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Abstract

Annual HIV testing is recommended for individuals at high risk of infection, specifically 

incarcerated populations. Incarcerated men carry a higher lifetime risk of acquiring HIV than 

the general population, yet little is known about their HIV testing behaviors. We collected Audio 

Computer Assisted Self Interview data for 819 men entering a state prison in North Carolina. 

We assessed correlates of previous HIV testing, including stigmatizing attitudes and beliefs, and 

explored two outcomes: (1) ever HIV tested before current incarceration, and (2) recency of last 

HIV test. Eighty percent had been HIV tested before; of those, 36% reported testing within the 

last year. Being African American, having education beyond high school, prior incarceration, 

and higher HIV knowledge increased odds of ever having tested. Results of this study highlight 

the need to expand HIV testing and education specific to incarcerated populations. Additionally, 

efforts should be made to monitor and encourage repeat screening.
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Introduction

The US Centers for Disease Control and Prevention (CDC) estimates that HIV-positive 

individuals who are unaware of their status are responsible for 49% of HIV transmission 

events yearly [1]. To facilitate timely diagnosis and linkage to care, the CDC recommends 

routine HIV testing for all individuals ages 13–65. The CDC also recommends annual 

testing for those at higher HIV risk, including people who inject drugs and their sex partners, 

persons who engage in transactional sex, sex partners of HIV-infected persons, and persons 

who themselves or whose sex partners have had more than one sex partner since their most 

recent HIV test [2]. Specifically, opt-out testing, in which patients are notified that they 

will be tested unless they decline, and testing in clinical and non-clinical settings, including 

jails and prisons, is recommended as best practice [3]. For these recommendations to have 

their intended impact, however, at-risk individuals must first be engaged with the health-care 

system. The importance of regular HIV testing (and subsequent access to care and treatment) 

is underscored by numerous recent studies demonstrating the critical role of undetectable 

serum HIV viral load to prevent transmission and reduce HIV incidence [4-6].

HIV infection rates for incarcerated men have been estimated to be about 2.2%, nearly six 

times that estimated for all US adults [7-10]. This marked disparity has been explored in 

other publications from our group and reflects the disproportionate burden of both HIV and 

incarceration among populations of color, the impact of poverty and poor access to health 

care, and the disruption of relationships by mass incarceration [11, 12]. As such, there is an 

opportunity to target incarcerated populations for HIV testing with subsequent engagement 

in care for those newly diagnosed and preventative counseling for those found to be HIV 

negative. However, little is known about HIV testing behaviors of men involved with the US 

criminal justice system [10]. Of the available research, most studies examine testing within 
the correctional system rather than in community contexts [9, 13-18].

Studies from two nationally representative datasets (the Behavioral Risk Factor Surveillance 

System (BRFSS) and National Health Interview Survey (NHIS)) have found multiple factors 

positively associated with HIV testing in the community, including being 25–50 years old, 

single, of lower socioeconomic status, being African American, and reporting higher HIV 

risk behaviors [18, 19]. Higher perceived infection risk and more HIV knowledge were 

associated with having ever been tested for HIV among people who inject drugs and men 

who have sex with men [20]. In studies of HIV testing among incarcerated populations, 

being single, reporting risk behavior, closely knowing someone with HIV/AIDS, having 

high coping self-efficacy, and endorsing mandatory disclosure of HIV status of inmates 

were positively associated with HIV test acceptance [13, 15, 17]. Data are insufficient to 

determine whether other factors, such as education and stigmatizing attitudes, predict HIV 

testing behaviors, particularly for high-risk populations [13, 18, 21, 22]. To address gaps in 

knowledge of HIV testing in high-risk populations, we sought to identify factors associated 

with recent or lifetime HIV testing among men entering a state prison system.
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Methods

This was a sub-study of a large National Institute of Mental Health (NIMH) supported 

cross-sectional study of randomly selected inmates entering prison in the North Carolina 

Department of Public Safety (NCDPS) between April 2010 and April 2011 [23]. This study 

examined inmate HIV prevalence, HIV testing rates, and barriers and facilitators to testing 

within the NCDPS system. Analyses were conducted in 2011 and 2012. Study participants 

were enrolled from the seven adult (two female and five male) North Carolina Prison 

Processing Centers (PPC). The required gateways into the prison system provide health 

services, including HIV testing, to inmates at entry. Consistent with all prisons in North 

Carolina (NC), these PPCs offered HIV testing to all inmates upon entry to the prison 

system through an opt-out procedure during which inmates were read and asked to sign 

a general consent form agreeing to medical care that included HIV testing. Inmates were 

offered the opportunity to ask questions to a nurse regarding the consent form. Inmates at 

two of the five male PPCs were offered additional HIV education classes before or after HIV 

testing. Additional details regarding HIV testing procedures in the NCDPS facilities have 

been published elsewhere [24].

