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Abstract
Objectives The primary aim of the study was to examine race/
sex interactions and other behavioral and demographic covar-
iates of past-year HIV testing among college students attend-
ing a racially diverse historically black university. The rela-
tionship between race/sex interactions and engagingwithmul-
tiple sex partners during the past year was also examined.
Participants The sample included 566 students who identi-
fied as Black or White and engaged in vaginal, oral, or anal
sex during the past 12 months.
Methods A total of 113 undergraduate classes were randomly
selected, stratified by time of day. Surveys were administered
by project team members who were assisted by peer health
educators to increase the cultural competency of the study.
The response rate was 94 %.
Results The sample of 566 participants included Black wom-
en (54 %), Black men (26 %), White women (13 %), and
White men (7 %). The mean age was 25 (median = 22 years),
and 42 % resided on campus. Nearly half (46 %) reported two
or more sex partners in the past year, and 9 % of participants
were diagnosed with STD in the past year. Sixty-nine percent
reported being tested for HIV, 58% had been tested in the past
year, and 18 % had been tested for HIVon two or more occa-
sions during the past year. In multivariable analysis, Black
men (AOR = 0.43; 95 % CI = 0.27, 0.69), White women
(AOR = 0.25; 95 % CI = 0.14, 0.47), and White men
(AOR = 0.22; 95 % CI = 0.10, 0.49) were significantly less

likely than Black women to be tested for HIV in the past year.
Residing off campus (AOR = 1.88; 95 % CI = 1.18, 2.99) and
engaging with two or more sex partners in the past year
(AOR = 2.59; 95 % CI = 1.70, 3.95) significantly increased
the likelihood of HIV testing in the past year. Students who
engaged only with heterosexual partners (AOR = .25; 95 %
CI = 0.09, 0.76) or were female and bisexual (AOR = 0.17;
95 % CI = 0.04, 0.69) were less likely to be tested for HIV in
the past year compared to men who have sex with men/men
and women. In a separate model, Black men (AOR = 1.87;
95 % CI = 1.18, 2.97) were significantly more likely than
Black women to engage with two or more sex partners during
the previous year. Compared to Black women, White women
(AOR = 0.51; 95 % CI = 0.26, 0.98) were less likely to report
two or more sex partners in the past year. Students involved in
a relationship during the past 30 days (AOR = 0.33; 95 %
CI = 0.22, 0.49) were less likely than other students to engage
with two or more sex partners in the past year.
Conclusions Over half (58 %) of the students had been tested
for HIV in the past year—a promising outcome. However,
42 % of sexually active students had not been tested.
Campus prevention initiatives need to reinforce the impor-
tance of frequent HIV testing. In particular, targeted preven-
tion efforts need to be focused on heterosexual Black male
college students.
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Introduction

The devastating impact of HIV/AIDS in the USA has dispro-
portionately affected African Americans. Among youth and
adults, Black men who have sex with men (MSM) accounted
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for 22 % of the estimated 47,500 new infections in 2010 [1].
African American women accounted for 11 % of new infec-
tions—the highest number of new HIV infections across all
race/ethnic heterosexual groups [1]. In 2010, approximately
20 % of new HIV infections occurred among youth or young
adults aged 13–24, the majority of whom were African
American [2]. Moreover, young adults and adolescents are
also less likely than older adults to know that they are infected.

African Americans are also more likely than Whites to be
diagnosed with sexually transmitted diseases (STD). In 2014,
the prevalence of chlamydia was 5.7 times higher among
Blackwomen compared toWhite women, and 7.3 times higher
for Black males relative to White males [3]. Black/White dis-
parities were even greater for the prevalence of gonorrhea [3].
In a nationally representative survey of young adults in the
USA, 21 % of Blacks reported having tested positive for gon-
orrhea, chlamydia, and/or trichomoniasis. This figure was con-
siderably higher than that for Whites (3 %) or Hispanics (8 %)
[4]. The connection between HIV and other STD is important
because the latter can drive HIV epidemics. For example, a
meta-analysis found that the risk of HIV transmission in-
creased fivefold in the presence of genital ulcers during unpro-
tected vaginal intercourse [5]. Moreover, STD can reflect
sexual-risk taking that contributes to HIV transmission [6].

