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This study identifies theoretically based predictors of condom use in a sample of 253 sexually
active African-American college students recruited from two historically African-American col-
leges. The Information-Motivation-Behavioral (IMB) skills model of AIDS-preventive behavior was
employed to delineate the roles of HIV/AIDS knowledge, experiences with and attitudes toward
condom use, peer influences, perceived vulnerability, monogamy, and behavioral skills. A predictive
structural equation model revealed significant predictors of more condom use including: male
gender, more sexual HIV knowledge, positive experiences and attitudes about condom use, nonmo-
nogamy, and greater behavioral skills. Results imply that attention to behavioral skills for negotiating
safer sex and training in the proper use of condoms are key elements in reducing high risk behaviors.
Increasing the specific knowledge level of college students regarding the subtleties of sexual trans-
mission of HIV is important and should be addressed. Heightening students' awareness of the limited
protection of serial monogamy, and the need to address gender-specific training regarding required
behavior change to reduce transmission of HIV should be an additional goal of college health
professionals. U Nail Med Assoc. 2000;92:391-404.)
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A review of a decade of literature on HIV/AIDS
risk in heterosexual college students indicates that
college students are engaging in high rates of be-
havior that place them at risk of human immuno-
deficiency virus (HIV) infection. 1-3 The college
campus provides students with a sense of new inde-
pendence, self-determination, and strong peer pres-
sure to experiment with a variety of sexual behav-
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ior.4 College students are likely to have multiple
sexual partners and their use of condoms tends to
be sporadic.5 In addition, as Ragon and his col-
leagues4 have suggested,

"... college students have a belief in personal im-
mortality-behaviors which later in life may lead to
disease and disability are viewed with skepticism.
Also, the lack of immediate signs and symptoms of
HIV infection, due to its latency period, can cause
many college students to mistakenly believe that
they are immunite to HIV."

The increasing shift in the HIV/AIDS-infected
population in the United States from the white,
male gay community increasingly to women and
populations of color, require that attention be fo-
cused on college students representative of these
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groups. In general, and for communities of color, in
particular, these young people represent a valuable
prospective leadership pool. For them to place
themselves at risk, to some extent, places their re-
spective communities' futures at risk.

College students representing communities of
color, however, generally manifest the problems of
individuals in transition. This means that they must
struggle with the "duality" of their developing iden-
tity.6 Components of this duality are the culturally
prescribed modes of behavior and belief systems as
well as the new knowledge, attitudes, and beliefs
that are developed as their identities are refined.
With one foot in their communities and another in
the world of academia, behavior change can be-
come conflicted. This appears to be true, especially
for African-American college students. The Centers
for Disease Control and Prevention (CDC) reported
in 1995 that, although only 12.6% of the U.S. pop-
ulation is estimated to be African American, this
group comprises 40% of AIDS-related deaths in this
country.7 In 1995, the AIDS-related death rate for
African-American young adults was 6.4 times higher
than that of their white counterparts.7

HIV/AIDS is now the leading cause of death for
African-American men between the ages of 25 and
44 years and the second leading cause of death for
African-American women of the same age. Given
the incubation period for HIV from a few months to
more than 10 years, it is reasonable to assume that
increasing numbers of African-American young
adults, many of college age and those anticipating
college entry, may also be at higher risk than their
majority group counterparts. Currently, African-
American women have an HIV/AIDS rate of 63 per
100,000 and are 20 times more likely to acquire the
disease than white women. African-American
women represent 55% (31,181) of AIDS cases re-
ported among adult and adolescent women,8 sug-
gesting that African-American college students are
disproportionately at risk of HIV infection.

Preliminary results of an assessment of HIV in-
fection among college students performed by the
CDC in collaboration with the American College
Health Association estimated a crude overall sero-
prevalence of 2%.9 However, a recent study of 408
African-American southern college students indi-
cated that 3.18% had HIV/AIDS.10 African-Ameri-
can college students currently are at increased risk
of being HIV-infected as compared with their ma-
jority-group peers; however, currently, they do not

manifest risk at the level that exists within their
larger racial-ethnic community.
How might this increased risk be explained when

compared with their white college-age peers? Afri-
can-American college students may be at risk of
HIV/AIDS, because, like other members of their
community, they have developed a different set of
attitudes about the genesis and operation of HIV/
AIDS based on their unique history in the United
States. It has been noted by a variety of researchers
that there is sufficient evidence to suggest that the
medical establishment' 1-13 has often neglected Afri-
can Americans. Recent research has linked the per-
sistence of the HIV/AIDS epidemic, especially in
the African-American community, as a logical out-
come of the this neglect that has resulted in con-
tinuing black-white health disparities. 14-21 The cur-
rent HIV/AIDS epidemic can be seen within the
scope of that unique history, as it has contributed to
a social environment in which those within this com-
munity "at greatest risk for HIV/AIDS infection are
also the most disadvantaged members of our soci-
ety.22 One recent outcome of this situation is that
even U.S. public health officials now acknowledge
that some African Americans' belief in AIDS as a
form of genocide is a legitimate attitudinal barrier
rooted in the history of the Tuskegee Syphilis
Study. 12

BACKGROUND
HIV Knowledge, Sexual Activity, and Condom
Use

Previous studies have reported that between 80%
and 92% of college students possess correct HIV/
AIDS knowledge and think use of condoms is a
good preventive method.23-26 However, this fairly
high level of correct knowledge about HIV and its
mode of transmission has yet to be linked to an
increased reduction in risky behaviors. As an exam-
ple, only a small proportion of sexually active stu-
dents uses condoms 100% of the time.Jemmott and
Jemmott27 have reported that the link between
knowledge and protective behavior is weaker for
African-American college students. In one of their
studies they found only 20% of sexually active un-
married African-American undergraduates at an in-
ner-city commuter university always used condoms
when they engaged in sexual activities.

