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The public’s perceived susceptibility lo health risks does not always accurately reflect the epidemiological estimates of

actual risk. We assessed whether this discrepancy exists

tisticed probabilities of acquiring HIV and another sexually transmitted disease
bilities of acquiring these discases for heterosexuals who do not use intravenous drugs. Our anelysis of heterosexual
college students’ perceived probabilities revealed that they do not distinguish between chlamydia and HIV infection:
Their predietions are cocurate estimates of the probability of ehlamydial infection but overestimates of the probability
of HIV infection. We also found no relationship between the frequency of participants’ risk-reducing behaviors and their

percetved probability of HIV infection,

T he public’s perceived susceptibil-
ity to health risks does nct al-
ways accurately reflect the statistical
estimates of actual risk (for review,
see Weinstein, 1989). Tt is assumed
that a discrepancy betweer: perceived
susceptibility and the epidemiological
estimates of actual risk also exists
for HIV infection. However, conclusive
validation of this assumption is lack-
mg. Rather than estimate participants’
actual risk of HIV infection based on
epidemiological data, researchers have
tended to categorize various popula-
tions as “high” or “low” rigk for HIV
infection based on their assessment of
the participants’ reported behaviors
{e.g., Bauman & Siegel, 1987; Gladis,
Michela, Walter, & Vaughan, 1992:
Hansen, Hahr, & Wolkenstein, 1990;
van der Velde, van der Plight, & Hooy-
kaas, 1994; for a discussion, see van
der Pligt, Otten, Richard, & van der
Velde, 1993). This methodological ap-
proach can lead to confusion concerning
how “high risk” should be operational-
ized (e.g., what is the statistical prob-
ability of being infected if one is
classified as “high risk?”) and which
reported behaviors define a “high
risk” classification. Without consistent
operational definitions of the various
rigk classifications, it is impossible to
compare findings to the epidemiclog-
ical estimates of actual risk for HIV
infection {or even across studies).
Inconsistent operational definitions
of various risk classifications have

also led to different conclusions con-
cerning whether behavioral changes
should be expected for now-intra-
venous drug-using (non-IDU) het-
erosexual adults. For example,
non-IDU heterosexual adults’ report-
ed high levels of risky sexual behav-
1or have been interpreted as rational
behavior based on the small likeli-
hood that they would actually en-
counter a sexual partner with HIV
infection (Fumento, 1990; Symons,
1993}, rational behavior based on
the assessment of the costs and ben-
efits associated with sexual activity
(Pinkerton & Abramson, 1992), and
irrational behavior explained by
their perceived unique invulnerabil-
ity to HIV infection (Gerrard, Gib-
bons, & Warcer, 1991; Gladis et al.,
1992; Hansen et al., 1990; Mickler,
1293). At the heart of this debate is
the disagreement concerning the
probability that non-IDU heterosex-
val adults would contract HIV infec-
tion through unprotected sexual
intercourse. The researchers using
an explicit or implicit risk-classifica-
tion technique do not quantify this
probability. Without quantification,
the debate cannot be resolved.
Another approach researchers have
used to draw conclusions concerning
the epidemiological accuracy of their

participants’ perceived probability of

being infected with HIV has been to

ask participants to estimate their like-

lihood of HIV infection (e.g., using
279

Copyright © 2001. All Rights Reseved.

for HIV infection by outlining und comparing the actual sta-
(chlamydia) with the perceived probu-

percent probahility of infection)} and
then make comparisons between the
participants’ estimates of their risk
and the participants’ estimates of the
risk of another person who engages
m similar behavior (e.g., Hansen et al.,
1990; Mickler, 1993). Because the par-
ticipants consistently estimate their
risk as less than another’s risk (“op-
timistic bias,” Weinstein, 1989), the
researchers concluded that partici-
pants do not have a realistic notion
of their actual risk of HIV infection
{e.g., Gladis et al., 1992; Hansen et al.,
1990; Mickler, 1993). Although this
method allows one to draw conelusions
concerning personal vulnerability
bias, it dees not allow one to make
canclusions concerning one’s absolute
risk. To draw conclusions concerning
participants’ realistic notions of a risk,
the appropriate comparison is between
the participanis’ estimates of their
risk and the epidemiological estimates
of their actual risk. Because the re-
searchers never calculated the epi-
demiological estimates of the actual
risks of their participants, their con-
clusions concerning their participants’
realistic notions of HIV infection could
not be validated. Resolving this issue
is important because individuals’
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perceived susceptibility to HIV infec-
tion and its impact on their behavior
is a key component in models that have
been useful in designing and evalu-
ating HIV-prevention programs (e.g.,
Health Belief Model: Janz & Becker,
1984: Theory of Reasoned Action: Fish-
bein & Middlestadt, 1989; Fisher, Fish-
er, & Rye, 1995).

To resolve these and related issues
successfully, it is essential to have
accurate estimates of individuals’
perceived susceptibility to HIV infec-
tion and a thorough analysis of the
actual risks of HIV infection. Research-
ers have described the statistical
risks of HIV infection hased on epi-
demiological data for some populations
(Hearst & Hulley, 1988; Pinkerton &
Abramson, 1993; Reiss & Leik, 1989,
These statistical models, however,
have vet to be compared with individ-
uals’ perceived susceptibility.

In this article, we cutline and com-
pare the statistical probabilities of
acquiring HIV and another sexually
transmitted disease (8TD) (i.e., chla-
mydia) with the perceived probabili-
ties of acquiring these diseases.
Chlamydia was chosen for compari-
son hecause, like HIV infection, it 1s
well kmown and a medically reportable
disease {(in most jurisdictions), but
unlike HIV infection, it is relatively
common and curable (Lee, 1989). Be-
cause the probabilities of HIV infec-
tion vary with population and mode
of transmission, we focused only on
male-to-female transmission through
unprotected vaginal intercourse with
pariners who are non-IDU hetero-
sexuals. We chose to limit our popu-
lation to non-IDU heterosexuals
because (a) in the U.S., HIV infection
attributable to heterosexual trans-
mission has increased since the early
years of the HIV epidemic, [Centers
for Diisease Controel (CDC, 1995},
(b) the majority of the U.S. population
are non-IDU heterosexuals (Hearst
& Hulley, 1988), and {c) this popula-
tion shows inconsistencies in beliefs
and pereeptions as related to risky be-
havior (e.g., Bruce, Shrum, Trefethen,
& Slovik, 1990; Bruce & Moineau,
1991; Catania, Stone, Binson, & Dol-
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cioni, 1995; DiClemente, Forrest, &
Mickler, 199C; Fisher & Miscovich,
1990; Gerrard, Gibbons, Warner, &
Smith, 19293). We chose to analyze
male-to-female vaginal transmission
hecause unprotected vaginal inter-
course 15 a high-frequesicy behavior
{Laumann, Michas!, Michaels, & Gag-
non, 1994) and the probability of
male-to-female trangmission is greater
than that of female-to-male trans-
mission (by using the more likely
cvent, we give a WOrst case scenario:
Hearst & Hulley, 1988; Stine, 19933