The unequal disease burden of HIVand STD among African
Americans, coupled with the independence, sexual and social
freedoms that often characterize college life has contributed to
an emerging body of research that has focused on sexual
behaviors/risks among students enrolled at historically black
colleges and universities (HBCUs) in the USA. Previous re-
search has found that the majority of students attending
HBCUs have reported vaginal or oral sex during the past year
[7–9], and approximately one-fifth of students have engaged in
anal sex [8]. Inconsistent condom use tends to be the norm [7, 9,
10], and multiple sex partnerships are relatively common [7],
particularly amongmen students [9, 10]. In general, these sexual
risk behaviors are similar to the behaviors of college students
attending predominately white institutions (PWIs) [11–16].

Despite the similarities in sexual risk, sexual behaviors ap-
pear to result in more adverse outcomes for Black students
relative to Whites [17]. Survey data collected from college stu-
dents have shown that Blacks (7.3 %) are about twice as likely
as Whites (3.8 %) to report being diagnosed with STD in the
past academic year [13]. Moreover, Blacks attending HBCUs
were nearly three times as likely as Whites attending a PWI to
report STD over the lifetime (28.4 %; 8.7 %) [8]. In a separate
study, women HBCU students were more than twice as likely
thanmen to report having at least one STD in the past 12months
(9.4 %; 4.3 %) [9], a pattern that has also been described in a
study of Black students enrolled at PWIs who participated in
the National College Health Assessment in 2006 [18]. HIV/
STD diagnoses pertaining to college students in particular are
not reported at the national level. Approximately 40% of 2- and

4-year colleges in the USA do not provide health services on
campus. Among colleges that do provide health services, 60 %
offer testing for gonorrhea and chlamydia [19]. Moreover, rapid
HIV testing is rarely conducted on college campuses [20], and
data on students who undergo HIV testing in off-campus set-
tings are not available at the national level.

Black students attending HBCUsmight be disproportionate-
ly more vulnerable to HIV and STD as a result of macro- and
network-level factors than can shape sexual behaviors at the
individual level. First, HIV diagnoses among African
Americans are disproportionately high in southern states in
the USAwhere HBCUs tend to be located [21]. The geographic
and cultural links between HBCUs and local African American
communities [22, 23] have the potential to impact on sociosex-
ual networks that involve students at HBCUs. Second, the high
levels of within-race sexual partnerships among African
Americans [24] coupled with the geographic proximity of
many HBCUs to African American communities characterized
by high rates of HIV can contribute to risk of transmission for
HIVand STD among students [21]. Third, several HBCUs are
characterized by unbalanced sex ratios whereby the proportion
of women students greatly exceeds that of men [25].
Unbalanced sex ratios also characterize some African
American neighborhoods, particularly those affected by ex-
treme poverty, high levels of incarceration, and early mortality
among African American men [26]. A limited number of men
in relation to women means that heterosexual women have
fewer male partners from which to choose [23, 27] and experi-
ence greater difficulty with condom negotiation. Moreover, un-
balanced sex ratios create more opportunities for heterosexual
men to develop concurrent relationships. These power differ-
ences are believed to contribute to the spread of STDs or HIV
amongAfrican Americans from low-income backgrounds [28].

HIV testing is an important prevention strategy for college
students who are sexually active. Knowing one’s status can lead
to timely linkages to treatment and care, lessen the likelihood of
transmission to others, and reduce costs associated with delayed
care. Rates of HIV testing among students attending HBCUs
tend to approximate or exceed 50% over the lifetime [8–10, 29].
The extent of HIV testing among students enrolled at PWIs is
sometimes considerably lower, although wide ranges have been
reported across PWIs [6, 30, 31]. Additionally, lifetime preva-
lence of HIV testing has been found to be higher among Black
than White students attending PWIs [6, 31]. This finding sug-
gests the possibility that students’ race might be a better predic-
tor of HIV testing than institutional type (HBCU versus PWI).
Despite the increasing racial diversity at some HBCUs [25],
Black/White differences in HIV testing among students enrolled
at HBCUs are rarely reported in the scholarly literature.

