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Abstract

Know Your Status (KYS), a novel, student-run program offered free HIV-testing at a private 

university (PU) and community college (CC). Following completion of surveys of risk behaviors/

reasons for seeking testing, students were provided with rapid, oral HIV-testing. We investigated 

testing history, risk behaviors, and HIV prevalence among students tested during the first three 

years of KYS. In total, 1408 tests were conducted, 5 were positive: 4/408 CC, 1/1000 PU (1% vs. 

0.1%, p = 0.01). Three positives were new diagnoses, all black men-who-have-sex-with-men 

(MSM). Over 50% of students were tested for the first time and 59% reported risk behaviors. CC 

students were less likely to have used condoms at last sex (a surrogate for risk behavior) compared 

to PU (OR 0.73, CI [0.54, 0.98]). Race, sexual identity, and sex were not associated with condom 

use. These results demonstrate that KYS successfully recruited large numbers of previously 

untested, at-risk students, highlighting the feasibility and importance of testing college 

populations.

In 2001, the Centers for Disease Control and Prevention (CDC) issued revised guidelines for 

HIV counseling and testing, emphasizing the importance of testing in non-traditional (i.e., 

nonclinical) settings (CDC, 2001). This recommendation was aimed at promoting testing 

among populations at increased risk and coincided with the approval of rapid HIV tests, 

which facilitated the expansion of testing in these non-traditional environments (Granade, 

Parekh, Phillips, & McDougal, 2004).
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One nontraditional setting of particular interest is college campuses. College students are at 

increased risk of acquiring HIV and other sexually transmitted infections (STIs), in part due 

to behavioral factors common in college such as alcohol and substance abuse (Adefuye, 

Abiona, Balogun, & Lukobo-Durrell, 2009; Baliunas, Rehm, Irving, & Shuper, 2010; 

Benotsch, Koester, Luckman, Martin, & Cejka, 2011; Brown & Vanable, 2007; Caldeira, 

Singer, O’Grady, Vincent, & Arria, 2012; Cooper, 2002; Gullette & Lyons, 2005; Hightow 

et al., 2005; Kiene, Barta, Tennen, & Armeli, 2009; Lewis, Malow, & Ireland, 1997; Scott-

Sheldon, Carey, & Carey, 2010; Trieu, Bratton, & Hopp Marshak, 2011). In fact, between 

2007 and 2010 the rates of HIV infection increased in persons aged 15–24, while remaining 

stable or declining across all other age groups (CDC, 2012a). Furthermore, while 

approximately one in five HIV-infected Americans are not aware of their status, the number 

of undiagnosed HIV infections in persons age 13–24 is greater than 50% (CDC, 2012b). 

These data, coupled with the recent U.S. Preventive Services Task Force recommendation of 

screening all persons aged 13–65 for HIV infection, highlight the importance of HIV-testing 

in college-aged populations (Moyer, 2013).

Despite increasing knowledge about the virus, perceptions of personal risk of acquiring HIV 

remain low among college students, even among those with significant risk behaviors 

(Adefuye et al., 2009; Bruce & Walker, 2001; Sutton et al., 2011; Teague, 2009). This 

discrepancy may contribute to an underutilization of HIV testing services among college 

students. Surveys of at-risk students reveal low rates of testing and little interest in future 

testing for HIV, leading to recommendations to target college students for testing programs 

(Adefuye et al., 2009; Caldeira et al., 2012; Maguen, Armistead, & Kalichman, 2000; 

Morris et al., 2006; Prince & Bernard, 1998).

The Know Your Status (KYS) program was started in 2005 at a private university in North 

Carolina as a student-led initiative to increase access to HIV testing, counseling, and 

prevention services among local area college students. The program, run at both the private 

university (PU) and a local community college (CC), engaged students by offering free, 

confidential rapid testing in the colleges’ student centers. This paper reports results from 

greater than three years of testing.