We firsi examine the probabilities
of HIV infection based on (a} esti-
mates of prevalence in both the U.S.
low-risk population (defined as non-
IDU heterosexuals) and in the college
populaiica, ib) use of condoms, and
(¢) relationship strategy: single sexual
encounters, serial monogamy, and
extended relationships. We also com-
pare these probahilities of infection 1o
the probabilities of death from two
familiar occurrences: pregnancy anc
driving. We then present the results
of an empirical study that assessed
college students’ perceptions of risk
of HIV infection and chlamydia, as
well as the relationship between these
perceptions and the participants’ use
of different risk-reducing strategies.

p(Risk)

An objective way to describe the
physical risks associated with unpro-
tected vaginal intercourse is to state
the probability of the occurrence of
the risk, given a single unprotected
act of vaginal intercourse, p(Risk | 1)
Another useful measure of physical
risk is the probability of the occur-
rence of the risk, given a specific re-
lationship strategy. In this article, we
explore three relationship strategics:
single sexual encounters, serial mon-
ogamy, and extended relationships
(defined next).

Modeling Assumptions

We modeled p(Risk | 1) for 4 num-
ber of physical risks associated with
unprotected vaginal intercourse. The
formulas that we used to model
p(Risk | 1) are simaple. For example,
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the probability of contracting au
STD for any given unprofected act of
vaginal intercourse 18 modeoled using
the following formula: pSTD 1 1) =
IR * PR, where IR is the infectivity
rate of the discase ana PR s the
prevalence of the disease in the pop-
ulation. Because we ave modeling the
rigk of non-TDUJ heterosexuals, our
prevalence rates arc based on that
population. Thus, we assume Lhat
non-IDU heterosexuals do not mix
with other populations (we do wol
make this assumption when modeling
the college population). Furthermiore,
this model does not adjust for demo-
graphics such as gesgraphic location,
race, ete. The assumptions of such a
rode! may appear simplistic. How-
ever, if onc wants to make conclusions
concerning the acenracy of an indi-
vidual’s prediction of risk, one must
compare the individual’s perceived
risk to some objective measure. We are
making a first atternpt at specilying
such a measurz. Although our model’s
predictions will ot be precise, they
will be reasonably accurate. Take, for
example, the case of HIV infection.
Because the overall prevalence of HIY
and its infectivity rate is low, the to-
clusion of adjustiments for population
mixing and demographics would not
change the predictions by mare than
an order of magnitude {one order of
magrnitude is 10 times the initial
value). We suspect that participants’
estimates would vary from the pre-
dieted rates by much more than that.

Two indepenident assuraptions that
are necessary for our model are the
prevalence ana infectivity rates of the
diseases studied (see Table 1). For our
mode! we assumed that the sexual
partner had not been tested for the
disease (fertibity when modeling preg-
naney). If the pariner was tested, dif-
ferent prevalence numbers hased on
false positive and false negative rates
would be used. Determining the
prevalence of a disease in society 18
difficult. Ideally, one would randormly
test a sample of participants from the
population for the disease. This is
often not possible. Rescarchers who
assess prevalonce rates frequently



test participants who visit a hospital
or clinie. This sample is often biased
because it is more likely that sympto-
malic participants than healthy par-
ticipants would visit the hospital. This
effect becomes pronounced when test-
ing men who visit a clinic, hecanse
asymptomatic men rarely visit a clinic
(e.g.. Lee, 1989). However, asympto-
matic women are likely to visit a elinic
for yearly pelvic examinations. There-
fore, we use female prevalence rates
for all analyses.

Another difficulty with prevalence
rates is that they may be in flux. Our
model uses prevalence estimates that
arc approxsmately five years old (CDC,
1994; Gayle et al., 1990: Heoarst &
Hulley, 1988; Keim, Woodard, & An-
derson, 1992). These are the most re-
cent published reports that estimate
HIV and chlamydia prevalence data
{as opposed to listing only AIDS cases)
for populations who engage in spacific
risk behaviors. Although the preva-
lence of HIV infection has increased.
1t will not significantly affect the con-
clusions we draw for several reasons.
First, recent reports show that. the HIV
epidemic is plateauing in the U.S.
and Europe (Cohen, 1895). Further-
more, our model uses the prevalence
of HIV infection among non-IDU
hetercsexuals. Even though the inci-
dence of AIDS cases among this pop-
ulation has increased (CDC, 19953, the
ahzolute number of these infections
remains low ralative to the non-IDU
heterosexual population in the U.S.
(i.e., large relative increases translate
into small absolute increases in preva-
lence). Finally, even increasing our
HIV-infection prevalence estimates
by an order of magritude will not alter
the conclusions of our analysis (see
Reiss & Leik, 1989, for the statistical
effects of high prevalence rates),

Infectivity rates are also controver-
sial. They are frequently based on
partaer transmission studics. Recause
these studies rely on self-reported con-
dom use and frequency of sexual in-
tercourse, infectivity rates are always
estimates. Cur infectivity rate of HIV
transinission is reported to be the
upper bound of this estimate (Hezrst
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Figure 1. The Probability of Conception, Contracting Chlamydia. and Contracting HIV, as a

Function of the Number of Sexual Encounters
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Note: The probability of conception for any

given unprotected act of vaginal intercourse is

Plpregnancy | 1= FR * FD * PR, where FR s the fertility rate, FI2, is the ratio of fertile sexually
active days to infertile sexually active days, and PR is probability that both individuals are fertile.
According to the CDC, the fertility rate on any sexual encounter during the female’s ovulation is
one in three (.33, C1)C, personal com munication, 3/15/95). The prevalence rate of fertile individu-
als in the United States is about .95, 30 PR would be about, .9 {Mosher, 1988). The exact ratio £ is
in dispute: Wornen are fertile for 1 day in a 28-day cycle; however, sperm is often viable for 3
days (Hatcher ot al., 1994), turthermore, many couples do not engage in vaginal intercourse during

menstruation (CIDC, personal communicaticn, 3/15/

45). Therefore, at Teast 4 values of FD are fea.

sthle: (1) 1/28 or 036, (2} 3/28 or A07,(3) 1721 or 048, and (4) 3/21 or .143. We chose to specify
FD = 1/21. One can adjust plpregnancy | 1) according to onc's FJ preference. The p(STD | 1)
for any given unprotected act of vaginal intercourse is p(STD | 1) = IR * PR, wherc IR is the in-
fectivity rate of the disease and PR iz the prevalence of the disease in the populatior.

& Hulley, 1988). Our infectivity rate
for chlamydia is not based on a single
sexual encounter and, thus, may alse
be inflated (Katz, Caine, & Jones,
1990}, In both cases the inflated infec-
tivity rate presents a worst case sce-
nario.

