately conducted baseline research will always provide the
most valid information for guiding the development of interven-
tions, resources (e.g., time, money, personnel) often do not permit
such research to be conducted. Thus, rather than relying solely on
the intuition of individual practitioners (which, unfortunately, is all
too often wrong), the empirical conclusions reached in this article
suggest that interventions emphasizing norms and perceived be-
havioral control alone could be less effective than programs that
attempt to change perceptions of the outcomes of condom use. Our

findings suggest that changing attitudes will produce greater
strides in stemming the current HIV pandemic.
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