METHODS

PARTICIPANTS AND PROCEDURE

From October 2006 to December 2009, the KYS program offered free, rapid HIV testing on 

a weekly basis at two different North Carolina colleges: a four-year private university (PU) 

and a two-year technical community college (CC). In addition to regular weekly testing, 

special testing events were held in collaboration with student groups and classes during 

health fairs, World AIDS Day, and other educational events. Students from the PU ran the 

program, serving as program administrators and HIV testing counselors while students from 

the CC assisted in program development and on-campus advertising/event setup. Oversight 

was provided by administrators at the CC and physicians and student health employees at 

the PU-affiliated academic medical center.
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Testing sites were established in high-traffic pedestrian zones at each institution’s student 

center, with confidential testing and counseling done in adjacent private rooms. Students 

were recruited for testing via advertisements in student centers. Prior to testing, students 

were asked to complete a voluntary anonymous survey that included questions about 

demographics, reasons for getting tested, risk behaviors, past testing history, and perceptions 

of risk. Relevant responses were discussed during the counseling process. All individuals 

gave written consent to participate in the study, which was approved by the Institutional 

Review Board of the Duke University Health System.

Testing was done with the OraQuick Advance Rapid HIV-1/2 Antibody Test (OraSure 

Technologies, Inc., Bethlehem, PA). Results were available within 20 minutes of the oral 

swab being collected. Individuals with positive HIV tests received additional counseling and 

were referred to either the PU-affiliated hospital or the county health department for 

confirmatory blood testing. All tested students received a free T-shirt that featured the KYS 

logo and the words “I know my status… Do you know yours?” Distribution of these shirts 

was aimed at raising awareness and reducing stigma associated with HIV testing. Free 

condoms were also available for any individual passing through the student center during 

testing hours.

Data collected included age, sex, race, prior HIV testing history, and risk behaviors/

perceptions. Risk behaviors were defined as past engagement in unprotected sex, having ≥ 2 

sexual partners in the previous year, sharing needles, and/or men identifying as homosexual 

or bisexual (men who have sex with men; MSM).

STATISTICAL ANALYSES

Two-tailed, two-proportion z-tests were used to analyze continuous variables and Pearson’s 

χ2 tests were used for categorical variables. Logistic regression was used to explore self-

reported condom use among students with ≥ 1 sexual partner in the past 12 months, 

controlling for relevant demographic/risk factors. We assessed appropriate covariate 

inclusion using bivariate analyses. Overall model evaluation relied on Akaike Information 

Criterion (AIC) and Bayesian Information Criterion (BIC) tests. Appropriateness of 

consolidation of categorical variables was assessed using Likelihood Ratio (LR) tests.

RESULTS

Overall, 1,408 students were tested (1,000 PU, 408 CC) at the two sites (Table 1). For the 

majority (56%) of individuals, this was their first HIV test. The tested populations at both 

institutions were demographically diverse. Tested students at the PU were younger (mean 

age in years: 21 vs. 26, p < 0.001), more often male (48% vs. 38%, p < 0.001), and less often 

black (18% vs. 73%, p < 0.001). These differences in demographics across the testing sites 

reflect differences in the overall student bodies at each institution. The total proportion of 

tested students identifying as heterosexual vs. homosexual/bisexual did not vary 

significantly between the two institutions (12% PU vs. 10% CC, p = 0.12). The PU, 

however, had significantly more men identifying as homosexual or bisexual (21% vs. 8% of 

tested males, p < 0.001) while the CC had more women identifying as homosexual or 

bisexual (4% vs. 12% of tested females, p < 0.001).
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REASONS FOR SEEKING TESTING, RISK BEHAVIORS, AND TESTING HISTORY

Before testing, students were asked to identify their reason(s) for seeking HIV testing. The 

majority of students at each testing site stated that they sought testing because they “just 

wanted to know their HIV status” (Table 1). More CC students reported seeking testing 

because of “past engagement in unprotected sex” than PU students (33% vs. 24%, p = 

0.001). Eight students at the PU and one student at the CC reported needle sharing (p = 

0.24). Students at the CC were more likely to seek testing to “support a friend or loved one 

touched by HIV” (5% vs. 3%, p = 0.04) while those at the PU were more likely to seek 

testing to “support the KYS program based on principle” (37% vs. 28%, p = 0.001).

