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Abstract
Objective—To examine the long-term efficacy of both fear-inducing arguments and HIV
counseling and testing at encouraging and maintaining knowledge about HIV transmission and
prevention, as well as condom use.

Design—Analyses were conducted with a sample of 150 treatment groups and 34 controls and
included measures of change at an immediate follow-up and a delayed follow-up.

Main outcome measures—The main outcome measures were perceived risk of HIV infection,
knowledge about HIV, and condom use.

Results—Results indicated that receiving fear-inducing arguments increased perceptions of risk at
the immediate follow-up but decreased knowledge and condom use, whereas resolving fear via HIV
counseling and testing decreased perceptions of risk and increased knowledge and condom use at
both the immediate and delayed follow-ups. The effects on perceived risk and knowledge decreased
over time, but the effects on condom use became more pronounced.

Conclusion—Inducing fear is not an effective way to promote HIV-relevant learning or condom
use either immediately following the intervention or later on. However, HIV counseling and testing
can provide an outlet for HIV-related anxiety and, subsequently, gains in both knowledge and
behavior change immediately and longitudinally.

Keywords
longitudinal behavior change; HIV prevention; fear appeals; HIV counseling and testing; meta-
analysis

Much past research has tested the effectiveness of intervention programs targeting a reduction
of HIV/AIDS risk and an increase in HIV/AIDS-related knowledge among various populations
(for reviews, see Albarracín et al., 2003, 2005; B. T. Johnson, Carey, Marsh, Levin, & Scott-
Sheldon, 2003; W. D. Johnson et al., 2002). Of the various ways of achieving these objectives,
appeals to increase perceptions of risk and the administration of an HIV test have enjoyed
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considerable popularity for a number of years (see Albarracín et al., 2003; Albarracín,
Kumkale, & Johnson, 2004; Fisher & Fisher, 1992).

Fear appeals usually describe the threat of HIV as significant, or even imminent, given the
stated audience's risk for contracting the disease (Fisher, Fisher, Bryan, & Misovich, 2002;
Kelly, St. Lawrence, Hood, & Brasfield, 1989). Ideally, because fear is arousing, these
strategies should facilitate learning and, eventually, behavior change. Two prior meta-analyses
of HIV-prevention interventions, however, have indicated that fear-inducing arguments do not
produce increases in behavior change (Albarracín et al., 2005; Durantini, Albarracín, Mitchell,
Earl, & Gillette, 2006). This finding is consistent with a potential side effect of fear appeals.
If recipients attempt to control their fear by not paying attention to the intervention content
(McGuire, 1968; see also Williams, Mark, Mathews, & MacLeod, 1996, for a review of the
“emotional Stroop effect”), then fear appeals should deter from gains in both HIV knowledge
and condom use. However, the potential effects of fear-inducing arguments on knowledge
gains, or, for that matter, on risk perceptions themselves, were never explored in those prior
reviews.

Another finding from the Albarracín et al. (2005) meta-analysis is that HIV counseling and
testing successfully increase condom use. It is important, however, to note that no direct
comparison between the effects of fear-inducing arguments and HIV counseling and testing
was provided. This omission is important because such comparisons are meaningful to
understand the effects of risk perceptions in behavior change. In particular, all clients who
freely seek an HIV test must have concluded that they may be infected, even when
approximately 98% of U.S. individuals undergoing testing will find out that they are actually
HIV negative (Centers for Disease Control and Prevention [CDC], 2001a). In other words, the
initial risk sensitization followed by the favorable resolution of the fear may be pleasantly
surprising to many of the individuals who seek testing. Thus, whereas the initial fear may
motivate individuals to avoid the experience of fear in the future, the resolution of the fear may
free up cognitive resources for the processing of the recommendations the counselor delivers.
If this is the case, HIV counseling and testing should be much more successful at increasing
knowledge and changing behavior than the presentation of fear-inducing arguments. This
advantage should be present even after controlling for various differences in the techniques
used in these two strategies.

In this article, we provide a detailed examination of the efficacy of fear-inducing arguments
and HIV counseling and testing over a period of time. Specifically, we synthesized the impact
of these strategies on (a) perceived risk of contracting HIV, (b) knowledge about HIV
transmission and prevention, and (c) actual condom use. This detailed approach consisted of
examining various shapes of the influence of fear-inducing arguments, including direct and
reverse linear relations, as well as curvilinear and moderated patterns. With respect to the time
span we considered, the effects of any intervention can require time to manifest themselves.
Thus, we analyzed change at the time of an immediate follow-up and also a delayed follow-
up. In this regard, the negative or positive effects of an intervention on behavior could spiral,
becoming more pronounced later rather than earlier in the change process (for a meta-analysis
of sleeper effects in the experimental persuasion literature, see Kumkale & Albarracín,
2004). To our knowledge, however, such hypothetical patterns have never been studied in a
meta-analysis of behavior change, which led us to synthesize studies of HIV-prevention
outcomes reporting data from two measures following the intervention. We used the data set
analyzed by Albarracín et al. (2005), except that effect sizes were calculated for two follow-
ups instead of one and studies were added because of a later cutoff date in the bibliographic
search.
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Hypothetical Effects of Fear-Inducing Arguments
Although the role of fear appeals has been debated for decades, the effectiveness of threatening
the recipients of health recommendations is unclear. On one hand, fear can motivate individuals
to learn to shun risky behaviors (see e.g., Hovland, Janis, & Kelley, 1953; Hull, 1943; Miller
& Dollard, 1941). This prediction implies that risk-reduction behavior is a direct function of
fear. In the context of our research, recipients of fear-inducing arguments may be particularly
motivated to attend to the intervention content. Therefore, those participants may have gains
in knowledge about both HIV and condom use.