Similarly, although 90% of African-American
male college students were reported to be sexually
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active (with more than two partners in the last 6
months), only 37% used condoms consistently, with
condoms most likely to be used for casual sexual
encounters.28-3"1 However, in a separate study of
African-American male college students who used
condoms consistently, Johnson et al.29 found that
these students did not find condoms to be unreli-
able or uncomfortable and that they (male stu-
dents) acted angrily when their partners suggested
that they not use a condom.

In their earliest stage of response to the concern
over the HIV epidemic, many universities and col-
leges focused on providing students with informa-
tion and dispelling myths about HIV/AIDS infec-
tion. Several studies indicated that, although some
misperceptions persisted, college students pos-
sessed relatively high levels of knowledge about
HIV/AIDS. However, researchers detected no sig-
nificant consistent meaningful relationship between
HIV/AIDS-related knowledge and adoption of safer
sex practice.232631-37 A review of the literature also
reported that many college students appeared to
have difficulty in translating this knowledge into
consistent behaviors that may protect their health.=

Studies have also indicated that the HIV/AIDS
epidemic did have some effect on sexual activities,
because a small proportion of college students have
reportedly changed their sexual behavior by either
becoming more selective of their sex partners
(22%),38 decreasing sexual activity (15%, [in Refer-
ence 38]), increasing use of condoms,39 or by ab-
staining (10%, [in Reference 40]). Comparing the
sexual practices in college women before and after
the start of various sexually transmitted disease ep-
idemics, DeBuono and colleagues4' found that an
increase in the usage of condoms in conjunction
with other methods of contraception had increased
among the female college students. On the other
hand, other researchers who compared HIV/AIDS-
related sexual behaviors of college students between
the years of the onset of the HIV epidemics and in
the late 1980s have also reported that college stu-
dents have not consistently reduced HIV-related
risky behaviors and many indeed may actually be
increasing risky behaviors.4'

HIV Knowledge, Attitudes, and Beliefs in the
African-American Community

Recent studies within the African-American com-
munity224344 that were designed to bring HIV edu-

cation into urban areas with a major African-Amer-
ican presence via the African-American churches
found that both the church leadership and parish-
ioners perceived the presence of HIV and its impact
in a manner different from most Americans. When
asked: "Do you believe that AIDS is a form of geno-
cide?" 34% of the African-American church leader-
ship felt that it was and 30% were unsure. The fact
is that 65% of the church leadership, a major force
for influencing attitudes within the African-Ameri-
can community, accepted the possibility of the cur-
rent HIV/AIDS epidemic as indicative of govern-
mental contrivance, rather than an outcome of
human behavior.45

This finding was echoed in a similar study de-
signed to assess AIDS knowledge, attitudes, and be-
liefs on a scale that indicated one's degree of knowl-
edge with a 28-item questionnaire.44 The knowledge
portion used a five-point Likert scale from "I'm sure
it's true"' to "I'm sure it's false."5 The five-point
scale was collapsed into a three-point scale of "true,"
"do not know," and "false." The correct response for
each knowledge item was given one point; the in-
correct and "do not know" responses were scored as
zero. For AIDS knowledge, the mean score was 21.1
(SD = 5.5), or 73% correct. Knowledge about the
major modes of transmission was generally good.
However, knowledge about casual contact was low.
This was especially true for items about the spread
of HIV via "mosquito bites" and "use of toilet seats,"
in which about one-quarter (26% and 22%, respec-
tively) indicated that they knew or believed that
these were modes of transmission. Another 30%
incorrectly believed that HIV was transmitted
through donating blood to the Red Cross.

Furthermore, knowledge about the general na-
ture of HIV was mixed. Most (93%) knew that AIDS
destroys the body's immunity, and 87% knew that it
is caused by a virus. However, about one-fifth
(19.8%) incorrectly answered or did not know that
"a person with HIV can spread it to others even
before they get full-blown AIDS." About one-quarter
(26%) incorrectly answered about the time period
from infection with HIV to full-blown AIDS. Knowl-
edge about specific aspects of risk reduction was
also low, with less than one-half (47%) correctly
answering that latex condoms are more effective
than natural skin condoms in preventing HIV infec-
tion, and only two-thirds (66%) knew that cleaning
needles with bleach and water could reduce risk of
HIV transmission. Finally, knowledge about symp-
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toms of HIV was also low. About two-thirds knew
that "symptoms of AIDS usually appear 1 to 2 days
after being infected," and, that "excessive weight
loss, night sweats, and fever could be signs of infec-
tion with the AIDS virus," respectively.