At the PU, 55% of tested students reported one or more risk behaviors (past engagement in 

unprotected sex, having ≥ 2 sexual partners in the previous year, sharing needles, and/or 

men identifying as homosexual or bisexual), compared to 66% of those at the CC (p < 

0.001) (Table 1). Students at the CC were less likely to report using a condom during their 

last sexual encounter (48% vs. 55%, p = 0.009) and more likely to have had ≥ 2 sexual 

partners in the past year (58% vs. 50%, p = 0.01). The proportion of students with 6 or more 

sexual partners in the previous year was similar at both sites (7.5% PU vs. 7.7% CC, p = 

0.90). A greater proportion of students at the CC perceived their risk of HIV infection as 

somewhat or very high compared to those at the PU (17% vs. 9%, p < 0.001). Students at the 

CC were also more likely to report having been previously tested for HIV (59% vs. 38%, p < 

0.001).

TESTING RESULTS

There were five positive tests, three of which were new HIV diagnoses: one at the PU and 

two at the CC (Table 2). Two additional positive tests at the CC were in persons who had 

previously tested positive. The overall rate of positive tests was tenfold higher at the CC 

(4/408 = 1%) than the PU (1/1000 = 0.1%) (p = 0.01) (Table 1). The five cases ranged in age 

from 18 to 42 and all self-identified as black (one also stated Asian). All three new 

diagnoses were in black MSM, and the overall seropositive rate in homosexual or bisexual 

men tested was significantly higher than in persons who did not identify as such. (3/109–

2.8% vs. 2/1299–0.15%) (p < 0.001). All persons testing positive were referred to either the 

PU-affiliated hospital or the county health department for confirmatory blood testing. The 

one positive test at the PU was confirmed, but the two new positives at the CC could not be 

followed up due to the confidential nature of testing.

CHARACTERISTICS ASSOCIATED WITH LIKELIHOOD OF CONDOM USE AT LAST SEX

Although HIV risk behaviors, as defined above, were reported by a majority (59%) of 

persons seeking testing at both institutions, these behaviors and demographics varied by 

institution. The relationship between these factors and the higher rate of positive tests at the 

CC was explored. Logistic regression modeling was used to characterize factors associated 

with condom use at last sex, a proxy for risk behavior. The final model was based on 

surveys with complete information from respondents who were sexually active in the 

preceding 12 months (n = 769). Because completion of the behavior questionnaire was 

anonymous and voluntary, missing data were common. The two most common reasons for 

exclusion from the model were: (1) omission of race due to an early version of the 
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questionnaire that left out this category (n = 339) and (2) respondents who were not sexually 

active in the preceding 12 months (n = 170).

In bivariate analyses, the following factors were significantly (p < 0.05) associated with 

decreased likelihood of condom use at last sexual encounter: CC students (OR 0.72, CI 

[0.56,0.92]), increasing age (in years) (OR 0.97, CI [0.94, 0.98]), being homosexual or 

bisexual (OR 0.62, CI [0.39, 0.98]), having only one sexual partner in the past year (OR 

0.77, CI [0.61, 0.98]), and having high perceived risk (OR 0.54, CI [0.37, 0.78]) (Table 3). 

Neither race nor sex was associated with likelihood of condom use at last sexual encounter.

To better understand the higher rate of positive tests at the CC, multivariate analysis was 

employed to evaluate the association of school (PU or CC) and condom use, controlling for 

demographics and risk behaviors among students who reported at least one sexual partner in 

the year prior to testing. Race was omitted from the model due to multicolinearity (there was 

a strong correlation between race and school). Similar to the bivariate analysis, CC students 

were less likely to have used condoms at last sexual encounter compared to PU students (OR 

0.73, CI [0.54, 0.98]) (Table 3). Increasing age, having only one sexual partner in the past 

year, and having a high-perceived risk remained significantly associated with reduced 

condom use while sex was not associated with likelihood of condom use at last sex. Sexual 

identity was not associated with condom use in the multivariate model (OR 0.71 CI [0.49, 

1.03]).