Women students are more likely than men to undergo HIV
testing, and this finding has been reported among students at-
tending HBCUs and PWIs [6, 10]. Male/female differences in
HIV testing have also been observed in community-based
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studies of adolescents in urban areas [32], andAfrican American
young adults [33]. Female/male differences in HIV testing have
been attributed to women’s greater likelihood of opportunity to
be tested because of more frequent visits to gynecologists or
other health professionals [34] for reproductive healthcare, cer-
vical cancer screening, as well as medical check-ups for STD.

The scholarly literature has described the independent ef-
fects of race and gender as they relate to HIV testing among
college students. However, we know considerably less about
the potential interaction effects of race and gender on HIV
testing among students. BMultiple intersecting identities^ are
important for understanding public health and health out-
comes particularly as they relate to structural factors [35] such
as unbalanced sex ratios that can characterize communities
and campuses. In the present study, we investigate covariates
of HIV testing among sexually active students attending a
racially diverse historically Black university in a southeastern
state of the USA. We build on the previous work in three
ways. First, we explore the interplay of race and sex on three
different time-measured variables of HIV testing. Second, we
use multivariable analysis to examine race/sex interaction ef-
fects and other behavioral and demographic covariates of past-
year HIV testing among HBCU students. We suggest that
past-year testing is a more appropriate measure than testing
over the lifetime, as the former more closely parallels with
sexual behaviors that occur during the undergraduate career.
Finally, we analyze the effects of race/sex interactions and
other covariates on engagingwith multiple sex partners during
the past year and discuss these results in the context of HIV
testing that occurred during the same time period.

Methods

This study draws on socio-epidemiological data collected
from students enrolled at a historically black university in
North Carolina where approximately 12 years prior to our data
collection, HIV/AIDS surveillance data showed substantial
increases in HIVinfection amongAfrican Americanmen aged
18–30 who were attending universities in the state [36]. Those
data also showed that 40 % of the African American college
students had sexual contact with women in the year prior to
diagnosis, and 33 % reported having sex with both men and
women. The area surrounding the HBCU has been identified
as one of 86 “urban distressed” census tracts in North Carolina
[37]. The county in which it is located ranked fourth in the
state for average rate of new HIV diagnoses over the 3-year
period, 2010–2012 [38], and was one of eight counties in 2011
that accounted for over 75 % of cases that involved gonorrhea
and HIV co-infection [39].

At the time of the study, the university enrollment included
5247 undergraduate students including African Americans
(68 %), Whites (19 %), and other racial groups (17 %), e.g.,

Asian, Native American, Native Hawaiian/Pacific Islander. A
highly unbalanced sex ratio characterized the undergraduate pop-
ulation during the year of the study (women = 70 %). The ma-
jority of students were from low-income backgrounds with 67%
in receipt of federal Pell grants. The university’s Institutional
Review Board approved the ethical protocol, and the study was
performed in accordance with the ethical standards as laid down
in the 1964 Declaration of Helsinki and its later amendments.

The project team opted for a classroom-based paper survey,
for two reasons. First, we anticipated that students would per-
ceive a paper survey to be less invasive than an online survey.
Some of the survey questions were perceived as sensitive
among students participating in a pilot study; other students
suggested that they would have been less likely to respond to
an online survey that focused on our topics of interest. Second,
our interpretation of the relevant literature suggested that re-
sponse rates of 80 % or higher could be achieved in
classroom-based surveys of college students [40–42].

The design utilized a two-stage process that commenced
with a random selection of 113 undergraduate classes from a
complete list of 581 face-to-face undergraduate courses.
Online classes were excluded from the study because most
students enrolled in the online classes resided in other geo-
graphic locations (including other states and countries), had
never visited the campus, or were unfamiliar with the current
social fabric of campus life. The sampling frame was stratified
by time of day (before 2 pm; 2 pm and later) to ensure that day
and evening classes were included. Professors provided ac-
cess to 63 % of the classrooms; access was denied by some
faculty members largely because they felt that they were be-
hind schedule after unforeseen class cancelations due to ad-
verse weather conditions earlier in the semester.