Overall, the low level of knowledge about risk
reduction activities gives cause for alarm. Knowl-
edge about risk reduction activities must be accu-
rate for individuals to protect themselves from in-
fection under all circumstances. African-American
college students share the behaviors of all college
students who are likely to engage in risk sexual
behaviors and experimentation. In addition, how-
ever, the lower levels of knowledge about the casual
transmission of HIV and AIDS evidenced in the
greater African-American community may well be
reflected among African-American college students
for several reasons. First, many of the students at-
tend private African-American church-supported
higher education institutions in which the policy of
the administration may be reflective of the African-
American church leadership.46 Second, African-
American college students may perceive broader
community pressures to continue to be reflective of
the community's continuing concern about the per-
sistence of inequality in many phases of social, eco-
nomic, and political life.13 And, finally, like their
college counterparts, African-American college stu-
dents may misjudge the gravity of their individual
and collective experimentation with varying sexual
behaviors.

Intervention Studies
Earlier intervention studies on college students

were educational in nature; they generally provided
information about HIV, including its mode of trans-
mission. These studies failed to produce significant
changes in HIV risk behaviors among college stu-
dents.1'39 In one study, no differences in risky sexual
behaviors (that is, intercourse without condom use
with different sexual partners) were found among
those receiving the HIV education and HIV testing,
those receiving the education only, and the control
group.47 During the last 5 years, a new generation of
intervention studies using information, motivation,
and behavioral skills in negotiating and practicing
safer sex has produced some promising results in
the targeted college population. In one study test-
ing the Information-Motivation-Behavioral (IMB)
skills model among college students, an interven-

tion focusing simultaneously on increasing HIV/
AIDS information, motivation for HIV prevention,
and behavioral skills reported significant changes
(improvements) in safer sexual practices, which
were maintained for 2 months.2 Other studies fo-
cusing on providing information along with either
motivation or behavioral skills have also reported
changes in risky sexual behaviors. Thus, there are
clear indications that theoretically based interven-
tions, which incorporate more IMB dimensions, can
be successful in reducing the risks emanating from
sexual behavior experimentation.4, '3' 39,42,48-50

The study populations of most of the interven-
tions reported above, however, have consisted pri-
marily of white students and did not include mean-
ingful numbers of African-American students.
Hence, it is not clear whether these interventions
would be equally effective in the African-American
college population. Only a handful of studies have
exclusively focused on African-American college stu-
dents; they have produced inconsistent results and
have generally been descriptive rather than predic-
tive in nature.27'51'52 Therefore, despite a dispropor-
tionately higher rate of HIV/AIDS in the African-
American community, studies of correlates and
predictors of risky behavior and the effects of inter-
vention programs aimed at risk reduction among
the minority college students are almost nonexist-
ent.
Johnson and colleagues") suggest that a major

challenge is to develop safer sex messages and in-
terventions for African-American college students
that consider the diversity of behaviors, beliefs, and
attitudes within these groups. They suggest, further,
that by not understanding the diversity within
groups, the "generic" programs that are developed
are not likely to have a substantial effect on the
reduction of HIV risky behaviors among African-
American college students. Thus, the present study
of sexually active African-American college students
was undertaken to delineate the correlates of con-
dom use.

MODEL
This study used the IMB skills model of AIDS-

preventive behavior developed by Fisher and his
colleagues."2'53'54 The IMB model was designed to
understand and predict the practice of AIDS-pre-
ventive acts. The model holds that AIDS-preventive
behavior is a function of individuals' information
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about AIDS prevention, motivation to engage in
AIDS prevention, and behavioral skills for perform-
ing the specific acts involved in prevention.) Infor-
mation regarding the means of AIDS transmission
and information concerning specific methods of
preventing infection are necessary prerequisites of
risk-reduction behavior.' However, a strong rela-
tionship between level of information and level of
motivation is not necessary. Highly informed indi-
viduals may have either high or low motivation to
practice AIDS-preventive behavior, and highly mo-
tivated individuals may or may not be highly in-
formed.53 Conceptually, then, information and no-
tivation are both thought to influence the use of
behavioral skills to perform preventive behavior, but
information and motivation are viewed as separate
entities that influence the utilization of behavioral
skills and the enactment of preventive behavior in
quite separate ways.3

In this conceptualization, the motivation to prac-
tice an AIDS-preventive act is assumed to be a func-
tion of one's attitudes toward the AIDS-preventive
act and of relevant subjective norms regarding the
AIDS-preventive act. The model further assumes
that factors such as perceived vulnerability to HIV,
perceived costs and benefits of HIV prevention, and
type of partner (primary vs. secondary) may affect
motivation to practice AIDS prevention.53 Accord-
ing to the IMB model, behavioral skills involve the
possession, in one's behavioral repertoire, of the
requisite skills to perform AIDS-preventive acts ef-
fectively (e.g., to be able to engage in public behav-
iors such as condom purchasing, HIV testing, or
both; to possess verbal as well as nonverbal abilities
to communicate about and to negotiate safer sex
with one's partner; to refuse to have unsafe sex; to
use a condom properly and consistently; to be able
to observe safer sexual limits consistently; and to
exit the situation if protected sex is not possible).1 53

Although the data are cross-sectional, we used a
sequential model tested with a structural equation
path analysis, described in more detail below, which
positions informational and demographic variables
as precursors to motivational variables. These vari-
ables all predict behavioral skills, which in turn pre-
dict the outcome variable of condom use.