Study Sample

We utilized data from the five male NC PPCs that conducted intake of all adult male inmates 

in the state. Eligible participants had to be: at least 18 years of age; able to complete study 

activities in English; finished with prison processing HIV and sexually transmitted infection 

(STI) screening activities; not currently held for a violent offense (e.g., rape or murder); 

and held in the general prison entry population at time of approach. Participants who had 

previously tested HIV-positive prior to entry or who tested HIV-positive during processing 

were excluded from analysis.

Eligible inmates were randomly selected weekly from the NCDPS Offender Population 

Unified System database. Enrollment was stratified by PPC based on the proportion of 

total inmate entries each facility represented for the previous year. A research assistant 

screened and obtained informed consent from each potentially eligible inmate in a private, 

central location within the prison. Eligible inmates who were interested in participating were 

enrolled and completed study activities.

We used Audio Computer Assisted Self Interview (ACASI) with touch screen technology 

and headphones to collect data. Participation in the study was voluntary and, per prison 

policy, no incentives were given for study participation. All study procedures were reviewed 

and approved by the University of North Carolina Internal Review Board and the NCDPS 

Human Subjects Review Committee.

Measures

Dependent Variables

Participants were asked, “Were you ever tested for HIV BEFORE coming to this processing 

center? (yes/no)” and, for those answering “yes”, “Before coming to this processing center, 

when was your last HIV test? (month/year)”. We used this information to develop two 
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measures of HIV testing behaviors: (1) ever tested for HIV, and (2) recency of last HIV 

test before incarceration. We analyzed “Ever tested” as a dichotomous variable (yes/no) and 

“Recency” as a nominal variable with 3 categories: (1) never tested, (2) non-recently tested 

[defined as last tested more than 12 months before completing the survey], and (3) recently 

tested, [defined as having tested within 12 months of completing the survey].

Independent Variables

Demographic and behavioral factors: We assessed age, race, education level, and marital 

status using response categories specified in the 2009 BRFSS [25]. We also asked the 

number of times previously incarcerated and if the participant had an HIV positive family 

member or friend.

HIV Knowledge—We used an 18-item questionnaire, previously validated among low-

literacy groups [26], to measure HIV transmission knowledge. Three additional questions 

assessed current HIV treatment knowledge: (1) “People who test positive for HIV in prison 

can get treatment for HIV”; (2) “Right now, there is no cure for HIV”; and (3) “There are 

drugs that can lengthen the lives of people with HIV.” Response options were True/False/I 

don’t know.

High HIV Acquisition Risk Behavior—We used one item from the BRFSS for 

participants which asked whether they had engaged in at least one of four HIV-associated 

risk behaviors within the past year (yes/no) without identifying specific behavior(s): (1) 

used intravenous drugs; (2) treated for a sexually transmitted infection; (3) gave or received 

money or drugs in exchange for sex; and (4) had anal sex without a condom [25].

Stigma—We assessed four theoretically derived sub-components of the stigma process: 

stereotype, label, blame, and cognitive distance using measures previously validated and 

shown to be reliable within this population [27]. The items for each sub-component scale 

were measured on a four-point Likert scale ranging from strongly agree to strongly disagree 
(see Table 1).

Additional Descriptive Variables

Additionally, we asked whether respondents had had sex with women only, men only, 

or both women and men (see Table 1). We also asked whether respondents had given 

or received money, drugs, food, shelter, gifts, or other things in exchange for sex; and 

concurrency, that is both (a) whether they had had sex with someone while also involved in a 

sexual relationship with someone else; and (b) whether they had had sex with someone who 

was also having sex with other people (see Table 1).