The survey was administered duringMarch and April, 2015.
One of four project team members visited each class and de-
scribed the purpose of the survey, administered a cover letter
(noting ethical protocols and describing informed consent), dis-
tributed the survey and large envelopes, and invited the students
to participate in the survey. The envelopes were supplied so that
students might perceive greater anonymity of their responses.
Each of the four members of the project team participated in
classroom visits. The project team was composed of two
African American women, one European man, and one woman
of European American descent. All four members of the project
team were faculty or staff at the university. To reduce students’
perceptions of power imbalance during survey administration
in the classrooms, members of the project team were accompa-
nied by campus-based peer health educators who assisted with
administering the survey. The peer health educators were stu-
dents, largely African American young adults, and included
men and women, heterosexual and MSM. The presence of
the peer health educators might have also helped to increase
the cultural credibility of the study. The survey took approxi-
mately 30 min to complete, and students were asked to place
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their completed survey in the envelope provided. Personal iden-
tifiers were not collected, and this point was emphasized to
students during survey administration.

A codebook was created, and three members of the project
team, all of whom were faculty members, entered the survey
data manually. This process allowed us to gain strong famil-
iarity with the survey data and further protected the confiden-
tiality of individual survey responses. We had frequent discus-
sions about coding discrepancies in order to increase reliabil-
ity of data entry across the three faculty members.

A central aim in this paper was to explore recent HIV
testing among race/sex groups, and given the small numbers
of students in other racial groups, we restricted our analysis to
students who self-identified as Black or White. We further
limited the analysis to students who engaged in vaginal, oral,
or anal sex during the past 12 months.

The survey instrument included questions relating to HIV
testing, substance use, sexual behaviors, recent condom use,
mental and physical health, and related issues; survey questions
were adapted largely from standardized instruments [43, 44]. In
the present study, we included three measures of HIV testing:
ever tested for HIV, tested during the past year, and tested on
two or more occasions during the previous year. We explored
four potential behavioral correlates of past-year HIV testing:
STD diagnoses in the past year, two or more sex partners in
the past year, sexual partnerships (heterosexual only, female
bisexual, men who have sex with men/men and women) and
relationship status during the past 30 days. Socio-demographic
variables included race/sex groups (Black women, Black men,
White women, andWhite men), Hispanic ethnicity, age, current
residence, and primary source of health insurance.

In bivariate and multivariable models, we used logistic re-
gression to calculate adjusted odds ratios and corresponding
95 % confidence intervals. All data analyses were conducted
with SPSS.

Results

Across all of the classes surveyed, 863 students were 18 years
or older and eligible to participate. A total of 49 students re-
fused to participate for a response rate of 94 % (N = 814). The
high response rate mirrors that in other studies that have used
similar designs to explore sensitive topics with college students
[7, 40–42]. Compared to online data collection methods, sur-
veys administered in classrooms probably allow for better op-
portunity to immediately address respondents’ questions and
concerns and to utilize face-to-face interactions to emphasize
the importance of the survey. These factors might have helped
to boost the response rate. Additionally, African American
students comprise a large proportion of the student body.
Although we do not have data to test this hypothesis, we felt
that African American students in particular might be less

trustful of online surveys because of the perception that their
responses (with regard to drug use and sexual activity, for
example) could be linked to their IP address. In the classroom
setting, we were able to assure students of anonymity, and we
believe that they understood our promise. By asking students
to place their completed surveys in the envelopes provided,
students might have believed that we would be unable to link
survey responses to particular students.

Demographic data for the full sample approximated the uni-
versity undergraduate population, e.g., % Black (survey = 69%;
university = 68%),%White (survey = 19%; university = 19%),
% women (survey = 66 %; university = 70 %). Sample charac-
teristics are presented in Table 1. A total of 566 students

Table 1 Sample
characteristics: Black
and White college
students aged 18 or older
who engaged in vaginal,
oral, or anal sex during
the past 12 months

Race/sex:

Black women 54 %

Black men 26 %

White women 13 %

White men 7 %

Hispanic ethnicity:

Hispanic 6 %

Non-Hispanic 94 %

Age:

Mean 25

Median 22

Mode 21

Residence:

Off campus 58 %

On campus 42 %

Insurance:

University student plan 26 %

Parent 31 %

Other insurance 27 %

Medicaid 16 %

Sexual identity/behavior, past year

Heterosexual sex only 91 %

Female bisexual 5 %

MSM/MSMW 4 %

Number of partners, past year:

Two or more sex partners 46 %

One sex partner 54 %

STD, past year:

Diagnosed 9 %

Not diagnosed 91 %

HIV testing:

Ever 69 %

Past year 58 %

More than once, past year 18 %

N 566
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identified as Black orWhite and had engaged in vaginal, oral, or
anal sex in the past 12 months. Race/sex groups included Black
women (54 %), Black men (26 %), White women (13 %), and
White men (7%). Six percent of students identified as Hispanic.
Students’ ages ranged from 18 to 62, and the mean age was
25 years (median = 22; mode = 21). The majority of students
(81 %) were 30 years old or younger and 68 % of students were
aged 18 to 24 (data not shown). Over half (58 %) lived off
campus, with 42% residing in university dormitories or campus
apartments. About one-fourth of students had health insurance
through the university plan, 31 % were insured through a par-
ent’s plan, and 27 % were insured through other plans (e.g.,
employer). Sixteen percent of students were in receipt of
Medicaid, consistent with national estimates of the non-elderly
population in the USA [45].

The majority had engaged in heterosexual behavior only
(91 %), 5 % were women who identified as bisexual or reported
having sexwith bothmen andwomen, and 4% identified asmen
who had sex with men or had sex with both men and women
(MSM/MSMW). Nearly half (46 %) the sample reported two or
more sex partners in the past 12 months; the remainder had one
sex partner only. Nine percent of the sample reported being di-
agnosed with an STD in the past 12 months. The majority of
students (69 %) had been tested for HIV, and 58 % had been
tested within the past year. Among students who had been tested
in the past 12 months, 18 % had been tested more than once.

Table 2 shows the results for bivariate relationships between
race/sex interactions and three differentmeasures of HIV testing.
The results show different effects for race/sex interactions de-
pending on the measure of HIV testing. Black men were

significantly less likely than Black women to report ever being
tested (OR = 0.58; 95 % CI = 0.38, 0.89); however, the likeli-
hood of being tested over the lifetime did not differ significantly
between Black women and White students of either sex.
Compared to Black women, Black men (OR = 0.61; 95 %
CI = 0.41, .92), White women (OR = 0.37; 95 % CI = 0.22,
.63), and White men (OR = 0.38; 95 % CI = 0.19, .76) were
significantly less likely to report being tested for HIV in the past
year. Race/sex interactions were not significantly associated
with being tested on two or more occasions during the past year.

Multivariable logistic regression results are reported in
Table 3. Black men (AOR = 0.43; 95 % CI = 0.27, .69), White
women (AOR = .25; 95 % CI = .14, .47), and White men
(AOR = 0.22; 95 % CI = 0.10, .49) were significantly less likely
than Blackwomen to report being tested for HIVin the past year.
Current residence was also associated with past year testing;
students who resided off campus were significantly more likely
than those residing on campus to be tested for HIV in the past
year (AOR = 1.88; 95 % CI = 1.18, 2.99). Respondents who
were insured through the University’s student health plan
(AOR = 0.46; 95 % CI = 26, .82), parents’ insurance
(AOR = .48; 95 % CI = .26, .88), or Medicaid (AOR = .45;
95 % CI = .23, .87) were significantly less likely to be tested in
the past year compared to students whose primary health insur-
ance came from other sources (e.g., employers).

Multivariable results also show that the likelihood of HIV
testing in the past year was significantly lower among hetero-
sexual (AOR = 0.25; 95 % CI = 0.09, 0.76) and female bisex-
ual students (AOR = .17; 95 % CI = .04, .69), compared to
MSM/MSMW. Additionally, engaging with two or more sex

Table 2 Bivariate relationships
between race/sex interactions and
HIV testing, across time-
measured HIV testing variables

OR (95 % CI) P value N

Ever tested for HIV versus
never tested:

546

Black women (reference) 1.00

Black men 0.58 (0.38, 0.89) 0.01

White women 0.65 (0.37, 1.13)