DISCUSSION

KYS is a novel, student-run HIV testing program successfully implemented at two diverse 

educational institutions. Differing from services typically provided by student health centers, 

the testing provided by KYS was offered in convenient highly-accessed student areas, did 

not require an appointment, was free of cost, and was noninvasive. The high visibility of the 

program (afforded by testing in high-traffic areas, a T-shirt social marketing campaign, and 

advocacy by student leaders) may have reduced stigma and subsequently increased testing 

rates (Barth, Cook, Downs, Switzer, & Fischhoff, 2002). In fact, the program was well 

received and tested a population representative of the student demographics at each 

institution. The implementation of KYS at the PU increased the number of tests done by 

more than five-fold in the first year (Rutstein, Mugavero, Sullivan, Bickers-Bock, & Hicks, 

2006) and KYS has become the sole provider of free HIV testing on campus. KYS is still 

operational at both campuses to date. Using trained student volunteers to perform testing and 

counseling, the program is self-sustaining and high value.

Although a formal cost-effectiveness analysis was not conducted, there are many reasons to 

believe the KYS program was of high value. As student volunteers operated the program 

and provided testing and counseling, the major programmatic costs were test kits, condoms, 

and t-shirts. The OraQuick® tests, while the most expensive budgeted item, are relatively 

inexpensive compared to other testing options and do not require laboratory infrastructure 

(Greenwald, Burstein, Pincus, & Branson, 2006; Pinkerton et al., 2009). Additionally, the 

counseling and condoms provided during the testing process may help reduce risk behaviors 

of students and thus prevent the costs associated with acquisition of HIV or other STIs. 
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Although this study did not formally address behavior change after testing, a number of 

studies have suggested that increased counseling and access to such services promotes 

behavior change and lowers STI risk (Johnson et al., 2008; Kamb et al., 1998; Robin et al., 

2004). Finally, the new identification of HIV infections allows linkage of those individuals 

into care and early treatment, thus reducing their risk of transmission and costly disease 

complications (Long, Brandeau, & Owens, 2010; Sanders et al., 2005; Walensky, Freedberg, 

Weinstein, & Paltiel, 2007).

The characteristics of those tested demonstrate the capability of novel testing programs, such 

as KYS, to attract previously untested, at-risk individuals. A variety of risk factors were 

reported including unprotected intercourse, multiple sexual partners, and needle sharing. 

Underestimation of HIV risk was common with more than half of tested persons reporting 

risk behaviors despite the fact that most persons at both institutions recognized themselves 

as having low or nonexistent risk of acquiring HIV infection.

HIV has increasingly become an infection of minority populations, with black MSM 

accounting for the majority of infections in the U.S. (CDC, 2011; Prejean et al., 2011). All 

three of the new HIV diagnoses in the KYS program were black MSM. Despite increased 

infection rates in black MSM, race was not associated with likelihood of condom use at 

most recent sexual encounter (a proxy for risk behavior) in our bivariate model; nor was 

bisexuality/homosexuality in the multivariate model. These findings reinforce other recent 

studies that have shown a higher HIV prevalence among black MSM despite lower or 

similar overall risk behaviors to other groups (Magnus et al., 2010; Millett, Flores, Peterson, 

& Bakeman, 2007; Millett, Peterson, Wolitski, & Stall, 2006). Other factors not measured in 

our study, including concurrent sexual partnerships, increased rates of sexual acts with 

partners of unknown HIV status, and older partners have all been associated with increased 

infection rates in black MSM and may account for the infections in this study (Berry, 

Raymond, & McFarland, 2007; Bohl, Raymond, Arnold, & McFarland, 2009; Eaton, 

Kalichman, & Cherry, 2010).

The rate of HIV positive tests was significantly higher at the CC, 4/408 (1%) as compared to 

the PU, 1/1000 (0.1%) (p = 0.01). Factors that may play a role in this difference include the 

older age and higher proportion of black students tested at the CC. In the U.S., blacks are 

disproportionately affected by HIV, accounting for 46% of new infections in 2010 despite 

representing only 14% of the total population (CDC, 2012a; Rastogi, Johnson, Hoeffel, & 

Drewery, 2011). Tested students at the CC were also significantly less likely to have used a 

condom at last sexual encounter compared to those at the PU. A somewhat paradoxical 

finding was the observation that students at the CC appeared more knowledgeable about the 

epidemic than those at the PU, but despite this, they were less likely to use condoms. For 

example, when compared to students at the PU, those at the CC were more likely to perceive 

their risk of HIV infection as somewhat or very high, were more likely to be getting tested to 