On the other hand, there is a diversity of empirical findings that contradicts the intuitive
hypothesis that fear facilitates risk-reduction behavior. Empirical tests of this hypothesis have
actually proven inconclusive, to the point of showing that fear can also depress behavior change
(see Albarracín et al., 2005). Janis and Feshbach (1953), for example, reported that increasing
the degree of threatening material in the content of messages about dental hygiene ironically
decreased compliance. Along the same lines, McGuire (1968, 1972), who postulated various
steps of information processing in persuasion, highlighted the possibility that fear might have
antagonistic effects on attending and subsequently yielding to the intervention's
recommendation.

Thus, fear-inducing interventions to prevent HIV may be detrimental rather than beneficial.
As Rothman and Salovey (1997) suggested, messages designed to maintain health, such as
condom use to prevent infection with HIV, might be undermined by describing outcomes in
terms of what may be lost by not engaging in the targeted behavior (e.g., contracting HIV by
not using a condom).1 Using a loss frame may even backfire, instead facilitating preferences
for risky options (Rothman & Salovey, 1997).

Like many such controversies, it has been argued that fear appeals are effective only if the
appropriate conditions are met. To begin, fear inducements may be effective only in the
presence of a clear, feasible recommendation. After all, the drive reduction model (Hovland
et al., 1953) suggests that, for fear appeals to be successful, the recommended behavior must
be effective at diverting threat and possible for the recipients to implement. According to this
model, then, people are likely to change their behavior if they are sufficiently scared plus they
know and are able to do what they have to do to reduce their risk. The resulting prediction
curve illustrates a curvilinear influence of the intensity of the fear-inducement argument on
behavior change. In our meta-analysis, this relation was addressed by coding four levels of
intensity on the basis of the number of fear appeals presented. In addition, we weighted these
scores by the duration of the fear-inducing intervention, following the rationale that longer fear
appeals may be more fear inducing than shorter ones.

The seminal ideas of Hovland et al. (1953) received attention years later when Leventhal
(1970) proposed his parallel response model. Leventhal posited that fear appeals could
independently induce both a response to control the fear (coping with the emotion) and a
response to control the danger (coping with the problem). Therefore, reassuring
recommendations could elicit attempts to control the danger (see also Fisher & Fisher, 1992),
whereas the absence of such recommendations could force recipients to control the fear (see
also Eppright, Hunt, Tanner, & Franke, 2002). In this light, we examined whether fear-inducing
HIV-prevention interventions included (a) information about condom use as a means for
protection and (b) behavioral skills arguments or training to facilitate condom use and, if so,
whether these strategies interacted with the fear inducements.

1Alternatively, a “gain,” or nonfear-arousing message may be more appropriate to stimulate people to engage in a proactive behavior
rather than avoid a risk. However, our meta-analysis could not test this particular moderating hypothesis.

Earl and Albarracín Page 3

Health Psychol. Author manuscript; available in PMC 2009 June 30.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Another postulated condition is the complexity of the intervention content. According to
McGuire (1968), inducing fear when recommending a prevention strategy is likely to be
successful if the fear itself does not hinder comprehension or enhance avoidance of the
intervention content. For that reason, the intensity of the induced fear may interact with the
complexity of the intervention content: Fear appeals should be more persuasive when the
content is easy to comprehend but less persuasive when the content is difficult to comprehend.
To test this prediction, we compared the effects of fear-inducing arguments when the audience
had different levels of education, with the rationale that more-educated people should find it
easier to comprehend all materials than less-educated people.

Finally, whatever impact fear-inducing interventions might have, these effects should be more
pronounced when the recipients have good reasons to experience fear. For example,
determining that one is at risk for HIV could be much more fear inducing when the problem
is highly salient in the community as a whole. It also may be more fear inducing in highly
affected areas where participants may be more likely to know someone who is HIV positive
and, thus, have a vivid example of how devastating HIV can be. If this is so, the effects of fear-
inducing arguments may be stronger in areas such as sub-Saharan Africa. The same effects,
however, may be much smaller in communities that do not experience HIV as such a
devastating and daily problem.

Hypothetical Effects of Resolving Fear Through HIV Counseling and Testing
Since 1994, the CDC (2001b) has recommended that all HIV tests include behavioral
counseling. In the typical structure of the test administration, participants first provide a blood
sample and self-assess their personal risk for contracting HIV and then await the results during
a period that is generally filled with anxiety (Kelly, 1995; see also Carroll, Dockery, &
Shepperd, in press). During the feedback session, the counselor reports the test results and
makes suggestions for either remaining seronegative or coping with seropositivity.

Whereas the presentation of fear-inducing arguments is designed to heighten fear, for
seronegative individuals, the testing situation initially increases fear but then can provide a
favorable resolution of the fear. For instance, data from the CDC (2001a) indicate that an
overwhelming majority of test takers in the United States receive a negative result. Thus, HIV
counseling and testing may be particularly relieving compared with the possibility of an
intervention designed to increase perceived HIV risk.