White men 0.85 (0.40, 1.81)

Tested for HIV in the past
year versus not tested:

315

Black women (reference) 1.00

Black men 0.61 (0.41, 0.92) 0.02

White women 0.37 (0.22, 0.63) 0.00

White men 0.38 (0.19, 0.76) 0.01

Tested for HIV more than once
versus tested one time only
in the past year:

315

Black women (reference) 1.00

Black men 0.95 (0.54, 1.65)

White women 0.48 (0.19, 1.24)

White men 0.46 (0.13, 1.70)
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partners in the past 12 months was significantly associated
with HIV testing during the same time period (AOR = 2.59;
95 % CI = 1.70, 3.95). The probability of HIV testing in the
past year was not significantly associated with age, Hispanic
ethnicity, or relationship status. A diagnosis of STD was sig-
nificantly related to HIV testing; however, the variable mea-
suring STD diagnosis was removed from the equation because
its confidence interval was abnormally wide, likely to due to
very high collinearity between STD diagnosis and race/sex
interactions. Specifically, of the 52 students who reported
STD diagnosis in the past year, 37 of them (71 %) were
Black women and 10 (19 %) were Black men.

Table 4 presents the results for logistic regression analysis for
engagingwith two ormore sex partners in the past year. Race/sex

interaction effects were associated with the outcome variable.
Specifically, Black men were more likely than Black women to
report two or more sex partners in the past year (AOR = 1.87;
95 % CI = 1.18, 2.97), controlling for other variables in the
model. The probability of engaging with two or more sex part-
ners was lower among White women (AOR = 0.51; 95 %
CI = 0.26, 0.98) compared to Black women. No significant
differences were observed for White men compared to Black
women. The model also shows that students who reported being
in a relationship during the past 30 days were less likely than
other students to report engaging with two or more sex partners
in the past year (AOR = 0.33; 95 % CI = 0.22, .49). The other
variables failed to achieve statistical significance in the model.

Discussion

The primary questions in this study were as follows: Does the
effect of race/sex interactions differ depending on the measure
of HIV testing or the time period to which it pertains? To what
extent do race/sex interactions affect the likelihood of past
year HIV testing? Is the interplay between race and sex asso-
ciated with multiple sex partners? The results of this study
suggest that race/sex interactions are important for under-
standing HIV testing among college students, particularly
for past year HIV testing and to a lesser extent, testing over
the lifetime. The findings also suggest that race/sex interac-
tions affect the likelihood of engaging with multiple sex part-
ners. These main findings are discussed below.

The sample used in this study consisted of students who
engaged in vaginal, oral, or anal sex during the past 12 months
and self-identified as Black or White. Overall, 69 % of these
students had been tested for HIVat least once over the lifetime.
This figure exceeds the proportion ever tested for HIV among
HBCU students who have participated in other studies in which
lifetime prevalence of HIV testing has ranged from 48% [29] to
61 % [8]. We also found that 58 % of students in the present
study had been tested within the previous 12 months. That
proportion is higher than a previous estimate which found that
43 % of students across several HBCUs had undergone HIV
testing during the preceding 12months [9]. In the present study,
the proportion of students who were tested for HIV in the past
year is encouraging. However, 42 % of sexually active students
had not been tested during the previous year. Campus-based
HIV prevention initiatives should continue to emphasize the
importance of frequent testing, particularly in areas character-
ized by high HIV prevalence and unbalanced sex ratios.

The way in which HIV testing is conceptualized—in terms
of time periods and episodes—is important. Bivariate analysis
demonstrated that the interplay between students’ race and
gender was not associated with the likelihood of being tested
on more than one occasion during the past year. However, the
likelihood of ever engaging in HIV testing and being tested for

Table 3 Multivariable results for past year HIV testing among college
students who have engaged in vaginal, oral or anal sex during the past
year

Adjusted OR (95 % CI) P value

Race/sex:

Black men 0.43 (0.27, 0.69) 0.00

White men 0.22 (0.10, 0.49) 0.00

White women 0.25 (0.14, 0.47) 0.00

Black women 1.00

Hispanic background:

Hispanic 2.25 (0.91, 5.54)