Site of Last HIV Test—For those who reported having had a prior HIV test, we asked 

whether that test was conducted: at a street or health fair, in a school or workplace, at an 

STI clinic or health department; in jail or prison; in a doctor’s office; during a hospitalization 

versus in an emergency department (ED); at a voluntary blood/plasma donation site; or in 

other settings.
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Statistical Analysis

Sampling was stratified; a weight variable based on population size and racial distribution 

of each PPC was developed to improve the precision of our estimates. We also used 

multiple imputation for all predictor variables to enhance regression capabilities and ensure 

accurately nested models for analysis. In all, five imputed datasets were created using PROC 

MI procedures. All data preparation was completed using SAS 9.2.

We generated descriptive statistics to define the sample population, using PROC 

Surveylogistic, taking into account stratum and sampling weights. Next, we used 

multivariate binomial logistic regression with three nested models to determine the 

combination of predictors with the greatest explanatory power of “ever testing for HIV” 

before this incarceration. Model 1 compared demographic variables to the null model. 

Model 2 introduced knowledge and behaviors thought to be associated with HIV testing. 

For Model 3, we added stigmatizing attitudes and beliefs variables (labeling, stereotyping, 

blame, and cognitive distancing) to assess their association with HIV testing.

For participants reporting both ever having tested and date of last test, we then tested 

associations between our individual correlates and three types of comparative HIV testing 

behaviors: (1) recent to never testing; (2) non-recent to never testing; and (3) recent to 

non-recent testing, using a multinomial logistic regression to compare testing correlates 

between “recent”, “non-recent” and “never” testers.

For these regression analyses, we used PROC Survey-logistic to account for stratum and 

sampling and PROC MIAnalyze to determine results based on multiple imputation data. 

We used difference in Wald Chi square scores, taking degrees of freedom into account, 

to determine significant improvement in model fit (p < .05) as nested model analyses 

progressed. For both outcomes of interest, AIC was used to determine the best overall model 

fit. Our findings are presented as odds ratios for each parameter of interest. Nested model 

analyses also reported ranges in AIC, Wald Chi square, and differences in Wald Chi square 

for the five imputed datasets. The model deemed most predictive is presented in the results 

and discussed for each outcome of interest.

Results

Of the 856 incarcerated men interviewed, 819 reported information regarding their prior 

HIV testing behavior and, thus comprised the final sample. Of the 819, 777 also reported the 

date of their most recent test (including if they had never had a previous test) and created 

the subsample for assessing correlates of test recency. Sample characteristics are reported in 

Table 1, including descriptive statistics of the stigma scale items.

Eighty percent (n = 652) of participants reported “ever testing” for HIV before their current 

incarceration. Of the 610 who also reported the date of their last HIV test, 36% (n = 222) 

reported testing for HIV within the last year. Of the 624 who had ever tested and who 

reported information about where they had the their last test, 11% (n = 71) reported testing 

at an STI clinic/county health department; 10% (n = 65) in prison; 9% (n = 54) in jail; 6% 

(n = 38) in voluntary blood/plasma donation sites: 5% (n = 34) in doctor’s offices; 4% (n = 
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24) in hospitals (not in the ED); 3% (n = 18) at street/health fairs; 2% (n = 16) in emergency 

rooms; 1% (n = 6) at school/work; and 2% (n = 14) reported other as the site of their last 

test.

For “ever” testing analyses, Model 1 demonstrated improved fit over the null model, and 

Model 2 demonstrated statistically significant improvement in fit compared to Model 1 (p 
= .03). Model 3 did not show statistically significant improvement in fit over Model 2 (p = 

.32–.61); however, it was determined to have the best overall fit based on AIC. This final 

model showed being African American, having greater than a high school education, serving 

a previous prison sentence, and having greater HIV knowledge were each independently 

associated with a higher odds of having ever tested for HIV. Self-reported risk behavior 

was not associated with ever testing for HIV (Table 2). For test recency analyses, Model 1 

improved model fit over the null based on AIC. Models 2 and 3 did not improve model fit (p 
= .98–99). However, Model 3 offered the best fit to the data based on AIC scores (Table 3).

When comparing “recent testing” to “never testing” for HIV, African Americans and those 

reporting younger age had significantly greater odds of having had an HIV test within 

the 12 months prior to incarceration in the final model (Table 3). African American race, 

having greater than a high school education, and greater HIV knowledge were significantly 

related to “non-recent testing” when compared to “never testing” for HIV. When comparing 

“recent” to “non-recent” HIV testing, respondents reporting African American race and 

those reporting being single/never married were more likely to be “recent testers.“Self-

reported risk was not associated with temporal pattern of HIV testing.