Single Sexual Encounters

The most prevalent physical risk
associated with unprotected vaginal
intercourse is pregnancy. Figure 1
shows p(pregnancy | 1) as a function
of number of unprotected acts of
vaginal intercourse. The probability
of pregnancy resulting from any sin-

gle unprotected act of vaginal inter-
course, p(pregnancy | 1), equals about
.014 (i.e., the odds are 1 in 70).

The other class of physical risk as-
soclated with unprotected vaginal
intercourse is infection by STDs. In
this article, we analyzed p(STD | 1)
for chlamydia and HIV. Figure 1
shows p(STD | 1) as a function of
number of unprotected acts of vaginal
intercourse for both the U.S. low-risk
and college populations. Table 1
shows the infection rates, prevalence
rates, and p(STD | 1) for both dis-
eases in the U.S, low-risk and college
populations,

Copyright © 2001. All Rights Reseved.



282

Table 1

Sex and Mortality

fufectivity Rate, Prevalence Rate, and ptSTD ] Act) for IHY and Chlamydia in the U.S. Low-

Risk and College Population

Infectivity Kate P
1.8, Low-risk
v 002"
Chlamydia 35%
College
HIV 002"
Chlamydia 354

revalence Rate p(UaTD I 1 Act)
00017 0000002
0024+ 0008
00023 0000004

06475 022645

*Hearst & Hulley, 1988
*CDC, 1994
#Note: This number may be an overestimation bec

ause it is not based on a single act of vaginal

intercourse (Katz et al., 1990). It is, however, the best estimate to be found.

$Guyle et al., 1990
&Reim et al,, 1992

We will only examine HIV infection
and pregnancy as risks associated
with unprotected vaginal intcreourse
that carry potentially fatal conse-
quences (we do not examine the mor-
tality rate of ectopic pregnancy and/or
pelvic inflammatory disease that 1s
directly atiributable to chlamydial
infection because of the difficulty of
isolating chlamydia as the only source
of these conditions). The mortality
rate (MR) for pregnancy of women
ages 20-24 is .00065 {Koonin, Astrash,

Lawson, & Smith, 1991). Thercfore,
the probability of death from preg-
nangy on any given unprotected act 6f
vaginal intercourse, p(Deathy | 1),
equals .0000009. Assuming that the
mortality rate of HIV is 1.0, the
probability of death from LIV on any
given unprotected act of vaginal in-
terccurse, p(Deathy; | 1), equals
p(HIV | 1). [Although no ene knows
whether the mortality rate of HIV
infection is 1.0, we make this as-
sumption based on Stine (1993).|

Figure 2. The Probability of Mortality From Pregnancy, HIV {in Both the [].8. Low-Risk and

College Populations), and an Automobile Accident
Years
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Note: Number of sexual encounters are noted on the bottom axis, and yeurs {assuming one
drives 15,000 mi./vear and has 2.5 unprotected aets of sexual intercourse per week) are noted

at the top of the graph.

As can be seen, one is more likely to die from an automobile accident than from either pregnancy

or HIV, when a different partner is assurned for ev

ery unproiected sexnal encounter, We did siot

take into account the inereased risk of lesions resulting from other STDs, which may affect the
probability of contracting HIV. The probahility of death from pregnancy on any given sexiial en-
counter is p{Deathy | 1) = F&E * FD * PR * MR. The mortality rate (MRE) of women ages 20 - 24

is .00065 (Keonin et al., 1991).
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Thus, in the U.S. low-risk popula-
tion, p(Deathy; | 1) = 0000002 and
in the cellege population, pDeathy; | 1)
= .0000004. Although neither fatai
outcome is likely, the probahility that
a woman becomes pregnant and dies
from that pregnancy is 4.5 times more
likely than contracting HIV in the
U.S. low-risk population and 2.25
timee mare likely than contracting
HIV in the college population.

Figure 2 shows p{Deathy, | 1) for
both the U.S. lowrisk and college
populations and p{Death, | 1) as a
{unction of number of unprotected
acts of vaginal intercourse. We also
included p{Deathy; | 1) for the entire
U.S. population based on Eosenberg’s
(1995} prevalence estimate of HIV
infection among all 18- to 59-year-olds
in the U.8. (0.0047), which includes
both high- and low-risk populations.
Thus, it represents a worst casge sce-
nario (p(Deathy | 1) = .0000094). To
provide a familiar reference to these
estimates of risk, we also included in
Figure 2 the probability of death from
driving accidents (Allmamn, 1985) dur-
ing the same time frame (assuming
15,000 miles/year and 2.5 sexual acts/
weel),

These figures demenstrate that
greatest risk associated with unpro-
tected vaginal intercourse in the U.S.
low-rigk populalion is pregnancy, fol-
lowed closely by contracting chla-
mydia. Indeed, after only 50
unprotected acts of vaginal inter-
course with 50 different partners in
the U.S. low-risk population, a
woman ruis a 55% chance of preg-
nancy and a 5% chance of contract-
ing chlamydia. However, after 50
unprotected acts of vaginal inter-
course with 50 different partners, one
only has a .001% chance of contraci-
ing HIV in the US. low-risk popula-
tioni and a .002 % chance of contracting
HIV in the college population. There-
fore, at the present time HIV repre-
sents an unlikely consequence if one
chooses a partner whao is a non-IDU
Leterosexual or a college student.

Most sexually active adults do not
choose a different partner for each un-
protected act of vaginal intercourse,



but instead they engage in serial mon-
ogamy or have extended relationships.
Therefore, the p{STD | 1) calculated
previously is an overestimation of
the risk of acquiring an STD on any
given unprotected act of vaginal in-
tercourse. Thus, we compuied the
risk of contracting an STD if one en-
gages in multiple unprotected acts of
vaginal intercourse with few part-
ners. We do not present the compa-
rable data for pregnancy because the
prevalence rate of fertile adults is
95, which does not appreciably
change the probabilities from those
just presented.

Serial Monogomy and
Extended Relationships

We calculated the risk of contract-
ing either STD if one engages in ser-
1al monogamy (100 unprotected acts of
vaginal intercourse per partner) or ex-
tended relationships (500 unprotected
acts of vaginal intercourse per partner),
The choice of 100 and 500 unprotected
acts of vaginal intercourse was some-
what arbitrary. At an average of 2.5
unprotected acts of vaginal intercourse
per week, 100 unprotected acts of vagi-
nal intercotirse represent a monoga-
mous sexuai relationship of about 9
months. Five hundred unprotected acts
of vaginal intercourse represent a mon-
ogamous sexuai relationship of about
3.75 years.