METHODS
Participants for this study were recruited from

two historically African-American colleges and uni-

versities. A random sample of 19 classes during the
spring of 1995 (from both schools) was drawn from
a variety of undergraduate courses (e.g., sociology,
psychology, finance, biology, mathematics, etc.). In-
class announcements described the study as an
anonymous questionnaire to assess the college stu-
dent's attitudes, knowledge, and behaviors related
to HIV/AIDS and "safe sex practice." Each student
received a survey with a cover letter (informed con-
sent), which described the purpose of' the study andl
emphasized the aspects of anonymity and confiden-
tiality of the questionnaire. Subjects were told to
drop the (used or unused) questionnaire in a sealed
box provided in the corner of the classroom. No
personal identifying information was includedI on
the survey instrument. Thus, subjects could in no
way be linked with their responses. The Human
Subjects Review Committee approved both the
questionnaire and the method of administration at
each university.

The questionnaire completion rate varied be-
tween 89% and 98% for all randomly selected
classes. The collected data were from 393 African-
American students enrolled in the selected classes.
Because the focus of this study was on condom use
among the sexually active nonmarried students, stu-
dents who were either married or not sexually active
in the prior 12 months (n = 140) were excluded
from the data analyses. The demographic character-
istics for the remaining students (n = 253) used in
the analyses are presented in Table 1. The sample
included both females (61.7%) and males (38.3%)
and almost an equal proportion of all undergradu-
ate ranks, including freshman (28.5%), sopho-
mores (23.3%), juniors (22.9%), and seniors
(25.3%). The mean age of the sample was 20.8
years. Almost 54.8% were between the ages of 18
and 20, another 33.6% were between the ages of 21
and 23, and 11.6% were aged 24 through 25 at the
time of data collection. Fotur students had signifi-
cant amounts of missing data and were excluded
from the structural path analyses.

Measures
The major segment of the instrutment emnployed

in this study has been adopted from Fisher et al.5'3
The survey questionnaire included demographic in-
formation, measures of AIDS-related knowledge,
measures of AIDS risk-reduction motivation, and
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Table 1. Background Characteristics of Subjects (N = 253)

Characteristic Frequency Percentage

Sex
Female 156 61.7
Male 97 38.3

Age
18-20 years 138 54.8
21-23 years 85 33.6
>24 years 30 11.6

Academic rank
Freshman 72 28.5
Sophomore 59 23.3
Junior 58 22.9
Senior 64 25.3

Residency
On campus or in dormitory 63 24.9
Rental apartment 66 26.1
Own/parents 124 49.0

Number of sexual partners within last 6 months
1 99 39.1
2-3 86 34.0
4-5 42 16.6
>6 26 10.3

Monogamous relationship
Yes 96 37.9
No 157 62.1

Condom used within past 6 months
Never 37 14.6
1%-33% 39 15.4
34%-66% 33 13.0
67%-99% 75 29.6
100% 69 27.4

measure of behavioral skills and personal efficacy
behavioral skills.

AIDS Knowledge and Information. The question-
naire for this study contained 35 items that assessed
the students' knowledge about HIV/AIDS. A factor
analysis was employed to explore possible subdi-
mensions within the items. The factor analysis indi-
cated that at least two factors existed, and items
pertaining to these two factors were summed to
form two scales: (i) specific knowledge about HIV
transmission through sexual activities (10 items),
and (ii) general knowledge about HIV transmission
through nonsexual activities (11 items). The inter-
correlation between the two scales was modest (r =
0.48) and was not considered to create the problem
of multicollinearity when both scales were to be
used as independent variables in the same equation.

AIDS Risk-Reduction Motivation. Motivation to en-

gage in AIDS-preventive behavior was measured in
accord with the construct of the IMB model and
included five subscales:

Perceived Vulnerability. Three questions measur-
ing perceived vulnerability (chances of contracting
HIV) included: "(i) When you compare yourself to
most of your friends, what would you say are your
chances of getting the virus; (ii) When you compare
yourself to the average college student, what would
you say are your chances of getting the virus that
causes AIDS (response categories ranging from
much lower = 1, to much higher = 5); and (iii)
Considering all the different factors that may con-
tribute to your getting the virus that causes AIDS,
including your own past and present behavior, what
would you say are your chances of getting the virus
that causes AIDS (almost certainly will not = 1, to
almost certainly will = 5)." A summed scale based
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on these three items had an alpha coefficient of
0.76.

Fear/Anxiety about Contracting HIV. Anxiety about
contracting the virus was assessed by the quiestion,
"how personally afraid are you of getting the virus
that causes AIDS?" (A 5-point itemi). The correla-
tion between the perceived vulnerability index and
anxiety abotut contracting HIV was zero. It appears
that these two indices are measuiring two diff'erent
concepts, and their presence in the same equtation
statistically is justified.

Peer Support for Safer Sex. Peer stupport for prac-
ticinig safer sex was mleastured through stummed re-
sponises to f'otur itemns that asked the students, "In
general, are your f'riends supportive of your doing
the following: (i) tusing condoms; (ii) not having
uinsafe sex; (iii) talking about safe sex with possible
sex partners; (iv) not getting drunik or high and
then having unsafe sex." Responses ranged from
Yes = 1, Don't know = 1.5, and No = 2. This scale
was created by computting the tunweighted sum of
responses. The internal consistency of this scale was
rnoderately high (a = 0.79). High scores indicate
less stupport.