Of course, in areas with higher seropositivity rates, such as sub-Saharan Africa, the testing
procedures may not always resolve the fear experienced in anticipation of the test. Moreover,
the level of fear in anticipation of the test as well as the degree of relief experienced if the test
is negative could be a function of the difference between seropositivity levels of the tested
study group sample and of the population from which the study group sample is drawn. Overall,
study groups undergoing HIV testing may be more likely to experience a reduction in fear
when the level of seropositivity in the study group is lower than the level of seropositivity in
the population. In contrast, there may be no such reduction when the level of seropositivity in
the study group is higher than the level of seropositivity in the population. That is, at an
individual level, experiencing a better than expected outcome may produce pleasantly
surprising emotions, but experiencing a worse than expected outcome may produce
disappointment (see, e.g., Albarracín, in press; Shepperd & McNulty, 2002). If emotions can
motivate behavior change, then the experience of either pleasantly surprising emotions or
disappointment may motivate participants to engage in risk-reduction behavior. Overall, then,
these study groups should post higher positive changes in condom use relative to study groups
with individuals whose outcomes match their expectations and, thus, do not experience these
motivating emotions.
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Although the results associated with a positive test can reduce risk behavior (e.g., Weinhardt,
Carey, Johnson, & Bickham, 1999), the emotional state accompanying a negative test can also
reduce risk behavior. Theoretically, after receiving a negative test result, participants will
experience positive affect at the removal of an aversive stimulus like the possibility of being
seropositive (Baum, 1994). In this case, participants would likely attend to and follow the
counselor's recommendations with the objective of maintaining the positive affect they are
experiencing (see, e.g., Isen, 1987). In other words, the positive affect induced by this fear
resolution may increase the motivation to never experience the fear again, thus reducing risky
behaviors and increasing associated knowledge.

Decay and Spiral of the Long-Term Effects of Fear-Inducing Arguments and
HIV Counseling and Testing

According to McGuire (1972), people must retain the psychological change they experience
for the change to crystallize in future, consistent behaviors. For instance, people must remember
the intervention recommendation not only immediately after participation in a prevention
program but also later, when the opportunity for engaging in the recommended behavior arises.
For this reason, we were interested in verifying change in knowledge and behavior at two points
in time, one closer and one farther away from exposure to the preventive intervention.

Two distinct longitudinal patterns may emerge for changes in condom use (a behavior) and
changes in fear (an emotion). On one hand, the effect on behavior may spiral over time (i.e.,
those using condoms frequently will increase condom use, and those using condoms
infrequently will decrease condom use). If HIV counseling and testing sessions successfully
increase condom use, condom use may become habitual (Ouellette & Wood, 1998), the
decision to use condoms may be reinforced (Bem, 1965, 1972; see more recently Albarracín
& Wyer, 2001), and greater environmental rewards may be produced (Baum, 1994). Thus,
using condoms may promote further condom use and strengthen the effect of the intervention
as time elapses. By the same token, if fear appeals decrease condom use immediately after the
intervention, this lack of behavioral success may become stronger at the time of longitudinal
measures. On the other hand, emotions such as fear do not endure; they tend to fade away
(Clore & Schnall, 2005). Thus, effects on risk perceptions immediately after fear-inducing
arguments or HIV counseling and testing may be significantly smaller at the time of the delayed
follow-up.

Method
Review and Inclusion Criteria

We conducted a thorough review of reports that were available by January 2005.2 For inclusion
in this meta-analysis, studies had to meet several eligibility criteria.

1. Studies were included if they described the outcomes of a standard intervention to
promote condom use. We excluded interventions to promote safer intravenous drug-
related behaviors or abstinence from sex, except when they also included a condom
use component.

2. Reports had to include pretest assessments to determine change over time.

3. The studies we included concerned long-term outcomes beyond the most immediate
follow-up examined in other reviews (see, e.g., Albarracín et al., 2005). As such, we

2For a detailed description of the review and selection process, see Albarracín et al. (2005).
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excluded studies in which the researchers only obtained or only reported outcomes
for a single posttest.

4. Studies had to present appropriate statistics to calculate standardized effect sizes
representing change from the pretest to the first and second posttests in our analyses.
We excluded reports when the selected statistics could not be calculated.

Of the 735 research reports considered for inclusion in this meta-analysis, 76 met our inclusion
criteria, providing 184 statistically independent groups or units.3 Of note, 175 of the 184 groups
included in this meta-analysis were a subset of a larger sample of studies that generally included
a single follow-up and were reported in another report (see Albarracín et al., 2005; cutoff date
= September 2003). However, neither the longitudinal analyses nor the direct comparison of
fear increment and fear resolution of interest here was presented in the earlier meta-analysis.
The focus of the earlier meta-analysis was testing the effectiveness of different contents of
interventions across different populations and contexts. Instead, the focus of the present meta-
analysis was to contrast the immediate and longitudinal effects of fear-inducing arguments and
HIV counseling and testing.

Coding of Study Characteristics
To examine the efficacy and longitudinal patterns of fear-inducing arguments and HIV
counseling and testing, each report was coded for the inclusion of these strategies as well as
other characteristics of the research. Two independent raters coded characteristics relevant to
the report and the methods used in the studies. Intercoder agreement for all categories included
in the coding sheet was 85%. Disagreements were resolved by discussion and further
examination of the studies.