Figures 3 and 4 shew p(chlamydia
I N} and p(HIV | N), respectively, as
a function of number of unprotected
acts of vaginal intercourse (V) with
1, 100, and 50} unprotected acts of
vaginal intercourse per partner in
both the U.S. low-risk and college pop-
ulations. These figures demonstrate
that the risk of contracting chlamydia
from unprotected vaginal intercourse
is greatly reduced by restricting sex-
ual activity to a single partner for ex-
tended periods of time. Because of the
low prevalence rate of HIV, the two
monogamous relationship strategies
provide a much smaller reduction in
the risk of contracting HIV (alsc see
Pinkerton & Abramson, 1993; Reiss
& Leik, 1982), Thus, if one chooses a
sexual partner {rom the U.S, low-risk
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Figure 3. The Probability of Contracting Chlamydia as a Function of Number of Sexual Acts
with 1, 100, and 500 Unprotected Sexual Acts Per Partner in Both the U.8. Low-Risk and Cal-

lege Populations
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Figure 4. 'The Probability ol Contracting HIV as a Function of Number of Sexual Acts with 1,
100, and 500 Unprotected Sexual Acts Per Partner in Both the U.S. Low-Risk and College
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or college populations, relationship
strategy has very little effect on the risk
of contracting HIV. However, extended
relationships may be beneficial because
they afford an opportunity to determine
one’s partner’s sexual and drug his-
tary more validly.

Effects of Condoms

The potential physical risks of
sexual intercourse can be reduced
through the use of condoms (see Reiss
& Leik, 1989). The true efficacy of
condoms is not universally accepted;
practical failure rates of condorus [i.e.,
the probability of failure on any single
unprotected act of vaginal intercourse;
p(CF)] between 100% and 0% have
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been documented (Cates & Stone,
1992). A typical failure rate of condoms
is about 10-12% (Hatcher et al., 1994;
Hearst & Hulley, 1988),. Thus, condoms
offer protection from physical risk on
the order of about a degree of magni-
tude.

Predictions

In the current study we assessed
the participants’ perceived physical
risks associated with unprotected vagi-
nal intercourse. This study allowed us
to assess the participants’ perceptions
of p(HIV | 1), p(chlamydia | 1), con-
dom failure rates [i.e., p(CF)], and
condom use strategies for males and
females. Given the previous analysis
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that showed that HIV infeclion
through unprotected vaginal inter-
course between non-IDU heterosex-
uals is a highly unlikely event, and
that VIV infection is a highly publi-
cized topic, we used Tversky and
Kahneman’s (1974 availability heuris-
tic to make our hypothesis concern-
ing the accuracy of our participants’
perceptions of p(STD | 1). According
to their model, the judged probabili-
ty of the occurrence of an event de-
pends on how casily the event is
brought to memory. Thercfore, this
mode! predicts that salient events
{events easily brought to memory)
will be overestimated when the actu-
al probability of occurrence iz low,
Conversely, a high probability event
that is not easily brought to memory
will be underestimated. The large
amount of media attention devoted
to the HIV epidemic has probably had
the effect of making it a very salient
event (e.g., Bennett & Sharpe, 1996).
Therefore, we predict that partici-
pants will overestimate p(STD | 1,
and that this eftect will be more pro-
nounced for HIV infection because
p(chlamydia | 1)is a more likely event
than p(HIV | 1). Although we make
no specific predictions, we also exain-
ined gender differences and differences
based on relationship strategy on
p(STD | 1). Again, although we make
no predictions, we also assessed the
relationship between percetved p(STD
| 1) and participants’ reported risk-
reducing behaviors.

To calculate p(HIV | 1) and p(chla-
mydia ! 1), we asked participants to
estimate the STD risk of an opposite-
sex person (as opposed Lo estimating
their own risk). This procedure was
used to increase the external validity
of the study because in real sexual
situations one must assess the prob-
ability that a potential sexual partner
has been exposed to an STD before
deciding whether to engage in sexual
intercourse. One’s own infection sta-
tus is unrelated to the risk of contract-
ing a disease from one’s potential
partner. Because p(HIV | 1) and
plchlamydia | 1) are parameters de-
scribing the transmission rates of the

Sex and Mortality

diseases, and these parameters rc-
main constant across individuals (al-
though not across populations}, the
estimated probabilities should be valid
regardless of the individual the par-
Licipants were asked to agsess (in-
cluding themselves), as long as that
individual was from the same popu-
lation. Finally, we assessed whether
the participants’ perceptions of these
parameters were related to their sex-
ual behavior.

Methed

Participants

Two hundred sixty-three partici-
pants were recruited from the campus
of a mid-sized university in the south-
eastern United States. Of the 263
participants, 25 participants’ data
were removed from all analyses for
misunderstanding the instructions
(described in Results), and data from 5
participants (2 males and 3 females;
who indicated that they had sexual
encounters with same-gender partrers
wera removed from all analyses. The
demographic information for the re-
maining 233 participanis is presenied
in Table 2. Data from the 16 partici-
pants who indicated that they were
virgins were removad Trom all analy-
ses assessing condom use.

Measures

In addition to demographic infor-
mation, participants were asked to
operationalize their perceptions of
being at “high risk” by stating the
odds (1 in __ ) that a hypothetical
person of the other gender would ac-
tually contract an STD. Participants
were then asked to state how many

different lifetime sexual partners
would be necessary to put this hypo-
thetical person of the other gender at
high risk for two STDs: BV infection
and chlamydia. We also asked paitic-
ipants to consider HPV infection {(gen-
ital warts) but excluded these data
because accurate epidemdological data
were lacking {HPV is not reportable).
In addition, participants were asked
to state the number of sexual partners
who would place the hypothetical
person at high risk for the disease,
given the conditions of always and
never using condoms. The hypotheti-
cal person was called John or Jane
Doe arnd was described as 23 years old.

Participants were also asked sev-
eral questions about their sexual be-
havior---including whether Lthey hac
engaged in sexual intercourse, their
age at first intercourse, and with how
many different partners they had had
intercourse during the last month,
during the tast year, and over their
lifetimes. They were also asked o
state with how many of their part-
ners they had discussed their sexual
histories before engaging in sexual
intercourse for the fivst time. Partic-
ipants were also asked to state how
many times they had engaged in sex-
ual intercourse during the last moiith
and to state how many of those times
had included condom use. Although
participants were not asked their
drug-use hehavior, participants at this
university have nzver reported IV
drug-use behavior ju similar surveys
(Bruce, Pilgrim, & Spivey, 1994). Par-
ticipants were also asked to describe
their sexual pariner(s) as only men,
almost alwavs mien, men or woinen,
almost always women, or only womien.

Table 2
Mean t8i) of the Demogrophic Characteristios of Postivipands L
Men \Enen o
Number 106 127
Age 2143 3.4 2129 14,62
T Virging 0.9 11.8
Age of first intercourse 16.32 1224} 18,78 (1.71)
Years sexnally active 511 344 447 (4,03
Parlners per year 2.06 (2.09) 1.20 (0.8M
# Partners hfetiome 12.08 (17.56) 496 (5,050

% Condom use last month

48.59 (46.25}

30.46 (42.74)
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Frocedure

Female research assistants ap-
proached students randemly at differ-
ent locations ¢n the campus, such as
fraternities, sororities, the library, and
dining areas. Participants were sim-
ply asked if they had time to complete
a short survey, and those who agreed
were immediately given the one-page
survey. The research assistant moved
away from the participant to allow pri-
vacy. When finished, all participants
folded their surveys in half and re
turned the completed forms to a hallot
box to preserve their anonymity.