Experiences with and Attitudes Toward Condoms. In
a review of recent research Norris and Ford 55 noted
that, althouigh the nutmiber of minority youth using
a condomI has increased, consistent use of condomls
and condom use at last intercourse remains low.
They blamne negative experiences wvith condomns andl
argtue that attittudes derived from beliefs based on
direct experiences of condoml uise are fairly good
predictors of behaviors. However, they noted that
little is known abotut the relationship betwveen neg-
ative and positive experiences and motivation to use
conidoms among miniority youth. Following this rec-
oimmenldation, in the present study, two scales re-
garding condoml utse wvere developed. The experi-
ences with and attittudes towvard condomls were
assessed with 13 itemns that ulsed a 5-point scale. The
first scale (seven items) tapped the experiences with
con(dloms anld inclulded iteIIms such as "condoms
break the nmood; conidoms nmake sex last too long;
condoiims often break; condomns smell bad; yotu can't
have orgasm if condomus are uised." The items of the
second scale (6 items) measuring attitudes about
condomns included "using condoms is too emnbar-
rassing; only sleazy people would wvant to use con-
doms; condomls are convenient and easy to get; if
people knewv I carriied conidonms wvith ine, they might
think I was sleazy; and I don't believe condomns

work." The alpha coefficients for both scales were
acceptable (0.76 and 0.71, respectively). The associ-
ation between these two scales was moderate (r
0.43).

Monogamous Relationships. The respondents were
asked Nwhether they were in a close relationship
involving sexual intercourse at the time of interview.
Those who reported being involved in close rela-
tionships were also asked whether the relationship
with their partner was monogamous (i.e., neither of
them had sexual intercourse with other people;
Yes 1, No= 0).

Behavioral Skills and Personal Efficacy. This scale,
based on 28 items, measured behavioral skills and
personal efficacy in negotiating andl practicing safer
sex. This scale was adopted fromn the Fisher et al.53
study of heterosexual university students. Fisher and
colleagues reported a Cronbach's alpha of 0.80 for
their samnple of 290 students. Some of the itemns of
this scale determined how hard it would be for
respondents to:

1. Discuss safer sex (using condoms all the tiime);
2. Avoid alcolhol or drugs before sexual activities;
3. Use a condom under the influence of alcohol

or druigs;
4. Make safer sex with a latex condoml sexually

exciting;
5. Be supportive if sexual partners brouglht up

the topic of using condoms to reduce the risk
of getting HIV.

Other items ascertained how effectively the sub-
ject "could discuss safer sex with the partnier; con-
vince the partner to practice only safer sex; per-
suade the partner to begin practicing safer sex; to
continue practicing safer sex; use condoms every
time; refuse to have unsafe sexual intercourse; per-
suade the partner to get an HIV blood test with
him/her; and how effectively they could use a con-
dom without discussing it at all, byjjust putting it on
before sex." The reliability of this sutmmed scale was
very high (a = 0.91), and none of the correlation
coefficients among the items was less than 0.30.

Condom Use Outcome
The students reported the percentage of time

that they used condoms in the last 6 mionths. To
assess the plausibility of the model, we peiformied a
path analysis using the EQS structural equations
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Table 2. Correlations among the Model Variables

Variables 1 2 3 4 5 6 7 8 9 10 11

1. Gender
2. Age 0.12*
3. HIV knowledge; -0. 15t -0°04

sexual acts
4. HIV knowledge; -0.14* -0.11 * 0.48T

nonsexual acts
5. Low peer support 0.25t 0.18t -0.291 -0.15t
6. Perceived 0.07 0.00 -0.22t -0.04 0.05

vulnerability
7. Fear/anxiety 0.06 0.07 -0.05 -0.06 0.19t 0.01
8. Monogamous -0.12* 0.02 0.03 -0.01 -0.06 -0.12* 0.06

relationship
9. Experiences with -0.14* -0.03 0.29t 0.10 -0.14* -0.17t -0.18t 0.11 *

condoms
10. Attitudes about -0.1 6t -0.10 0.36t 0.31T -0.21t -0.15t -0.10 0.09 0.43t

condoms
11. Behavioral skills -0.20t -0.05 0.40t 0.20t -0.36t -0.22t -0.12* 0.17t 0.39t 0.49t
12. Percent time 0.06 -0.10 0.29t 0.07 -0.13 * -0.18t -0.06 -0.11 * 0.26t 0.22t 0.39t

condom used

*p < 0.05
tp < 0.01
tp < 0.001.