Discussion

This study demonstrated that a relatively high percentage of NC state prison inmates (80%) 

have previously received an HIV test. Previous studies estimated that 45% of US adults [28] 

and 63% of prison inmates have previously received an HIV test [29]. While our sample 

exhibited slightly higher rates of HIV testing than prior samples of inmates, only 27% of our 

sample (36% of men who reported having an HIV test) had been tested within the last year, 

despite CDC recommendations for annual testing for persons at higher risk of infection.

Previous research has shown incarcerated populations are at greater risk of HIV aquisition 

than the general population [9, 10]; over one-fourth (26%) of our sample reported at least 

one of four high risk behaviors (sex exchange, anal sex, intravenous drug use, or concurrent 

sexual partners) in the year prior to incarceration. HIV risk behaviors have been associated 

with ever testing and with recent testing for high-risk and prison-specific groups [15, 17, 19, 

20]. However, we found no association between these high-risk behaviors and ever or recent 

HIV testing.

This result may be due to the dichotomous measure, which was designed to identify 

individuals at the highest risk. Moreover, while 26% (n = 211) of the cohort reported such 

high risk, the vast majority (86.9%) of male inmates in this study reported at least one 

HIV risk factor [30]. Overall, these findings suggest the need for more active assessment 

of risk behaviors and reinforcement of follow-up HIV testing among those who report risk 
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behaviors. Efforts to sustain HIV testing may be markedly different from those designed to 

elicit initial testing.

Achieving a level of education beyond high school had the greatest relationship with testing. 

This consistently results in twice the odds of ever and non-recent testing compared to those 

with less than a high school education. Similarly, independent of education level, greater 

knowledge of HIV showed statistically significant associations with testing behaviors. In 

a separate analysis from our group, low knowledge of HIV was associated with higher 

expression of HIV stigma and reluctance to undergo testing [31]. These findings highlight 

benefits of greater HIV knowledge and affirm that prisons are relevant venues for HIV 

education and routinization of HIV testing through opt-out programs.

Our finding of a positive association between previous incarceration and ever testing for 

HIV also highlights the essential role prison systems play in providing HIV education and 

testing. The nearly one-fifth (19%; n = 119) of those with a previous test conducted in jail or 

prison, provide support for these findings. However, nearly half the members of our sample 

were not recidivists. Community providers should inquire about HIV and incarceration risk 

behaviors, as well as last testing date among patients with a history of incarceration or risky 

behaviors. In cases of uncertain last test dates or results, providers should err on the side of 

repeat screening. Moreover, policies, such as Medicaid expansion to those involved in the 

criminal justice system, including released prisoners, may encourage engagement in medical 

care and bridge post-incarceration testing gaps.

The paucity of factors associated with test recency suggests that demographic and behavioral 

factors beyond race, education, and knowledge may be salient to test recency. Environmental 

indicators, such as access and availability of testing, which may be more closely associated 

with test recency, were not accounted for in this study [16, 22]. More research is needed 

to better understand these results and the effect of access to care and testing availability on 

testing frequency. A longitudinal cohort study of prisoners that follows men in and out of 

prison would be ideal.

Additionally, for every year increase in age, men had a 3% lower odds of having recently 

tested than they had of never testing. This finding may represent greater acceptance of 

routine HIV testing among younger men, or possibly reflect HIV testing in community 

settings targeting younger men. As HIV diagnosed among those aged 50 and greater is more 

likely to be late stage [32], there needs to be continued attention to HIV screening in older 

incarcerated and formerly incarcerated men.

HIV stigmatizing attitudes were not associated with testing behaviors. An inmate study 

assessing the association between HIV stigma and HIV testing behaviors found inmates 

with higher HIV testing-specific stigma tested less during incarceration [13]. Our findings 

point to potentially similar associations for testing. One potential explanation could be that 

inmates received opt-out testing in a prison or healthcare setting. Opt-out HIV testing, in 

which an organization (e.g., prison, healthcare center) routinely tests all individuals [33], 

may reduce the influence of stigma on HIV testing by making testing normative. Opt-out 

testing has been shown to increase the number of inmates who receive HIV testing in prisons 
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compared to risk-based testing [34]. We have not identified prior studies that assessed the 

association between stigmatizing attitudes and pre-incarceration HIV testing. Additional 

studies to determine the relationship between testing-specific stigma and HIV testing outside 

of the prison system would be an important next step in understanding testing behaviors 

among this population.