Non-Hispanic 1.00

Age 0.99 (0.96, 1.02)

Residence:

Off campus 1.88 (1.18, 2.99) 0.01

On campus 1.00

Insurance:

University student plan 0.46 (0.26, 0.82) 0.01

Parent 0.48 (0.26, 0.88) 0.02

Medicaid 0.45 (0.23, 0.87) 0.02

Other insurance 1.00

Relationship status, past 30 days

In a relationship 1.21 (0.80, 1.84)

Not in a relationship

Type of sex partners, past year:

Heterosexual only 0.25 (0.09, 0.76) 0.01

Female bisexual 0.17 (0.04, 0.69) 0.01

MSM/MSMW 1.00

Number of sex partners, past year:

Two or more 2.59 (1.70, 3.95) 0.00

One (reference) 1.00

Constant 1.97

Nagelkerke R2

Model χ2 66.46 (P value = 0.00)

N 525
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HIVin the past year was significantly lower among Blackmen
compared to Black women. These bivariate results were also
observed in multivariable analyses that explored covariates of
past year testing. These findings are important, particularly in
the context of multiple partnerships. In other words, although
Black men were less likely than Black women to engage in
past year or lifetime testing for HIV, they were also more
likely than Black women to report engaging with two or more
sex partners in the past year. Although we cannot ascertain
whether these multiple partnerships happened concurrently,
other studies have described higher rates of concurrent sex
partnerships among African American men in comparison to
White men [46]. Some investigators have concluded that con-
current partnerships are normative behavior among low-
income African American men with low levels of formal ed-
ucation [47]; however, considerably less is known about

concurrent sexual relationships among African American uni-
versity students. Still, multiple and concurrent partnerships in
the absence of frequent HIV testing can exacerbate the risk of
transmission, particularly because consistent condom use is
uncommon among college students [10, 16].

The variable measuring STD diagnosis had to be excluded
from our multivariable models due to high collinearity, i.e., the
burden of STD impacted primarily onAfricanAmericanwomen
students. This too is an important finding. Why are Black wom-
en more likely to be diagnosed with STD than Black men? One
explanation focuses on women’s more frequent visits to health
care providers, particularly providers who offer gynecological
services [34]. That is, African American men may have been
less likely to be diagnosed with STD because they were less
likely than women to present for STD testing. This explanation
is consistent with our finding that African American men were
less likely than women to report being tested for HIV. Previous
research has described individual and structural-level factors that
serve as barriers to health care utilization among African
American men [48]. Community-based studies have found that
concerns about confidentiality, stigma, and individual belief sys-
tems can impact negatively on HIV testing among African
American men [49]. Findings from the present study suggest
that disparities in health care utilization (i.e., HIV testing) de-
scribed in community studies extend to African American male
college students who participated in our campus survey.

This study found that the likelihood of HIV testing in the past
year may have been affected by access to health services. For
example, students who lived off campuswere significantly more
likely to undergo HIV testing than students who resided on
campus, controlling for age and other demographic and behav-
ioral variables. Although two confidential and free HIV testing
sites are located within a few miles of the university, public
transportation is very limited, and many students who reside
on campus do not have immediate access to vehicles. Until late
2015 and similar to health provision at other colleges, the stu-
dent health facility on campus provided HIV testing via blood
sample only, and student uptake was relatively low. Preliminary
qualitative data collected as part of the larger project in which
this sample is nested suggest that some students residing on
campus were hesitant to present for testing at university health
services because of perceived stigma from other students on
campus. However, those data have not been analyzed in full.

The results highlighted insurance-based disparities that af-
fected the likelihood of past year HIV testing. Respondents
who were insured through student health services, parents’
health insurance, or Medicaid were significantly less likely
to undergo past year HIV testing than students who were
insured through other private health insurance plans. It is pos-
sible that students who were insured through campus or par-
ents’ health insurance plans may have been concerned that
individuals in their immediate social networks (parents, peers
on campus) would learn that they had been tested for HIV.

