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Abstract

Background: We examined the preliminary effectiveness of a computerized counseling session 

plus post-incarceration text messaging intervention (CARE+ Corrections) to support ART 

adherence and linkage/engagement in community care among recently incarcerated HIV-infected 

persons in Washington, DC.

Methods: Recently incarcerated HIV-infected persons ≥18 years old were recruited from the DC 

jail or community outreach and randomized to CARE+ Corrections or control arm. Participants 

completed assessments at baseline, three-months and six-months. Multivariable random effects 

modeling identified predictors of suppressed viral load (≤200 copies/mL) and engagement in HIV 

care at six months.

Results: Participants (N=110) were aged 42 (IQR: 30-49); 58% male, 24% female, 18% 

transgender, 85% Black, and incarcerated for a median of 7 years (IQR: 2-15). More controls had 
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a regular healthcare provider at baseline. Although not statistically significant, intervention 

participants had increased odds of viral suppression versus controls at six months (AOR:2.04; 

95%CI: 0.62,6.70). Those reporting high ART adherence at baseline had higher odds of viral 

suppression at follow-up (AOR:10.77; 95%CI: 1.83,63.31). HIV care engagement was similar 

between the two groups, although both groups reported increased engagement at six months versus 

baseline.

Conclusion: We observed a positive but non-significant association of viral suppression in the 

CARE+ Corrections group, and care engagement increased in both groups after six months. 

Further attention to increasing viral suppression among CJ-involved HIV-infected persons upon 

community reentry is warranted.

Keywords

HIV; engagement in care; incarcerated persons; mHealth

Introduction

Criminal justice (CJ)-involved persons bear a disproportionate burden of HIV infection in 

the United States (U.S.), with the prevalence of HIV in jails and prisons three to five times 

higher than the general population (1, 2). The majority of these persons have access to HIV 

care including antiretroviral therapy (ART) during incarceration, and rates of engagement in 

care and viral suppression during incarceration exceed national averages (3). However, the 

benefits of HIV treatment during incarceration may be lost after release to the community 

(3-6). Social and structural challenges such as unstable housing, unemployment, and 

substance use can disrupt long-term HIV care engagement or re-engagement during 

community re-entry (1, 3). Release from a correctional facility has been associated with 

ART interruption (4), failure to maintain adherence to ART (1, 4, 5), and loss of viral control 

(6). CJ-involved persons are at increased risk of transmitting HIV to sexual and drug-using 

partners (4, 7). An estimated one in seven of all persons living with HIV in the U.S. cycles 

through the CJ system every year (8), thus interventions are urgently needed to achieve and 

maintain viral suppression and engagement in community HIV care in this population after 

release from incarceration.

Technology-based interventions have been developed for both HIV treatment engagement 

and prevention. These tools, including information and communication technology (ICT) 

and text messaging, or “mHealth,” can be implemented at lower cost and with greater 

fidelity than human-delivered interventions (9, 10). Computer-delivered motivational 

counseling interventions have been shown to improve ART adherence and reduce viral load 

among HIV-infected youth and men who have sex with men (11, 12). Similar findings were 

reported in a meta-analysis of nine mHealth interventions (13), although others found no 

difference in outcomes (14-16). Most interventions have focused specifically on medication 

adherence rather than linkage and retention in care (9). Few studies have assessed 

technology-based interventions in CJ populations. A recent systematic literature review of 

interventions in correctional settings identified only four linkage to community treatment 

programs, none of which were technology-based (2). One study found that persons under 

community supervision who received a computerized motivational intervention had higher 

Kuo et al. Page 2

AIDS Behav. Author manuscript; available in PMC 2020 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



rates of HIV testing and were more likely to consider behavior change to reduce the risk of 

transmission (17). A recent study focused on addiction treatment, with HIV treatment also 

considered, evaluated the effect of a computerized motivational intervention on treatment 

initiation, engagement, and retention among individuals on probation (18). This study found 

that those in the motiviational computer intervention group versus those experiencing 

standard probation intake were more likely to initiate substance use treatment after two 

months (19).

In 2010, the National Institutes of Health funded a research initiative to examine the 

application of the Seek, Test, Treat, and Retain (STTR) strategy to address the HIV epidemic 

among CJ-involved persons (20). This strategy involves identifying HIV-infected persons 

through expanded testing, increasing linkage to HIV providers, improving access and 

adherence to ART, and maintaining long-term retention in care. To address the Treat and 

Retain components of the STTR strategy, we launched the CARE+ Corrections Study in 

Washington, D.C. The prevalence of HIV is 1.9% among all Washington, D.C. residents (21) 

and was estimated to be 5-6% in the DC Department of Corrections (DOC) facilities at the 

time of this study (22). Formative work we conducted in Washington DC and Rhode Island 

among HIV-infected persons with a history of criminal justice involvement indicated 

acceptability of computer-based counseling and text messaging interventions (23). These 

tools have the potential to be scalable among correctional facilities and community partners 

who provide supportive services to reentrants. In an effort to increase engagement in care 

and viral suppression, the CARE+ Corrections study was conducted to evaluate the potential 

efficacy of a combined ICT and mHealth intervention designed to improve linkage to 

community HIV providers and ART adherence among CJ-involved HIV-positive persons 

following release from a correctional facility. Herein, we report the results of the study 

examining the preliminary effectiveness of this intervention on HIV viral suppression and 

engagement in care measured at six months.