modeling (SEM) program.56 In this model, the in-
forimiational variables of HIV/AIDS knowledge (sex-
tnal and nonsextual) and the demographic variables
of age and gender predicted the motivation-al vari-
ables of peer support, perceived vulnerability, fear/
anixiety, monogamous relationship, and experi-
ences and attittuels about conidomns. In turn, all
var-iables predicted behavioral skills, and then all
variables predicted the ouLtcomne of condom use per-
cenitage. To have degrees of freedom left over in the
model to assess fit, only significant covariances
aimiong predictors at the saime level of the model
were included. These were assessed separately in
initial analyses. The full predictive model was tested
with all possible paths included, and the regression
coefficients aind variance explained by this model
are reported belov. In a subseqtuent model, we
trinmmed the nonsignificant paths to see if this more
parsimonious model also fits well and explains the
variance in the outcomes about as well as the fully
saturated model.
SEM compares a proposed hypothetical model

explicatinig relationiships in the data with a set of
actual data. The closeness of the hypothetical model
to the empirical data is evaluated through goodness-
of-fit indexes, includin-g the chi-square/degrees of

freedom ratio, fit indexes, and p values. A chi-square
value no more than twice the degrees of freedomn in
the model generally indicates a plausible, well-fit-
ting model. We report chi-square values for the
maximunm-likelihood estimator. In addition, we re-
port an index of fit that ranges from 0 to 1, the
Com-parative Fit Index (CAFI),56 which is based upon
the improvement in fit of the hypothesized model
over a model of complete independence or noncor-
relation among the measured variables. Values of
0.9 and higher are desirable and indicate that 90%
or more of the covariation in the data is able to be
reproduced by the hypothesized model.57 We also
report significant indirect effects of certain vari-
ables, which are mediated through other predictors.

RESULTS
Sample characteristics are reported in Table 1.

The mean number of sexual partners within 6
months was 3.32 (SD = 4.2). Over 39% of the samn-
ple reported only one sexual partner, another 34%
reported two or three, 16.6% had four or five, and
10.3% admitted having six or more sexual partners
in the previous 12 months. Although almost 38% of
the sexually active students claimed that they were
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Figure 1. Significant regression paths in the Information-Motivation-Behavioral (IMB) skills path model tested on 249
African-American college students. The double arrows (<->) indicate covariances; the single arrows (-- ) are regression
paths. Regression coefficients and covariances are standardized (* = p ' 0.05, ** = p ' 0.01, *** = p c 0.001).

involved in a mutually monogamous sexual relation-
ship, only 27.3% of these sexually active students
reported using condoms at all times. In addition,
65.7% of students correctly answered questions re-
garding transmission of HIV through sexual activi-
ties. In addition, 65.2% of the sample possessed
correct general knowledge about HIV transmission
through nonsexual activities.

The fit statistics for the saturated model were very
good (x2 (14, N = 253) = 16.88, CFI = 0.99; p =
0.26). Significant regression paths are reported in
Figure 1. The amount of variance explained by the
full model for condom use percentage was 26%; for
behavioral skills, the amount of variance explained
was 37%. After trimming the model of nonsignifi-
cant paths, the fit indexes improved further. The fit

indexes for the trimmed model were as follows: X2

(37, N = 253) = 30.82; CFI = 1.00, p = 0.75. In
addition, although several paths were dropped from
the trimmed model, the amount of variance ex-
plained for the outcome variables remained about
the same: 25% for condom percentage and 36% for
behavioral skills.

Correlated error residuals among intermediate
predictors were not depicted for readability pur-
poses and are not reported in the text. There were
four correlated error residuals among the media-
tors: vulnerability and monogamy (-0.11, p <
0.05), low peer support and fear (-0.17, p <
0.01), condom experience and fear (-0.15, p <
0.01), and condom attitudes and condom experi-
ence (0.37, p < 0.001).
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Significant predictors of condom use percentage
included greater HIV knowledge (sexual acts), male
gender, less age, nonmonogamous relationship,
more experiences with condoms, and greater behav-
ioral skills. Significant predictors of greater behav-
ioral skills included more experiences with and pos-
itive attitudes toward condoms, a monogamous
relationship, more peer support, greater HIV
knowledge (sexual acts), and less perceived vulner-
ability.

Other predictive relationships were also of inter-
est. For instance, males were less likely to report
monogamous relationships than the females. Older
students were more likely to report lower peer sup-
port for safe sexual practices. Both types of HIV
knowledge (sexual and nonsexual) were associated
with more positive attitudes about condoms.
We also examined the indirect effects on con-

dom use percentage as reported in the trimmed
model. Significant indirect predictors of more con-
dom use mediated through behavioral skills or mo-
tivational variables included greater peer support,
positive condom attitudes, and more HIV knowl-
edge (sexual acts; p ' 0.001), more experiences
with condoms and greater HIV knowledge (nonsex-
ual acts; p ' 0.01), and younger age (p s 0.05).

DISCUSSION
It is now generally accepted that the spread of

HIV is related to specific high risk behaviors. The
present study employed the IMB model and delin-
eated a set of behavioral and attitudinal correlates
of condom use among African-American college
students. The findings of the present research con-
firms the IMB model's central proposition that in-
formation and motivation work through behavioral
skills to affect HIV/AIDS preventive behaviors. In
addition, the findings indicate that the information
and motivation component of the model may ac-
count for a significant proportion of the variance of
condom use among this sample of African-Ameri-
can college students. The findings of this study also
indicate that information and motivation had reli-
able effects on behavioral skills, and behavioral skills
in turn had significant effects on HIV/AIDS-preven-
tive behavior. Specifically, these results show that
male students, those who had more knowledge
about transmission of HIV through sexual activities
and those with positive experiences with previous
use of condoms, were more likely to use condoms

recently. Furthermore, condom use was also higher
among those involved in nonmutually monogamous
relationships and among those who had a higher
level of behavioral skills in negotiating and practic-
ing safer sex. In addition, a positive attitude toward
condoms prevailed among those who had higher
levels of knowledge about HIV infection through
unprotected sex along with more positive experi-
ences with the use of condoms. Students with posi-
tive experiences and positive attitudes toward con-
doms also reported higher levels of behavioral skills
for practicing safer sex. In addition, levels of knowl-
edge about HIV infection through unprotected sex
showed a significant impact on behavioral skills.