Table 4 Multivariable estimates for engaging with two or more sex
partners in the past year among college students who have engaged in
vaginal, oral or anal sex during the past year

Adjusted OR
(95 % CI)

P value

Race/sex:

Black men 1.87 (1.18, 2.97) 0.01

White men 0.64 (0.28, 1.46)

White women 0.51 (0.26, 0.98) 0.04

Black women 1.00

Hispanic background:

Hispanic 1.54 (0.67, 3.55)

Non-Hispanic 1.00

Age 0.98 (0.95, 1.01)

Residence:

Off campus 0.78 (0.50, 1.22)

On campus 1.00

Insurance:

University student plan 1.69 (0.95, 3.04)

Parent 1.56 (0.85, 2.87)

Medicaid 1.55 (0.80, 3.00)

Other insurance 1.00

Relationship status, past 30 days:

In relationship 0.33 (0.22, 0.49) 0.00

Not in relationship 1.00

Type of sex partners, past year:

Heterosexual only 0.88 (0.33, 2.32)

Female bisexual 2.38 (0.61, 9.26)

MSM/MSMW 1.00

Constant 0.94

Nagelkerke R2 0.24

Model χ2 106.91 (P value = .00)

N 542
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Although our data do not permit a test of this hypothesis,
perceived stigma can impact on people’s willingness to under-
go HIV testing and can lead some to engage in Bpsychological
covering^ when they do present for testing [50].

We are less clear why students in receipt of Medicaid were
less likely to engage in past year HIV testing than students
who were insured through private plans. This finding is at
odds with a multi-year study conducted in Pennsylvania that
found higher rates of HIV testing among Medicaid recipients
compared to individuals insured through private schemes
[51]. Although the State of North Carolina provides
Medicaid coverage for routine HIV testing, Medicaid gener-
ally reimburses physicians at lower rates than private insur-
ance companies, which can reduce the number of patient visits
[52]. Moreover, several primary care physicians are unwilling
to accept patients who are covered by Medicaid [53].

Multivariable results in the present study showed that past
year HIV testing was significantly lower among heterosexuals
and female bisexuals compared toMSM/MSMW. This pattern
is consistent with findings from the National HIV Behavioral
Surveillance System (NHBS) which also have described
much higher rates of past year testing among MSM compared
to heterosexuals, BlackMSM compared to Black heterosexual
men, and 20–24-year-old MSM compared to 20–24-year-old
heterosexuals [54, 55].

It is critical that MSM and MSMW continue to be tested,
given their disproportionately high prevalence and incidence of
HIV infection. However, prevention messaging is urgently need-
ed for heterosexuals. In particular, Black heterosexual men have
been referred to as the Bforgotten population^ in terms of HIV
prevention efforts [56]. Structural disparities such as homeless-
ness, unemployment, and mass incarceration have impacted
greatly on Black men, and these factors have been linked to risks
for HIV [57]. African American men in the current study were
university students whose life opportunities are assumed to be
greater than their counterparts in the community. HIV prevention
might be more effective among African American male college
students if prevention initiatives incorporate peers and acknowl-
edge the importance of collective Bbrotherhood^ as an avenue to
build trust and encourage health care utilization among African
Americanmen [58]. HIV testing on campus is an essential part of
prevention, yet few campuses utilize rapid testing even though
the availability of rapid testing can greatly increase uptake [59].
Overall, the findings from the present study demonstrate the need
to reinforce frequent HIV testing among university students en-
rolled at this racially diverse HBCU.

This study is limited in the following ways. First, recall can
affect retrospective data, particularly over longer time periods,
e.g., 12 months. Second, this study was based on a cross-
sectional design; thus, causal inferences between behavioral
variables cannot be assumed. Third, students may have
underreported certain behaviors or events. For example, other
investigators have reported race/sex differences in underreported

STD diagnosis [60]. Fourth, to some extent, race/sex groups
differed in terms of other demographic variables. For example,
White men tended to be older than White women and Black
students, and this pattern might have interacted with other vari-
ables in our models, e.g., relationship status, number of sex part-
ners over the 12-month period. Moreover, Black students were
more likely thanWhites to reside on campus, a finding thatmight
indicate Black students’ interest in engaging more fully with a
historically black university. Despite these limitations, our find-
ings contribute to the literature by highlighting important race/
sex differences in HIV testing and multiple sex partnerships.
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