Fear-inducing arguments—We coded interventions for the presence or absence of risk
arguments, which are designed to heighten participants’ awareness of their personal risk of
contracting HIV (Kelly et al., 1989, 1992). These arguments typically describe the health
problems associated with HIV/AIDS (Carey et al., 1997) or attempt to sensitize the audience
to their own HIV risk (e.g., Brown, Reynolds, & Lourie, 1997). To assess the shape of the
relation between fear inducements and behavior change, we split the data into four groups on
the basis of number of fear-inducing arguments and analyzed the effects of delivery intensity.
We first recorded the presence or absence of (a) an explicit mention of personal risk of
contracting HIV or sexually transmitted infections (STIs), (b) an explicit mention of health
problems associated with these diseases, and (c) other strategies, such as reminding participants
of a known person who contracted an STD in the past year. We summed the presence or absence
of these types of fear-inducing arguments (each dummy coded), creating a score that varied
from 0 to 3. Second, we weighted the sum of the three fear-inducing arguments by the duration
of the intervention (in minutes), with the rationale that longer, more intense interventions that
include fear inducements might achieve higher levels of fear than shorter, less intense ones.4

HIV counseling and testing—We also coded for the presence or absence of HIV
counseling and testing. HIV counseling and testing sessions generally include assessments of

3One-hundred thirteen reports were excluded because they did not include a condom use component, 112 were review or theoretical
papers, 104 were survey papers, and 75 did not include a standardized intervention. An additional 74 reports were excluded because they
did not include a pretest; 128 papers included only an immediate follow-up. Finally, 131 papers either presented qualitative data or lacked
usable statistics from which to calculate effect sizes.
4Although we would have liked to weight the inducements by the actual amount of time devoted to increasing fear throughout the
intervention, most papers reported only overall intervention duration without a breakdown of time devoted to each strategy. As such, we
used the overall duration of the study as a proxy for the percentage of time devoted to fear-inducing arguments. Although some
interventions may focus more on other strategies, such as negotiation skills or social support, during this extra time, overall intervention
duration may still be a viable proxy for the duration of fear-inducing arguments. Specifically, there were no systematic differences in
duration across levels of fear inducements. Thus, it appeared that the strategy was reasonable, F = 0.28, p = .84.
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knowledge about HIV transmission and prevention, as well as personal risk of contracting HIV
(e.g., CDC, 2001b). Often, the counselor and client discuss personal barriers to and resources
available for risk reduction in an attempt to increase the behavioral skills that can promote
change (e.g., Kelly, 1995). Thus, with the exception of the test administration, the counseling
can comprise fear-inducing arguments as well as other intervention strategies that are used
outside of the context of a test.5

Study group sample and population HIV rates—To test predictions about the effects
of the strategies of interest as a function of the HIV rate of the population and/or the study
group sample, we recorded the study group HIV infection rate whenever it was available.
Furthermore, we retrieved population HIV infection rates from UNAIDS, UNICEF, and the
World Health Organization (2004a, 2004b, 2004c), using country as the underlying population,
and subtracted the study group sample rate from the population rate to analyze whether these
differences moderate the impact of HIV counseling and testing.6

Retrieval of Effect Sizes
For each report, two raters independently calculated effect sizes. Disagreements were examined
by a third researcher and resolved by discussion. Raters were instructed to calculate effect sizes
representing change from the pretest to the first posttest for immediate effects and from the
pretest to the second posttest for delayed effects. Efforts were made to calculate effect sizes
for all measures of the constructs of interest measured in each report. When there was more
than one measure of a construct in a particular study, we first calculated effect sizes for each
one and then obtained the average, which was used as the effect size for that particular variable
(B. T. Johnson, 1993).

To represent change from the pretest to the posttest measures, we used Becker's (1988) g, which
is calculated by subtracting the mean at the earlier time (e.g., pretest) from the mean at the later
time (e.g., the immediate posttest) and dividing the difference by the standard deviation of the
earlier measure (e.g., the pretest). We calculated effect sizes representing change in perceived
risk, knowledge, and condom use. In all cases, we considered the wording of the measures and
not the authors’ labels for the constructs (see also Albarracín et al., 2003). Below we describe
typical measures accepted as indexes of each variable.

Perceived risk—Perceived risk was typically measured with participants’ assessments of
the likelihood that they could become infected with HIV in the future (e.g., “There is practically
no chance I could get AIDS” [reverse-scored]; O'Leary, Jemmott, Goodhart, & Gebelt, 1996,
p. 520).

Knowledge—Many studies assessed the participant's knowledge about HIV or AIDS using
a series of statements that the participant evaluated as true or false (e.g., “The AIDS virus can
be caught through ordinary close social contact, such as sitting next to an infected person”;
Rigby, Brown, Anagnostou, Ross, & Rosser, 1989, p. 149). Knowledge scores in most cases
were calculated by computing the percentage of questions a participant answered correctly.
When researchers reported statistics for individual items, we calculated effect sizes for each

5However, because not all counseling sessions include fear-inducing arguments, multivariate analyses allowed us to separate the effects
of the two types of strategies. This information was coded from the text of the reports included in the meta-analysis using the above-
mentioned criteria. Of the 184 cases included in the meta-analysis, 11 contained both fear-inducing arguments and HIV counseling and
testing, 60 included only fear-inducing arguments without HIV counseling and testing, 18 included only HIV counseling and testing
without fear-inducing arguments, and 95 contained neither fear-inducing arguments nor HIV counseling and testing.
6For the analyses of fear-inducing arguments, no study group infection rates were reported nor can one assume that participants know
their serostatus. As a result, we used only the population rates in these analyses.
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question and then averaged those effects into a global measure of change in knowledge (see
B. T. Johnson, 1993).