Both the direct and indirect effects of experi-
ences with condoms played a critical role in the
current use of condoms in this sample. However,
this finding is not new. For example, Norris and
Ford55 have reported a positive correlation between
positive experiences with condoms and intentions
to use condoms in a sample of low income urban
African-American and Hispanic youths. This finding
clearly points to educating young persons through
creative activities such as role playing in the proper
wearing and use of condoms, which in turn may
significantly increase both the positive experiences
and positive attitudes toward condoms in this pop-
ulation.

Our analyses also show that, when knowledge
about HIV transmission was divided into sexual and
nonsexual domains, only the knowledge about HIV
transmission through sexual activities had a direct
effect on condom use. Furthermore, sexual trans-
mission knowledge was also related to both behav-
ioral skills and positive attitudes toward condom
use. By and large, this result is not consistent with
other studies that have reported an absence of a
relationship between HIV knowledge and condom
use and practice of safer sex among college stu-
dents.24'35'38'53,58,59 Testing the IMB model among a
sample of heterosexual university students (n =
174), Fisher and colleagues53 reported that the di-
rect effects of information on AIDS-preventive be-
havior was nonsignificant. Similarly, McGuire and
colleagues58 observed that knowing a lot about HIV
transmission was unrelated to safer sex behavior.
They reported that knowledge failed to predict hav-
ing fewer sex partners, adopting safer behaviors,
and changing attitudes to reduce risk among their
sample of college students.58 In a 3-year series of
cross-sectional comparisons among distinct but
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characteristically similar college samples, Fisher and
Misovich24 detected that, although students' HIV-
related knowledge was substantial, preventive be-
havior was infrequent.

This inconsistency may partially stem from the
fact that this study divided HIV/AIDS-related knowl-
edge to sexual and nonsexual indices. One major
methodological shortcoming with the AIDS knowl-
edge indices used in most studies is that they failed
to differentiate the impact of various dimensions of
the knowledge about HIV/AIDS on condom use
and sexual behaviors. Most of these indices em-
ployed a summed composite score, which measured
different broad domains of HIV/AIDS knowledge
such as the nature of AIDS, transmission of HIV,
risk reduction, and knowledge of risk groups. How-
ever, more differentiated indices are needed to ex-
amine the possible opposite impact of each of these
domains of HIV/AIDS knowledge on condom use.
For example, although correct specific knowledge
about HIV transmission through sexual activities
may lead to adoption of safer sex, incorrect infor-
mation about HIV transmission through nonsexual
activities (casual contacts) may lead to the same
kind of behaviors. Thus it is important to evaluate
separately the independent impact of the knowl-
edge about HIV transmission on sexual and nonsex-
ual activities.

Moreover, the level of knowledge about HIV
(transmission through sexual activities) may play an
important role in detecting a significant relation-
ship between condom use and HIV knowledge. Our
data indicate that only 65% of our sample answered
correctly the items relative to transmission of HIV
through sexual activities. Misconceptions about sex-
ual transmission still prevailed. For instance, in our
sample 15% of the sexually active students still be-
lieved that a person (having sex without condoms)
was unlikely to get infected with HIV if the penis was
withdrawn before orgasm. Another 28% believed
that oral sex was safe if the discharge was not swal-
lowed. These results indicate that, in this group of
African-American students, further attention to spe-
cific education on sexual transmission is needed.
Furthermore, education regarding oral, vaginal,
and rectal intercourse is essential.
Johnson and colleagues29 in a study of African-

American male college students found no differ-
ence in condom use between those in monogamous
and nonmonogamous relationships. In our study,
students in monogamous relationships were less

likely to use condoms because of serial monogamy,
that is, having sex with a series of one partner at a
time for a short time. Indeed, over one-third of our
sample reported being in a monogamous relation-
ship for less than 6 months. Interestingly enough,
48% of the sample believed that if "two people have
sex only with each other, they really do not have to
practice safe sex." Obviously, the assumption that a
monogamous relationship is a safe one is highly
dangerous in that a short-lived monogamous rela-
tionship with an infected person confers no protec-
tion. The advisability of being tested for HIV before
starting a monogamous relationship is apparent.
There is a great need for students to understand
and digest this issue.

The finding of the proclivity of African-American
male college students to use condoms when en-
gaged in casual sex and not when engaged in mo-
nogamous relationships, serial or not, gives pause
for concern and needs to be addressed within any
future diffusion of knowledge regarding HIV knowl-
edge and safe sex behavior. These young men may
be under the erroneous assumption that risk is less-
ened in monogamous relationships, hence, the less
likelihood of using a condom. Monogamy in and of
itself will not reduce risk. Failure to understand this
necessity can place the female partner at risk.