Limitations

This cross-sectional study precludes the assessment of temporal relationships. The self-

reported nature of our outcome variable could also have introduced recall and social 

desirability biases into our study. While we had information about the setting of the most 

recent HIV test prior to this incarceration among those who had a previous test, we did 

not have information about the settings of all their previous tests. Of particular interest is 

how many, if any, were tested in jail beforetheir prison incarceration. While we did not 

collect information specific to prior jail testing for this study (beyond what was reported 

by participants related to their most recent test), few jails in NC routinely conducted HIV 

testing at the time of this assessment [17].

Because variables used in this study focused specifically on personal attributes, attitudes, 

and behaviors, we could not assess structural and environmental influences on participants’ 

decisions to be tested for HIV. As in other studies [16, 19, 20, 22], availability, 

accessibility, and peer norms may play a significant role in testing decisions. Further 

research incorporating these variables is warranted. Lastly, as this work focused on men; 

studies of community HIV testing of women are warranted.

Despite limitations, our findings suggest that white men with less education and less HIV 

knowledge are missing from existing HIV testing programs. The use of random selection 

for enrollment and stratification by prison facility suggest these data can be considered 

representative of the male NC prison population. Data collection via ACASI helped to 

ensure accurate data collection and increased our capacity to enroll persons with lower 

literacy levels. Combined, these strengths enhance our ability to generalize results, which 

have important implications for intervention recommendations. Moreover, this study adds 

novel and important information to the HIV testing literature for a population at risk of HIV.

Conclusions

Those with a history of incarceration are at higher HIV risk than the general population. 

Our data suggest that HIV screening of men at risk for incarceration and those who are 

released from prison is suboptimal. While most newly incarcerated individuals in this study 

had previously been tested for HIV, few had been tested recently—despite a relatively high 

prevalence of self-reported HIV risk behaviors.

We identified several factors—education level, HIV knowledge, race, and age—associated 

with testing and recent testing that point to gaps in current HIV screening strategies. 

Disclosure of sensitive social history, including sexual practices, substance abuse, and 

criminal justice involvement, may be limited by stigma and, often, reluctance among 

providers to explore such topics [35-37]. However, they are an important component of a 
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comprehensive medical history and training to enhance communication between patient and 

provider could help reduce HIV testing barriers and improve patient care [38, 39]. Contact 

with the health care system, now expanded by the Affordable Care Act and Medicaid 

expansion with financial incentives for preventative testing (in some states) [40], in addition 

to initiatives such as nurse-initiated testing and electronic medical record prompts [41-44], 

will likely provide enhanced opportunities for provider-patient conversation related to 

routine HIV screening and other recommended testing among incarcerated populations [45].

We hope that insights from this study can support accessible and effective interventions to 

facilitate detection of HIV among at-risk populations. Importantly, pairing testing efforts 

with prompt initiation of antiretroviral therapy and durable linkage to HIV care can 

ensure healthier lives for incarcerated and previously incarcerated individuals and their 

communities.
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Table 2

Results of final nested multivariate models of correlates of ever HIV testing within the population

Parameter (N = 819) Final model

OR CI

Intercept 1.21 (.31, 4.89)

Age .98 (.96, 1.01)

Race
a

  White .40 ** (.27, .61)

  Other .94 (.44, 1.98)

Education
b

  High school 1.25 (.83, 1.87)

  Beyond high school 1.98 * (1.15, 3.41)

Marital status
c

  Married 1.23 (.71, 2.14)

  Other 1.19 (.71, 2.00)

Prison recidivism 1.15 * (1.00, 1.32)

Risk behavior .99 (.65, 1.51)

Know HIV + other 1.25 (.83, 1.87)

HIV knowledge 1.07 ** (1.02, 1.12)

Stigma

  Label 1.03 (.99, 1.08)

  Stereotype 1.01 (.96, 1.04)

  Blame 1.00 (.95, 1.06)

  Cognitive distance .96 (.91, 1.02)

AIC range (21113.32, 21161.33)

Wald x2 range (47.49, 50.14)

Wald diff (2.72, 4.81)

p value (.32, .61)

a
Reference category is Black/African American

b
Reference category is no high school degree or equivalent

c
Reference category is single, never married; Null AIC = 22729.197; Boldface indicates statistical significance (*p < 0.05, **p < 0.01)
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