Condom use—Condom use measures included assessments of subjective frequency scales
as well as reports of the number of times participants used condoms and the percentage of
condom use over intercourse occasions. For example, the CDC AIDS Community
Demonstration Projects Research Group (CDC, 1993) asked participants, “When you have
vaginal sex with your main partner, how often do you use a condom?” (p. 11), and participants
provided their response on a scale from 1 (every time) to 5 (never). Similarly, to obtain a more
precise report of condom use, Ploem and Byers (1997) asked participants to report the
frequency of sexual intercourse over the previous 4 weeks as well as the number of occasions
of sexual intercourse for which condoms were used. The researchers then derived a percentage
of condom use for each participant. In addition, many researchers analyzed change in the
number of occasions of unprotected sex (Allen et al., 1992) or the percentage of times
participants had unprotected sex during a given period of time (Collins, Kohler, DiClemente,
& Wang, 1999). In these cases, change scores were reverse-scored to maintain a metric in
which higher numbers indicated increases in protection from HIV.

Analytic Strategy
We calculated weighted mean effect sizes to examine change over time in treatment and control
study groups and performed corrections for sample-size bias to estimate d. Statistics d are
Becker's g (Mposttest – Mpretest/SDpre) adjusted for sample size. We used Hedges and Olkin's
(1985) procedures to correct effects for their sample size and to calculate weighted mean effect
sizes, d, and homogeneity statistics, QB, which test the hypothesis that the variance of the
population effect size is no greater than what would be expected due to random error. QB is
obtained from the sums of squares of an analysis of variance (ANOVA) and is a homogeneity
index analogous to an F ratio that allows comparisons for differences between study groups.
Calculations of the between-subjects variance followed procedures developed by Hedges and
Olkin (1985). When designs were within-subject, we calculated the variance of effect sizes
using Morris's (2000) procedures. We performed calculations for within-subject effect sizes
using three alternate correlations between pre- and posttest measures (see Albarracín et al.,
2003). Thus, we assumed r = .00 and r = .99 as the most extreme values and also imputed
correlations from Project RESPECT (see Kamb et al., 1998), which provided moderate values
of this association.

Computations of effect sizes were performed using fixed-effects procedures. In this case, one
assumes a fixed population effect and estimates its sampling variance, which is an inverse
function of the sample size of each group. The inverse of the effect size's variance is used to
weight effect sizes prior to obtaining average values. Thus, effect sizes from studies with larger
sample sizes are considered more precise and carry more weight than effect sizes obtained
from studies with smaller sample sizes. These procedures are powerful and produce narrow
confidence intervals (Rosenthal, 1995; Wang & Bushman, 1999).

The data were analyzed with a weighted ANOVA model, using the weighting scheme described
above and controlling for other factors that may influence the relation between fear-inducing
arguments or HIV counseling and testing and our dependent measures. Only those variables
that had significant correlations with fear-inducing arguments and HIV counseling and testing
were included in the analyses. Therefore, every analysis also included (a) the duration of the
intervention, (b) the time between the end of the intervention and the first posttest, (c) the time
between the first posttest and the second posttest (for delayed effects), (d) the presence or
absence of informational arguments, (e) the presence or absence of attitudinal arguments, (f)
the presence or absence of normative arguments, (g) the presence or absence of behavioral
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skills arguments, (h) the presence or absence of behavioral skills training, and (i) the presence
or absence of condom distribution. These variables were always present in the models we tested
in addition to the most critical factors in each focal analysis but are reported in detail elsewhere
(see Albarracín et al., 2005).

Results
Samples of Studies and Study Groups

We included 76 reports, which provided 150 independent treatment study groups and 34
independent control study groups. Of the 76 reports, 13 provided a single data set, 39 provided
2 data sets, 11 provided 3 data sets, 8 provided 4 data sets, 2 provided 5 data sets, and 3 provided
6 data sets. In all cases, different data sets included different participants.

Longitudinal Effects of Control Versus Intervention Study Groups
We first examined change in perceived risk, knowledge, and condom use at the two posttests
across intervention and control study groups. The weighted means, d, suggest that, in the
sample of reports we analyzed, there was more change in knowledge and condom use in
intervention than control study groups at both the immediate and delayed posttests. These
patterns were confirmed by significant between-groups statistics for these two measures at both
points of time (for knowledge at the immediate and delayed follow-ups: QBs(1) = 122.47 and
126.64, p < .001, respectively; for condom use at the immediate and delayed follow-ups:
QBs(1) = 98.31 and 174.28, p < .001, respectively), as well as significant change relative to a
zero standard for both measures in intervention conditions; for knowledge at the immediate
and delayed follow-ups: 95% CI = 0.41, 0.46 and 0.45, 0.50, respectively; for condom use at
the immediate and delayed follow-ups: 95% CI = 0.32, 0.36 and 0.35, 0.39, respectively.