Results

From the data, we calculated per-
ceived p(STD | 1), perceived o(CT),
and the probability that the partici-
pants would have contracted an STD,
given their sexual history and their
perceived p(STD | 1) [termed p(STD
| History)]. To caleulate the partici-
pant’s perceived p(STD | 1}, we used
the following formula (see Appendix A):

POSTD | 1)=1-((1-p(STD

| High Risk)) 1/ NHfy 1.1
where p{STD | High Risk) is the
probability of having an STD if one is
considered high risk for the infection
(as defined in the survey), and NHR
1s the number of sexual partners one
must have before being considered
high risk (as defined in the survey).

To calculate the participant’s per-
cerved p(CF), we used the following
formula:

p(CF} = p(STD | l)alwﬂ_';fs/
p(STD | ]-)never 1.2

where p(STD | Dalways is the proba-
bility of contracting an STD oo a sin-
gle act of vaginal intercourse if one
always uses a condom, and p(STD
I' Dnever is the probability of contract-
ing an STD on a single act of vaginal
intercourse if one never uses a con-
dom.

Because we did uot assess each
participant’s perceived probability of
encountering a high-risk sexual part-
ner, for each participant we could
only determine a range of values fur
perceived p(STD | History). p(STD | 1}
is & function of infectivity rate (JR)
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Median (Inter-Quartile Range) of Females’ Assessment of ptSTD | 1) by Disease and Relation-

ship Strategy When One Never (Jses ¢ Cundom

Relationship Strategy

Discase Extended Relationship Serial Monogamy _(,‘-asuaLEn-c_(_:EEEt_ef'_si”
HIV 1619 1 (16} A1 621}
Chlamydia €17 L9017 1 (_2])

and prevalence rate (PR). Perceived
p(STD | History) is bounded on the
high side if we assume that PR = 1
and the low side if we assume that
IR = 1. To calculate the value of per-
ceived p(STD | History), we used the
following formula:
1-(1-(PR¥
(1- (1-IR I\A{'t-s)))Partun.rs 1.3

where Partners is the number of sex-
nal partners the participant has ever
had and acts = ((number of acts of
vaginal intercourse in last month *
12) * years active) /partners. If a par-
ticipant reported no acts of vaginal
intercourse in the last month, then
acts was set cqual to the number of
sexual partners. The probability
that the participant used a condom
was taken into account by adjusting
IR for the participant’s p(CF) for the
proportion of acts of vaginal inter-
course that the participants used a
condom in the last month. The upper
bound of perceived p(STD | History)
was determined by setting PR = 1
and setting IR = p(STD | 1). The lower
bound of perceived p(STD | History)
was determined by setting PR =
p(STD | 1) and setting IR = 1. Be-
cause the median value of the upper
bound of perceived p(STD | Histo-
ry) =1, the lower bound was used for
all analyses. Therefore, our estimate
of perceived p(STD | History) could
be underestimated.

To assess the effect of the partici-
pant’s rclationship strategy on per-
ceived risk, we categorized participants
as engaging in extended relationships
{fewer than one sexual partner per
vear), serial monogamy (between, and
including, one and two partners per
year), or casual encounters (more than
two partners per year).

All participants who indicated that
it was easier to acquire an ST with a
condom than without were consid-

ered to have misunderstood the ques-
tions, and their data were not analyzed.
Sixteen men’s and nine women’s data
were removed using this eriterion.
Because p(STD | 1), p(CF), and piSTD
| History) were skewed, we trans-
formed the data into ranks, This trans-
formation allowed us to wuse
parametric statistics (Conover &
Iman, 1981) with all analyses per-
formed on these ranks. Medians and
inter-quartile ranges are presented
in the various tahles.

pISTD | 1)

A three-way ANOVA was used to
analyze the differences in p(STD | 1)
by disease, gender, and relationship
strategy for participants’ estimates
when a condom was never used. By
analyzing the “condom never” condi-
tion, we get a measure of p(STD | 1)
that does not take into account the
benefits of using a condom. Under the
heading p(CF), we do examine the
perceived benefits of condom use by
analyzing p(CF) and its relationship
with the other variables,

Gender differences in the partici-
pants’ perceptions of p(STD | 1) when
one never used a condom were signif-
icant, F(1,143) = 9.44, p = .003. Men’s
perceptions of p(STD | 1) (Mdn = .044,
& = .13) were lower than women’s
perceptions (Mdn = .1, @ = .18) (see
Figure 5). There were no other signif-
icant main or two-way interaction ef-
fects. There was, however, a significant
three-way interaction among dis-
ease, gender, and relationship strat-
egy, F2,141) = 581, p = 0038. To
determine the pattern of this effect,
we ran a two-way ANOVA on disease
and relationship strategy for each
gender. Men’s perceptions of p(STD | 1)
were not significantly affected by
either disease or relationship strategy.
Women’s, however, showed a strong
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Figure 5. The Distribution of Participants’ Perceived p(STD i 1) by Gender

p(STD | 1) for females and males

i04q4 — —neee-
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STD| D) e .
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0.0 4 —_

Females Males

Note: The median is represented by the heavy black line, with the gray notched area repre-
senting a rough 95% confidence interval around the median. Fifty percent of the data is con-
tained in the box, and the tails of the distribution are represented by vertical lines capped by
horizontal line. Outliers are represernited by horizontal lines completely detached from the hox.

trend toward an interaction between
disease and relationship strategy,
F(2,79) = 3.02, p = .05, such that women
who engaged in serial monogamy per-
ceived p(chlamydia | 1) as less likely
than p(HIV | 1). This effect, however,
was minimal (see Table 3). Therefore,
this analysis revealed that men per-
ceived a lower likelihood of p(STD | 1)
than did women.

p(CF)

A three-way ANOVA was used to
analyze the differences in p(CF} by
disease, gender, and relationship strat-
egy. No significant effects were found.
Both genders perceived the failure
rate of condoms to be the same
(Mdn = .25, @ = .25}, regardless of dis-
ease or relationship strategy. Restated
as condom protection, participants
perceive a four-fold reduced risk when
condoms are used during sexual inter-
course.