The phasing of the AIDS epidemic has shifted
with women of child-bearing age now being twice as
likely as men to be infected with sexually transmit-
ted agents such as gonorrhea, chlamydial disease,
hepatitis B, and chancroid after a single exposure.60
The efficiency of male-to-female transmission of the
human immunodeficiency virus (HIV) is about four
times as high as that of female-to-male transmission.
Moreover, the rates of heterosexually acquired HIV
among women have been increasing in the United
States.6' In 1995, heterosexual contact emerged as
the leading cause of AIDS among American girls
and women 15 to 44 years old;62 in 1996, 6% of men
and 40% ofwomen with AIDS had been infected by
heterosexual transmission.63

The African-American and Latino populations
are disproportionately affected by sexually transmit-
ted disease. The incidence of gonorrhea is substan-
tially higher among African Americans and Latinos
than among whites.64 The proportion of cases of
AIDS among minority groups has been increasing
since 1992.65 Differences in incidence of AIDS ac-
cording to race and ethnicity are especially dramatic
for women. In 1996, these rates were more than 17
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and 6 times as high for African-American and
Latino women, respectively, as for white women
(61.7 and 22.7 as compared with 3.5 per
100,000) .62,63

Changing sexual behavior is critical to control-
ling sexually transmitted infection. However, suc-
cess in reducing high risk sexual behavior has been
limited, particularly among women.62,66,67 For
women, change is impeded by inequalities between
sexes and dependence on male partners for emo-
tional and economic well-being; minority women
are at a further disadvantage because of discrimina-
tion and their disproportionate poverty.61 66,68-73
Emotionally needy female African-American college
students often face the tension between gender and
health, similar to those of their white female coun-
terparts,74 and the desire to be a part of an emo-
tionally fulfilling relationship in which she demon-
strates her support of "her man," who, like herself,
must continually face varying forms of inequali-
ty.72,45 In describing why African-American women
forego the decision to use condoms, Sobo72 notes
that such a decision can

"...reduce feelings of powerlessness. It can also
camouflage emotional and social dependence on
men. At the same time, agreeing to unsafe sex
reflects a real desire to signal commitment and
repress knowledge of a relationship's fragility."

Changing the behavior of African-American col-
lege students who engage in monogamy, serial or
not, will require that researchers and health educa-
tors develop sensitive messages and curricula that
focus on the underlying emotional needs of both
genders and the "romance narratives"74 that each
maintains as a part of their sexual attraction scripts.
At the same time, these messages must be respectful
of the intense desire for sexual bonding at this stage
of human development, so as not to display sexual
activity as necessarily punitive and/or life-threaten-
ing.

Beyond the immediate collegiate environment of
African-American students is the larger issue of the
perception of HIV/AIDS and its impact on the Af-
rican-American communities of which it is a part.
This study has suggested on several occasions that
the issue of culture for African-American college
students is important. To that extent, the degree to
which the culture is affirming behaviors that pre-
serve health and life would seem to correlate highly
with the willingness ofAfrican-American college stu-

dents to align their behaviors accordingly. This sug-
gests that researchers concerned with this subpopu-
lation must also attend to the need to educate the
leadership of the institutions where they are en-
rolled of the need for continuous efforts to develop
consciousness and awareness of the importance of
engaging in health-promoting behaviors. In addi-
tion, they should also focus on the need to influ-
ence and enlist the aid of the broad leadership in
the African-American community to develop mes-
sages directed to African-American college students
about their immediate and long-term importance to
their respective families and to the larger African-
American community, nationally. Motivation to be
exemplars of the very behaviors that are critical to
the continuity of the African-American community
by college students may well serve as a powerful
incentive to model those behaviors, as well as to
serve as mentors of younger African Americans who
are not enrolled in college but may aspire to do so.

From the programmatic perspective, research
findings so far have provided a broader set of pa-
rameters within which intervention programs need
to be developed. For instance, it is evident that
programs aimed at self-control through assertive
training for certain subgroups of students may be
particularly useful in negotiating any sexual coer-
cion that may be experienced. Furthermore, inter-
vention programs need to focus on behavioral skills
to negotiate safer sex. In this study, behavioral skills
emerged as the important predictor of condom use.
This played an important role in condom use both
as a direct predictor as well as an intervening vari-
able between knowledge, experience with condoms,
and recent condom use. This finding reinforces the
need for a comprehensive approach to HIV preven-
tion as outlined by Fisher and Fisher' in their IMB
model of HIV risk reduction, which focused on
simultaneously changing information about HIV,
changing motivation (both individual- and peer-
supported norms for safer sex), and developing be-
havioral skills to negotiate safer sex. An intervention
based on the IMB model was successful in both
heterosexual college students and a sample of gay
males.2 Obviously, providing education about HIV
alone (e.g., a course in AIDS 101) is not sufficient.
Similarly, admonition regarding the use of condoms
is equally insufficient to increase condom use. How-
ever, it appears that enhancing behavioral skills
(such as exiting an unsafe situation and negotiating
safer sex with serially monogamous partners),
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changing motivation for HIV prevention, and im-
proving positive experiences with condoms through
better teaching as well as consideration of the inclu-
sion of the African-American higher education and
community leadership for motivating students to
continue positive safe sex behaviors, offer a promise
of significantly increasing the use of condoms
among the African-American college population as
a primary means of assuring the safe sexual health
of this population.
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