Change in perceived risk, however, did not vary across intervention and control study groups.
The mean change for perceived risk in interventions was 0.02 for the immediate posttest and
– 0.07 for the delayed posttest. Neither of these indexes differed significantly from control
study groups or from a zero standard representing stability; QB(1) < 1.10 in all cases.

Test of Hypotheses About Fear-Inducing Arguments and HIV Counseling and Testing at the
Immediate and Delayed Follow-Ups

To examine the independent effects of fear-inducing arguments and HIV counseling and
testing, we studied the effect sizes representing change as a function of (a) the presence or
absence of fear-inducing arguments and (b) the presence or absence of HIV counseling and
testing. Supplementary analyses considered the role of behavioral recommendations and
intervention-content complexity in general and for a particular audience.

Effect of fear-inducing arguments on knowledge, perceived risk, and behavior
—Fear-inducing arguments could promote or hinder the effectiveness of interventions to
increase HIV-relevant knowledge and condom use because of the associated increases in
perceived risk. Therefore, we first verified whether presenting fear-inducing arguments
actually increased perceptions of personal risk of contracting HIV relative to not presenting
these arguments. Consistent with the objectives underlying the use of fear inducements, the
presence of fear-inducing arguments increased perceptions of risk at both posttests (see Table
1).

The next step was to determine whether the presence of fear-inducing arguments led to smaller
or larger changes in knowledge and condom use than its absence. Supporting the negative linear
hypothesis, the presence of fear-inducing arguments was associated with lesser increases in
knowledge and condom use than the absence of fear-inducing arguments (i.e., for knowledge,
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d = 0.42 vs. 0.67 and d = 0.43 vs. 0.59 for the immediate and delayed follow-ups, respectively;
for condom use, d = 0.08 vs. 0.51 and d = 0.04 vs. 0.77 for the immediate and delayed follow-
ups, respectively; see Figure 1). In combination, these findings may imply that, at the time
participants received the intervention, they were too preoccupied with their own fear of
contracting HIV or other STIs to properly process the health information and
recommendations.

Support for the hypothesis of a reverse association between fear and behavior change, however,
does not rule out the curvilinear and moderated hypotheses. Therefore, we first tested the
possibility that increases of fear might be beneficial up to one point but detrimental after that.
These analyses were conduced in two ways. First, we summed the presence or absence of three
types of fear-inducing arguments (each dummy coded), creating a score that varied from 0 to
3. Second, we weighted the sum of the three fear-inducing arguments by the duration of the
intervention (in minutes), with the rationale that longer, more intense interventions that include
fear inducements might instill higher perceptions of risk than shorter, less intense ones.

The interventions we summarized had zero, one, two, or three fear-inducing arguments, thus
mapping well onto a three-level distribution of fear. Yet, the level of behavior change associated
with these three levels of fear did not follow the inverted-U pattern predicted by McGuire's
(1968) model. Instead, behavior change was greater when the level of fear was none or low
rather than moderate or high, QB(2) = 119.14, p < .001, at the immediate follow-up and QB
(2) = 167.80, p < .001, at the delayed follow-up, with no difference verified between the
moderate- and high-fear conditions, QB(1) = 0.36, ns, at the immediate follow-up and QB(1)
= 0.43, ns, at the delayed follow-up. Contrary to the inverted-U hypothesis, even when the
presence or absence of fear-inducing arguments was weighted by the length of the intervention
in minutes, there was no consistent association between the intensity of the fear and behavior
change, either when we fit a linear or a quadratic model regressing behavior change on the
time-weighted arguments variable.

Finally, we examined two interactions that can shed light on the moderated hypothesis. First,
because fear-inducing arguments may promote knowledge and behavior change only in the
presence of a behavioral recommendation (see, e.g., Hovland et al., 1953), we assessed whether
presenting fear-inducing arguments and risk-reduction recommendations together was linked
to increased perceived risk, knowledge, and condom use. We used two indexes of presence of
behavioral recommendations. First, treatments that had an explicit statement that one should
use condoms to prevent HIV were classified as including a behavioral recommendation,
whereas those that did not have this statement were not. In addition, because the behavioral
recommendation must be feasible and because behavioral skills training presumably facilitates
performance of the recommendation, we categorized the use of behavioral skills strategies as
presence of a behavioral recommendation. Thus, the examination of this question involved 12
analyses of change, including 1 for each of the three dependent measures of interest (perceived
risk, knowledge, and condom use) as a function of presence versus absence of fear inducements,
each of the two indexes of presence of behavior recommendation, the interaction between the
presence of fear and each index of presence of behavior recommendations, and the two follow-
up measures. Although the interaction between the presence of fear and behavioral
recommendations on condom use was significant in all cases, the direction of the findings
reflected in this interaction did not support this hypothesis. In fact, the presence of a
recommendation without fear was more successful than its presentation with fear
(recommendation index I: for knowledge, d = 0.45 vs. 0.40 and d = 0.50 vs. 0.06 for the
immediate and delayed follow-ups, respectively; for condom use, d = 1.22 vs. 0.08 and d =
1.23 vs. 0.06 for the immediate and delayed follow-ups, respectively; recommendation index
II: for knowledge, d = 0.60 vs. 0.49 and d = 0.64 vs. 0.47 for the immediate and delayed follow-
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ups, respectively; for condom use, d = 0.92 vs. 0.08 and d = 0.90 vs. 0.08 for the immediate
and delayed follow-ups, respectively).