The participants’ condom use strate-
gies were remarkably consistent. Fifty-
one percent of participants did not
use a condom during the previous

Copyright © 2001. All Rights Reseved.

month, whereas 32% always used a
condom during that time period.
Thus, only 17% of the participants
used condoms sporadically. We classi-
fied participants into these three
groups based on their condom-use
practices (always, never, and sporad-
ically). We then ran an ANOVA on
p(CF} by this classification. Again,
there was no significant effect. In ad-
dition, a two-way ANOVA revealed
that condom use was not significantly
related to either gender or relation-
ship strategy. Finally, there were no
significant correlations between con-
dom use and p(STD | 1} or p(CF).
Therefore, participants perceived no
differential protective vahue of condom
use, piven their condom-use practices.
relationship strategy, or gender. Fur-
thermore, condom use was not related
either to perceived susceptibility to
STDs or perceived condom efficacy.

Sexual History

One strategy that may be used to
reduce the probability of infection by
an STD is to discuss sexual history

with one's partnier. This strategy is
presumed to aid wm making & judg-
ruent as to whether one’s sexual part-
ner engages in high-risk behavior. To
assess the use of this strategy, we
analyzed the proportion of lifetime
partners with whom participants re-
ported discussing sexual histories
hefore engaging in vaginal intercourse,
as a function of gender and relation-
ship strategy. There was a main ei-
fect of gender, #(1,175) = 12.44,
p = 0005, such that women (Mdn = 90,
€ = 50) discussed sexual histories
with their partners more often than
men did (Mdn = .40, @ = .67). There
was a main effect of relationship
strategy, F(2,175) = 15.31, p < .0001.
Fisher’s LS/} indicated that those
participants in extended relationships
(N =73, Mdn == 1.0, @ = .60) discussed
sexual histories with their pariners
more ofien than did those practicing
serial monogamy (N = 71, Mdn = .69,
Q = .75}, who in tuin discussed sexual
histories with their partners more
often than did those practicing casual
encounters (N = 37, Mdn = 17, Q =
.32). There was no interaction between
gender and relationship strategy,
F(2,175) = 0.61, ns. Interestingly, the
proportion of lifetime partners that
participants reported discussing sex-
ual histories with before vaginal inter-
course was uncorrelated with p(S1D
| 1.7 =.02, ns.

p(STD | History!

Only those participants (49 men
and 58 women) who included all in-
formation that was required to deter-
mine p(STD i History} were included
in the following analysis. Table 5
contains the median and inter-quar-
tile range of the participanis’ per-
ceived and actual p(STD | History)
for each relaiionship strategy.

A three-way ANOVA was run on
the participants’ pereeived p(STD
| History) by disease, gender, and
relationship strategy. There was a
significant main effect of relation-
ship strategy, F(2,90) = 5.53, p = .005.
Fisher’s LSD indicated that the
plSTD | History) for the extended
relationship group was significantly



Table 4
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Median (Tnter-Quartile Range) of the Perceived and Actual prSTH | History} for Each Relation-

ship Sirategy

T USID | History)

Actual
Relationship Strt;_iteg;y N Perceived Chlamydia HIV
Extended relationship 36 1027 A25 (1) 0001 .0002)
Serial monogamy 36 23 (67 28033 .00004. (.0002)
Casﬂ{encounters 24 6187 .666 (.56) 00007 (.0002)

lower than that of the serial mon-
ogamy and casual encounters groups
{see Table 4). No other significant ef-
fects were found. Therefore, partici-
pants perceived themselves to he at
the same risk for both HIV and chla-
mydia, and they perceived their risk
to increase with increased numbers
of sexual partners.

Athree-way ANOVA was also used
to analyze the participants’ actual
p(STD | History) by disease, gender,
and relationship strategy. To compule
the probability of infection given the
participant’s sexual history, we used
the infectivity and prevalence rates
for the college population because we
tested college students. There was a
significant main effect of relationship
strategy, F(2,112) = 6.15, p = .0035.
Fisher's L8D indicated that the
pSTD | History) for the casual en-
counters group was significantly high-
er than that of the serial monogamy
and extended relationship groups (see
Table 4). There was alsn a significant
main effect of disease, F(1,112) =
2145.35, p < .0001. Participants had
a higher risk of contracting chlamy-
dia (Mdn = 075, @ = .13) than HIV
(Mdn = 00008, @ = .002). Finally, a
significant interaction between dis-
ease and relationship strategy was
found, F(2,112) = 30.23, p < .0001.
Fisher’'s LSD indicated that p(HIV
| History) was greatest. for the extend-
ed relationshins group, whereas the
plehlamydia | History) was least for
the extended relationship group (see
Table 4). This is a result of the high-
er average number of acts of vaginal
intercourse the extended relation-
ship group participants had compared
to the serial monogamy group. Be-
cause of the low prevalence of HIV in
the population. a few unprotected acts

of vaginal intercourse with a few part-
ners is not as risky as many unpro-
tected acts of vaginal intercourse with
a single partner.

To assess whether participants’
perceived risks were different from
their actual risks, paired sample ¢-tests
were computed for cach disease by
relationship strategy {see Table 4).
Participants’ perceived estimates
were not significantly different than
the actual estimates for the risk of
contracting chlamydia for all relation-
ship strategies (all ts < 1,15, ns). Par-
ticipants’ perceived estimates were
significantly greater than the actual
estimates for the risk of contracting
HIV for all relationship strategies (all
ts > 4,65, p < .001).

Discussion

We calculated participants’ per-
ceived probability of contracting an
STD by assessing the various indi-
vidual components needed for that
calculation. The advantage of this
technique over the risk-classification
technigue is that participants were
making probahility decisions about a
hypothetical partner similar to those
made in a real sexual situation (e.g.,
assessing a potential sexual partner’s
sexual history, the prevalence of HIV
in that population). Thus, these esti-
mates may have a high degree of eco-
logical validity. The disadvantage of
this technique is that it does not as-
sess “personal invulnerability” or
“optimistic bias” (i.e., the notion that
individuals believe that they are more
immune to negative consequences
than others; Weinstein, 1989). The
studies that demonstrate a “personal
invulnerability” component assess the
participants’ perceived probability
that they have contracted or will
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contract the disease (e.g., Gerrard &
Warner, 1994; Gladis et al., 1992; Han-
sen et al., 1990). These assessments
are contaminated by the participants’
appraisals of the effectiveness of their
risk-reducing behaviors (e.g., trusting
their instincts about the risk category
of their partner). Thus, these assess-
ments are not pure estimates of per-
ceived p(STD | 1); the current study
obtains such a measure.

Not surprisingly, our data suggest
that participants have misconceptions
about STDs. These misconceptions
manifested themselves in several
important ways. First, participants’
perceived p(STD | 1) was unaffected
by disease. Although the parlicipants’
estimates were correct when assess-
ing the probability of contracting chla-
mydia, they were strongly inflated
when assessing the probability of con-
tracting IIV. Students did not seem
to understand that each disease is
unique in its transmission and preva-
lence rates. Second, men’s perceived
p(STD | 1) was lower than that of
women’s. This result cannot be attrib-
uted to the fact that men truly are at
less risk for the STD, because men
were judging the risk of a hypotheti-
cal woman contracting the disease.
This implies that the gender differ-
ences are related to variables other
than STD education. Finally, partic-
ipants perceived that condoms fail in
one out of every four uses. Although
this is a high failure rate compared
to norms discussed earlier, we have
no way of assessing whether it is the
practical failure rate encountered by
students {given their experiences).