“support a friend or loved one who has been touched by HIV,” and were more likely to have 

been previously tested for HIV infection. This disconnect between perceived risk and 

condom use deserves further investigation.
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The discrepancy between perceived and identified risk, as well as the higher rate of HIV 

diagnoses among students tested at the CC may have important implications for the 

allocation of resources for HIV prevention and testing in college students. PU students, 

unlike their CC counterparts, were required to have health insurance for enrollment and thus 

may have had greater access to services such as prevention counseling, free condoms, and 

HIV testing—all of which may encourage greater condom use. Additionally, students at the 

PU had access to alternative on-campus HIV testing options at the student health facility. 

Therefore, riskier students at the PU may have sought testing through the student health 

center, whereas such alternatives to KYS were not available on campus to students at the 

CC. Additionally, the presence of a student health facility has been associated with increased 

STI education in U.S. colleges (Koumans et al., 2005). While we cannot quantify utilization 

of other risk-reduction services or alternative testing options, other studies have suggested 

that improved counseling and increased access to services increases condom use and reduces 

the number of sexually transmitted infections (Kamb et al., 1998; Robin et al., 2004). Future 

programs should be aimed at increasing access to services for all college students to bridge 

the disconnect between perceived and identified risk.

Due to the predominately service provision environment of KYS, there are important 

limitations in our data. Because questionnaire data is self-reported, its accuracy is uncertain. 

However, it is unlikely that the quality of the data differs between institutions, implying that 

the comparisons are valid. The voluntary nature of the questionnaire also made missing data 

an issue since nearly 44% of students who were tested did not provide information on all the 

variables of interest. The distribution of individuals with missing data did not appear to 

preferentially impact any one group. Some individuals may have been included in the study 

more than once due to repeat testing and the anonymous nature of the survey. If students 

who seek re-testing are those with the greatest risk behaviors, this could bias the results to 

suggest a riskier student body overall. Assuming high-risk students are as likely to be 

retested on both campuses, this issue would not impact the between-institution comparisons. 

Additionally, as testing was voluntary and data were only collected from those who pursued 

testing, there was not a nontested group with which to compare risk behaviors or understand 

reasons why people did not seek testing.

Overall, the results from Know Your Status demonstrate that a student-run, rapid HIV 

testing program can sustainably provide voluntary HIV testing in diverse college settings. 

Given dedicated student leaders and volunteers, along with the support of affiliated student 

health centers, academic medical centers, and local health departments, this program has the 

potential to be replicated in other colleges. KYS was successful in recruiting large numbers 

of untested and at-risk individuals. The HIV-positive cases concentrated in black MSM are 

demographically reflective of local and national epidemiologic trends, underscoring the 

importance of focusing nontraditional screening efforts towards populations at higher risk, 

especially those that may have limited access to testing services. With limited resources, 

targeting of testing programs may maximize the number of new diagnoses and ultimately 

help curb the spread of HIV.
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TABLE 3

Bivariate and Logistic Regression Analyses of Characteristics Associated With Likelihood of Condom Use at 

Last Sex (Proxy for Risky Behavior)

Variable Bivariate Analysis Multivariate Analysis

Odds Ratio [95% CI] Odds Ratio [95% CI]

CC Student 0.72 [0.56, 0.92]* 0.73 [0.54, 0.98]*

Age (years) 0.97 [0.94, 0.98]* 0.97 [0.54, 0.99]*

Male Sex 1.16 [0.92, 1.46] 1.07 [0.82, 1.39]

Black Race 0.92 [0.71, 1.21] —

Homosexual/Bisexual 0.62 [0.39, 0.98]* 0.71 [0.49, 1.03]

Only one sexual partner 0.77 [0.61, 0.98]* 0.72 [0.55, 0.94]*

High perceived riska 0.54 [0.37, 0.78]* 0.62 [0.42, 0.91]*

a
Perceived risk rated on a 1–4 scale with “high perceived risk” considered a 3 or 4.

*
Statistically significant at p < 0.05.
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