The second interaction that bears on the moderated effects of fear takes into account the
complexity involved in understanding the content of the intervention. To test this prediction,
we examined the interaction between fear-inducing arguments and the education level of the
target population. The results of these analyses revealed no significant interaction between
education and fear-inducing arguments, lending even more credence to the possibility that
greater cognitive ability of the audience did not alter the negative effects of fear inducements.

Effect of HIV counseling and testing on knowledge, perceived risk, and behavior
—We hypothesized that the resolution of fear that is associated with a negative HIV test would
effectively trigger knowledge and behavior change. Supporting this hypothesis, the presence
of HIV counseling and testing was associated with significant increases in both knowledge and
condom use (Table 1). Also as expected, these increases were accompanied by decreases in
perceived risk, a finding that renders support for our fear-resolution hypothesis.

Moderating Effects of HIV Incidence as a Marker of the Intensity of HIV-Related Fear
One potential explanation for the divergent effects of fear-inducing arguments and HIV
counseling and testing is disparate emotional effects. Therefore, one way of validating this
assumption is to analyze the effects of the HIV rates in a given population in combination with
the effects of fear-inducing arguments and HIV counseling and testing. For instance, fear-
inducing arguments may induce greater fear among populations with higher rather than lower
seropositivity because populations with higher rates of HIV are more likely to know people
who are infected with HIV and, thus, to be sensitive to fear appeals. For the same reasons, HIV
counseling and testing may offer greater emotional relief for populations with higher
seropositivity baselines if (and only if) the sample has lower infection than expected on the
basis of the population rates. To test these possibilities, we analyzed the effects of population
and study group sample HIV rates and either fear-inducing arguments or HIV counseling and
testing on behavior change.

The analysis of HIV rates and fear-inducing arguments consisted of examining behavior change
as a function of the presence or absence of fear-inducing arguments, the population's HIV rate,
and the interaction between the two. These analyses revealed significant interactions between
fear-inducing arguments and infection rate at both the immediate (QB(1) = 9.08, p < .001) and
delayed (QB(1) = 14.42, p < .001) follow-ups. As reported above, the presence of fear-inducing
arguments resulted in smaller changes in behavior than the absence of fear-inducing arguments.
However, this effect was stronger when the population HIV infection rate was higher than
when it was lower; for immediate follow-up, QB(1) = 53.00, p < .001; for delayed follow-up,
QB(1) = 71.76, p < .001.

For the analyses of the effects of HIV counseling and testing, we subtracted the baseline sample
infection rate from the population rate, thus producing a continuous variable for which more
positive numbers indicate higher infection rates in the population relative to the study group
sample and, presumably, greater emotional relief in the study group sample. As expected, the
interaction between the difference scores for HIV rates and the use of HIV counseling and
testing sessions was significant; for the immediate follow-up, QB(1) = 12.41, p < .001; for the
longitudinal follow-up, QB(1) = 31.68, p < .001. The pattern of means underlying this
interaction was not exactly as expected, but it was nonetheless not inconsistent with our
predictions. Following HIV counseling and testing sessions, bigger discrepancies between the
sample and the population HIV infection rates, both positively and negatively, were associated
with greater behavior change than were smaller discrepancies. That is, there was more behavior
change when the sample rate was larger or smaller than the population rate than when they
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were equal; comparing the lowest level versus the moderate levels: for immediate follow-up,
QB(1) = 43.00, p < .001, and for delayed follow-up, QB(1) = 19.54, p < .001; comparing the
highest level versus the moderate levels: for immediate follow-up, QB(1) = 4.47, p < .05, and
for delayed follow-up, QB(1) = 24.90, p < .001. In addition, however, greater positive
discrepancies produced the most behavior change compared with all other levels of
discrepancy; for immediate follow-up, QB(1) > 30.83, p < .001, and for delayed follow-up,
QB(1) > 49.34, p < .001.

Decay and Spiral Effects in the Longitudinal Effectiveness of Fear-Inducing Arguments and
HIV Counseling and Testing

Because we had hypotheses about potential increases and decreases in intervention
effectiveness over time, we were interested in comparing the amount of change in perceived
risk, knowledge, and condom use observed at each time. With this objective, we subtracted the
QB at the delayed follow-up from the QB at the immediate follow-up in Table 1, thus creating
differences that are distributed as an F ratio with 1 degree of freedom. As can be seen, there
were significant differences for the effect of fear-inducing arguments on knowledge, perceived
risk, and condom use at the time of the delayed follow-up relative to the time of the immediate
follow-up. It is interesting that, as expected, the effect of HIV counseling and testing on condom
use increased from the immediate to the delayed follow-up, whereas the effect of fear-inducing
arguments decreased between these points in time. Also, the presence of HIV counseling and
testing increased knowledge from the immediate to the delayed follow-up but decreased
perceptions of risk across the same time span.