Our primary interest was whether
participants overestimated the prob-
ability of HIV infection through un-
protected vaginal intercourse. The
data reveal that participants overes-
timate the objective risk of college
students by more than 100,000 times
the objective risk (i.e., five orders of
magnitude). If we use Rosenberg’s
(1995) prevalence estimates for the
entire U.S. population, participants
overestimate the objective risk by
more than 10,000 times the objective
rigk (i.e., four orders of magnitude).
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If we assume that the prevalence of
HIV infection in the entire U.S. popu-
lation is 1.0 and a condom is not used
(i.e., 1 in 500, Hearst & Hulley, 1988),
our participants still overestimaic
the probability of contracting HIV
infection by more than 10 times this
hypothetical risk (i.e., one order of
magnitude}. Thus, our participants
overestimated the risk of HIV infec-
tion through unprotected vaginal in-
tercourse using both reasenable and
unreasonable prevalence estimates.

If we assume that our participants’
actual risk is similar to that of other
heterosexual samples from a college
population, our participants’ overesti-
mation of their risk of contracting HIV
is not unigue in the AIDS literature.
Researchers have, however, presented
thetr participants’ estimates of HIV
infection as deflated {e.g., Gerrard &
Warner, 1994; Hansen et al., 1990;
Mickler, 1993). For example, Mickler
{1993} found that participants estimate
their risk of TIIV infection to he about
&% {compared to the highest estima-
tion of our participants’ actual risk of
.0001%). She implied that the 8% csti-
mate was low when she stated, “The
target audience must be convineced
that they, too, are vulnerable to HIV
infection” (p. 52). Furthermore, because
her participants’ estimations of a hy-
pothetical other’s risk of H1V infection
were greater than their own, she con-
cluded that her participants have a
perceived sense of invulnerability.
Similarly, Hansen et al. (1990} stated
that their participants’ estimate of a
1 in 1,000,000 chance of having HIV
was a “significant denial of one’s own
risk of getting AIDS” {p. 626). Indeed,
Hansen et al’s participants’ 1 in
1,000,000 estimate was accurate, and
Mickler’s participants’ 8% estimate
was inflated. These incorrect conclu-
sions concerning participants’ risk
denial underscore the need for re-
searchers to attempt to estimate their
participants’ risk of HIV infection
based on epidemiological estimations
of actual risk.

Cur participants’ overestirnations
of the risk of contracting HIV on any
single unprotected act of vaginal in-
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tercourse is consistent with a predic-
tion that takes into account Tversky
and Kahneman's (1974} availability
heuristic. This model predicts that the
judged probability of a low-neeurrence
event depends on the salience of that
event. For non-1DU heterosexuals,
HIV infection through unprotected
vaginal intercourse is both a highly
salient and low-probability event.

herefore, this model correctly pre-
dicts that participants should over-
estimate its oceurrence. However, our
participants were accurate when they
estimated plchlamydia | 1). This may
be because chlamydial infection is a
maore likely event and, perhaps, a less
salient event.

Our students’ inflated perception
of the risk of contracting HIV did not
transiate into nisk-reduction behav-
ior. Neither condom nse, relationship
strategy, nor the proportion of life-
time partners with whom participanis
reported discussing sexual historics
hefore vaginal intercourse was corre-
lated with either p(STD | 1} or ptCF.
Thus, if one accepts thess measures
as valid indices of risk-reduction be-
havior, one should conclude that the
current perceived HIV- and chilamy-
dial-specific risks associated with
unprotected vaginal intercourse play
a minor role at best in intluencing
current risk-reduction behavior. This
may not be surprising for HIV risk
because the federal government’s
“America responds to AIDS” camipaign
may have increased non-1DU heterc-
sexuals’ perceptions of HIV sk be-

yond epidemiological estimates of

actual risk (Bennett & Sharpe, 19963
Therefore, the high-risk estimates
that we collected may represcnt a
truncated range that reduces the cor-
relation between perceived risk and
all other variables In addition, con-
dom use may be influenced by other
perceived risks such as human papil-
loma virus infection and pregrancy.

Although other researchers have
found little or no relationship beiween
perceptions of HIV risk and risk-re-
duction behaviurs (for review, see Ger-
rard, Gibbons, & Bushman, 19263,
their findings may be suspect be-

cause the regearchers assessed per-
soual susceptibility (e, one’s per-
coption that he or she will contract
HIV infection over an extended period
of time). Weingtein and Nicolich {1893)
have shown that because perceived
personal susceptibility and one’s risk-
reducing behavior may influence cach
other, the correlation between these
twe variables is not static over time.
That is, if one perceives that his or
her personal susceptiiity 18 hagh, he
or she may change his or her behav-
ior, which in turin will reduce perceived
nersonal susceptibility. Our study, in
contrast, assessod a pepulation parani-
eter, piSTD i 1). This paraweter rep-
resernits the likelihood of contracting
an STD from a single, well-specificd
act. Although p(STD | 1) may influ-
ence behavior, it cannot be influenced
by behavior change (both nast and
futurel. That is, engaging in risk-re-
ducing hekavior should not change
one’s perceived probability of con-
tracting HIV on any singls unproteci-
ed act of vaginal intercourse. Thus,
oiir assessment of the relationship
between perceived risk and risk-reduc-
ing behavior offers an alternative
measurc that should lessen the likehi-
hood of the problematic issues dis-
cussed by Weinstein and Nicolich
(1993, and more recently by Gerrard
et al. (19861

Cierierally, participants’ actual risks
of contracting STDs were as expected.
Participants showed a high probabil-
ity of contracting chlamydia and a
minimal risk of contracting HIV.
This is the pattern of results one
wonld prediet, given the prevalence
of these diseases i college popula-
iions. Interestingly, participants en-
gaging in extended relationships had
a greater risk of contracting HIV thax
those engaging in either serial moii-
ogamy or casual encounters. This is
the vesull one would expect, given
both the low prevalence of HIV and
the high rate of unprotected sexunal
intercourse hetween partners in ex-
tended relationships (Pinkerton &
Abramson, 1993). As can be seen in
Figure 4, retationship strategy is
only minimally related to p(HIV).