Discussion
To the best of our knowledge, this is the first meta-analysis to examine the influence of HIV-
prevention interventions by looking at more than one follow-up, thus shedding light on the
long-term outcomes of fear inducements and HIV counseling and testing. In addition, this
research synthesis provides evidence concerning the nature of longitudinal changes following
the immediate impact of an intervention in general. This objective was not accomplished by
any prior synthesis of behavior-change interventions.

This Meta-Analysis in the Context of Prior Research on Long-Term Behavioral and Cognitive
Change

We predicted and found support for different longitudinal patterns for perceived risk (an
emotion) and condom use (a behavior). First, in every analysis we conducted comparing the
effects of fear-inducing arguments over time, initial changes in risk perceptions decayed as
time elapsed. This finding is clearly in line with earlier predictions about a rapid decay of the
experience of emotions over time (Clore & Schnall, 2005). Although the effects of fear
inducements on risk perceptions decayed, the corresponding decreases in behavior
strengthened over time. Thus, increasing perceptions of risk resulted in even less condom use
at the delayed than at the immediate follow-up, indicating that this lack of behavioral success
can have serious long-term consequences.

HIV counseling and testing, which was associated with initial increases in condom use but
decreases in perceived risk, showed similar changes in these patterns. That is, the initial
decreases in risk perceptions faded, but condom use spiraled over time. Thus, this meta-analysis
provides evidence that longer times provide an opportunity for people to reflect on their
behavior. Longer times may also provide opportunities for the environment to reinforce the
behavior elicited by an intervention (see Albarracín & McNatt, 2005; Baum, 1994). In this
regard, our results are encouraging in that the ultimate goal of permanently changing behavior
may be possible.
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This Meta-Analysis in the Context of Prior Research on the Impact of Fear-Inducing
Arguments

Past theories about the effect of fear-inducing arguments have predicted one of four possible
relations: (a) a positive linear relation, with high-fear inducements being more persuasive than
low-fear inducements; (b) a negative linear relation, with low-fear inducements being more
persuasive than high-fear inducements; (c) a curvilinear relation, with moderate-fear
inducements being more persuasive than either high- or low-fear inducements; and (d) a
moderated relation, with the inclusion of a behavioral recommendation or the
comprehensibility of the intervention content affecting the shape of the association between
fear inducements and behavior change. Of these hypotheses, only a negative linear relation
received support, revealing no single situation in which fear-inducing arguments were
associated with behavior or knowledge increases.

An important theoretical development has been the suggestion that the fear inducements
presented in a communication might be effective for some behaviors but not for others
(Rothman & Salovey, 1997). For instance, interventions that focus on the possible benefits of
engaging in a behavior (i.e., a gain frame) may be best when the natural tendency of the target
behavior consists of performing an action rather than detecting a risk. In the case of condom
use, a gain frame might discuss the benefits of condom use, such as maintaining a healthy
lifestyle, whereas a loss frame might discuss the risks of having unprotected sex, such as disease
acquisition or pregnancy. To the extent that the behavior we studied— condom use—is
proactive, the failure of fear inducements to boost behavior change might be seen as providing
partial support for Rothman and Salovey's (1997) hypothesis.

Implications for Practice
The results of this meta-analysis have several implications for the design of future health-
promotion interventions. First, it is fortunate that an effective HIV-prevention intervention can
promote increases in HIV-relevant knowledge and condom use. However, it is even more
reassuring that the positive behavioral effects of an intervention can spiral over time, with
behavior change strengthening beyond the immediate follow-up. This spiraling suggests that
marginal effects at the time of the immediate follow-up may nonetheless be worthwhile in the
longer term. Although a common observation from intervention research is that changes
following a preventive intervention can decay after about 3 to 6 months, when an effective
strategy is implemented, it is possible that this barrier can be overcome.

By the same token, our results highlight the possibility that the impact of ineffective
intervention strategies may also get stronger (more negative) over time. To this extent, it is
imperative that researchers use strategies that promote some positive changes immediately
following the intervention. On the basis of the results of this meta-analysis, the effects of
interventions associated with decreased condom use at the first follow-up may worsen. Hence,
additional strategies may be necessary to prevent future deterioration as soon as negative effects
are detected.

From a practical standpoint, in our meta-analysis, the effects of fear inducements and HIV
counseling and testing were strongest for populations with high HIV seropositivity. This
finding is contrary to the impression that study groups from these populations change less than
others (see, e.g., Albarracín et al., 2005). In fact, in the high seropositive populations, behavior
change we analyzed was weaker in response to fear-inducing arguments but stronger in
response to HIV counseling and testing. Arguably, then, high-risk populations can change more
than lower risk populations when one can provide closure for HIV-related anxiety.
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Final Note
As our meta-analysis clearly shows, inducing fear is not an effective way to promote HIV-
relevant learning or condom use either immediately following the intervention or later on.
Although this conclusion may be disappointing given the widespread use of fear in HIV
prevention, we are optimistic that the effects of resolving fear instead of inducing it may be
beneficial in creating and maintaining healthy behaviors in an attempt to halt the spread of
HIV/AIDS. In addition, our meta-analysis yielded the promising result that the effects of
campaigns on behavior can sometimes spiral, contrary to the assumption that the best results
are observed immediately after the intervention is implemented.
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Figure 1.
Change in perceived risk, knowledge, and condom use at the first and second posttests for
control study groups, HIV counseling and testing (HIV&T), and fear-inducing arguments.
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