Implications

What can we conclude from these
results? First, and most telling, is that
varticipants are aot underestimating
the probability of contracting HIV
mfection. Indeed, participants’ per-
cetved p(HIV | 1)1is more than 100,000
times greater than the actual
p(HIV | 1) This may not be surpris-
ing, given the recent reports that the
federal government’s “America ra-
sponds to AIDS” campaign exagger-
ated the prevalence of HIV infection
m the U.S. general population. rather
than target individuals who were cn-
gaging in known high-risk behavior
(Bennett & Sharpe, 1998). Qur data
indicate that the “it can happen to
you” message may have bheen offoc-
tive at inducing high perceptions of
susceptibility, but these attitudes
are not correlated with risk-reduction
behavior. Therefore, high perceived
risk may have reached the limits of
its influence on risk-reducing behav-
ior. To influence risk-reducing hehavior
further, educators should consider
expanding their message beyond the

raditional “it can happen to you.”
Further research is needed to clarify
what specific approaches may elicit
risk-reduction behavior change.

Second, the risk of contraeting HIV
is very low if both sexual partners
are noa-1DU heterosexuals. The low
prevalence rate, together wirh the
difficulty of trans;nission, combine to
reduce the risk of contraction. Under-
standing this allows educators to dis-
criminate between effective and
ineffective risk-reducing behaviors.
For example, our data show that
simply limiting the number of one’s
sexual partners is an ineffective risk-
reducing behavior: Those with the
highest probahility of contracting
HIV were those who practiced ex-
tended relationships (a result of the
high number of acts of vaginal intee-
course; see alse Pinkerton & Abram-
son, 1993). Educators who espolse
limiting the number of one’s sexual
partners alone as an effective risk-
reducing behavior may provide a
false sense of security to their stu-
dents. This conclusion is based on
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non-IDUT heterosexual popalations.
Assessing one’s partner’s sexual and
drug history can substantially reduce
the probability of unknowingly en-
gaging in risky sexual behavior with
a partner who is infected with HIV
[c.g., compare risks based on Rosen-
berg’s (U.S. high- and low-risk) and
Hearst and Hullev’s (U.S. low-risk)
estimates in Figure 2|.

Claims that the probability of
HIV infection is high for unprotected
vaginal intercourse with nen-1DU het-
erogexual partners conld have disas-
trous effects in the future. In & recent
article in Science, Cohen (1995) re-
ported that different HIV strains exist.
The HIV strain found in the 11.S.
and Europe, termed HIV-1B, has a
low infectivity rate through unpro-
tected vaginal intercourse (the strain
analyzed in this article). Importantly,
the HIV strain found in Asia and
Africa, termed HIV-1E, may have a
high infectivity rate through unpro-
tected vaginal intercourse (as a result
of the virus’ propensity to multiply in
Langerhans’ cells found in the vagina
and penile foreskin). The HIV-1B
epidemic is reported to be plateauing
or decreasing, whereas the HIV-1E
epidemic is reported to be increasing.
If researchers or educators “cry wolf?
by exaggerating the risk of contract-
ing HIV-1B currently, the public may
discount the researchers’ future esti-
mates of contracting HIV-1E, as ex-
aggerations when it migrates to the
U.S. and Europe.

There are limitations to our find-
ings. We used a probabilistic model
to determine risk. We did not take
into account such factors as ethnicity,
geographic locations, ete. Furthermore,
our model using the U.S. low-risk
population prevalence assumes that
one can determine whether ones
partner is a non-IDU heterosexual.
One¢ may debate whether this as-
sumption is valid. Although these
factors may influence the results
slightly, they would not alter the con-
clusion. Qur participants overesti-
mated the risk of contracting HIV on
a single unprotected act of vaginal
intercourse by a factor of 100,000
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(more than 5 orders of magnitude).
Our participants’ estimations were
inflated even when compared to a sit-
uation in which a partner is known
to be HIV seropositive and a condom
18 not ased (e, 1in 500, Hearst &
Hulley, 1988). Thus, the accuracy of
our maodel ts not a factor in the con-
clusion that participants overestimate
the probability of contracting HIV
infection. In additien, we did not as-
sess our participants’ needle-sharing
behavior. Although this behavior could
merease our participants’ likelihood
of HIV infection, we were primarily
concerned with assessing participants’
perceived risk of HIV infection and
chlamydia associated with vaginal in-
tercourse. It would be beneficial for
researchers to address participants’
perceived likelihood of contracting
HIV from needle sharing.

The probability of contracting
HIV infection through unprotected
vaginal intercourse in the non-IDU
heterosexual population is small.
Researchers have concluded that par-
ticipants underestimate their risk of
HIV infection. These conclusions were
based on compariscns between the
participants’ estimates of their risk
and the participants’ estimates of
another’s risk. However, the current
study shows that participants over-
estimate the perceived risk of HIV
infection when compared to objective
risk. Although our model of HIV trans-
mission predicted a very low proba-
bility of infection through vaginal
intercourse, we do not advocate un-
protected vaginal intercourse with
multiple partners. Our model of the
U.S. low-risk population assumed
that one can determine whether one’s
partner is a non-TNU heterosexual
(no such assumption was made for
the model of the college population).
This is probably not possible if one has
sexual intercourse with casual ac-
quaintances who may not accurately
disclose their sexual and drug-use
history (e.g., Cochran & Mays, 1990).
Similarly, we are not suggesting that
HIV infection for non-IDU heterosex-
uals is so unlikely that it is an anim-
portant health risk. For persons aged

Copyright © 2001. All Rights Reseved.
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25-44, HIV infection is currently the
number one cause of death for men
and the number four cause of death
for women (National Centers for
Health Statistics, 1994). Thus, it is a
major health risk for a relatively
healthy young population. As its
prevalence increases (or HIV-1E mi-
grates to the U.S.), so will the
p(HIV | 1). Therefore, it is a health
risk of great importance, and it would
be irresponsible not to devote resources
to the search for a cure, vaccination,
and effective educational practices.
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Appendix A

The following is the derivation of formula
1.1. The derivation assumes a single unpro-
tected act of vaginal intercourse per sexual
partoer. Although this may overestimate
PETD | 1), the estimates are probably aceu-
rate within an order of magnitude (ie., 10
times the original value). This degree of error
has nv impact on the conclusions, because our
participants overestimated p(HIV | 1) by over
100,000 times the objective risk. In addition,
this error may be offset in our calculation of
p(STD | History} because we used the most
conservative caleulation for that formula.

The following formula estimates the prob-
ability of getting an 8TD given NHR acts of
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vaginal intercourse with NER different people:
BSTD | NHR) = 1 - ((1-p(STD | 1)NUR)

where NHR ig the number of partners to he
considered at High Risk (also equivalent to
“High Risk” in the text). To derive this, we took
the probability of not getting an STD given a
single act of vaginal intercourse to the power
of NHR. This cquals the probability of not
getting an 8TD given NHR acts of vaginal in-
tercourse with NHR different people. We then
subtracted this from one to get the probability
of getting an STD given NHR acts of vaginal
intercourse with NHR different people. Finally,
we solved for p(STD | 1):

1-piSTD | NHR) = (1-p(STD | 1)yNHR
{1-p(STD | NHRHYNER = 1. 53T | 1)
1-((1-p(STD | NHRNYNER) - (STD | 1)
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