Methods

Study Design

The CARE+ Corrections Study (ClinicalTrials.gov: NCT01721226) was originally designed 

as a randomized, controlled trial to evaluate the efficacy of the CARE+ Corrections 

intervention and has been described elsewhere (24). In the original design, HIV-infected 

inmates housed in the District of Columbia Department of Corrections (DC DOC) who were 

scheduled to be released were to be recruited for the CARE+ Corrections study. Due to 

administrative and municipal delays, study implementation and participant enrollment 

within DC DOC facilities were delayed. We were therefore unable to enroll the planned 

number of participants from the DC DOC directly and were underpowered to fully evaluate 

the efficacy of the intervention. The study objective was modified to focus on an evaluation 

of feasibility and preliminary efficacy. Subsequently, eligibility was broadened to include 

persons in the community who were recently released from a correctional facility as well as 

persons recruited inside the correctional facilities, thus resulting in a convenience sample of 

HIV-infected persons with recent involvement in the criminal justice system. To ensure 

recruitment of females within the DOC, recruitment within correctional facilities was 
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stratified to enroll at least 25% females; recruitment in the community was not stratified 

based upon gender. Enrollment was stratified by gender among those recruited within 

correctional facilities because men and women were housed separately in two different 

buildings; therefore, it was necessary to conduct stratified randomization. However, in the 

community, men and women were recruited by convenience sample from the community 

and therefore were not subject to differential or stratified enrollment.

Study Population and Eligibility

As described above, the revised target population included HIV-infected individuals 

currently incarcerated or recently incarcerated. Study eligibility included a) being at least 18 

years old; b) HIV-infected by self-report; c) either 1) being incarcerated in the DC DOC with 

an anticipated release date within six weeks or 2) residing in the community but having been 

released from any jail, prison or halfway house within the previous six months (confirmed 

by study staff using public records); d) plans to remain in the geographic area through the 

end of the study period; and e) able to provide informed consent for study participation.

Recruitment

Recruitment occurred in both DC DOC facilities and in the community, as described 

elsewhere (24). Briefly, between June 2014 and April 2015, participants were recruited in 

either the Central Detention Facility (CDF), which houses men and male-to-female 

transgender persons, or the Correctional Treatment Facility (CTF), which houses men and 

women and includes a 100-bed treatment facility for persons with substance use disorders. 

The screening and recruitment occurred in the medical units of each facility where HIV care 

was provided by a contracted medical provider. In these locations, study staff provided 

information about the study to potentially interested participants, conducted eligibility 

assessments, and obtained written informed consent and enrolled eligible participants. HIV-

infected persons incarcerated within the DC DOC received comprehensive HIV care 

including access to ART during their stay, and discharge planning at the time of release that 

included the provision of a 30-day supply of HIV medications and a referral to community 

HIV providers.

Individuals from the community were recruited between August 2013 and April 2015 

through a combination of street-based recruitment, advertisement with and referrals from 

local community-based organizations that provide services to returning citizens (such as the 

Mayor’s Office of Returning Citizens Affairs, shelters, transitional housing programs, 

female and transgender-friendly agencies, and drug treatment programs), and referrals from 

other study participants. Persons interested in the study contacted study staff using a toll-free 

number and were scheduled for eligibility screening, consent, and completion of the baseline 

study visit in a private office at a study research clinic in the community.

All enrolled participants were assessed at three months and at six months after the 

completion of the baseline study visit, continuing through the end of December 2015. 

Comprehensive retention efforts were used among all study participants and included 

utilizing phone, email, social media, family contacts and field outreach.
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Randomization and the CARE+ Corrections Intervention

Study participants were randomized to the CARE+ Corrections Study intervention or a 

control arm. The CARE+ Corrections intervention consisted of two components. The first 

was a single computerized counseling session (“CARE+ Corrections”). This was an adapted 

version of the CARE+ counseling tool, an interactive, computerized motivational interview 

that assessed a person’s risk and HIV care behaviors (including HIV care utilization, ART 

adherence, and retention in HIV care) and provided an individualized risk reduction plan for 

ART adherence or linkage to care (22, 25, 26). The CARE+ intervention consisted of audio-

narrated text with the image of an “avatar” who was selected by the participant to be the 

counselor for the interactive session. The image of the counselor appeared on each screen of 

the intervention to walk the participant through the CARE+ session. CARE+ Corrections 

was customized to specifically provide counseling to HIV-infected persons being released 

from correctional facilities. Counseling content focused on linkage to community HIV care, 

ART adherence, and reducing risk behaviors (22, 23). Participants received a printout at the 

end of the session that summarized goals and provided relevant HIV and social service 

referrals. The session lasted approximately one hour. The second component of the CARE+ 

Corrections intervention was a text messaging intervention (CARE+ SMS) following release 

from a correctional facility. The text message library was developed through extensive prior 

formative research (23) and included supportive behavioral messaging (e.g., “One day at a 

time. Just for today, don't use.”), barriers to care following release from a correctional 

facility (e.g., “Holla at your case manager, they’re here to help”) as well as medication and 

appointment reminder messages. Participants were able to select from nine pre-scripted 

messages or create their own messages and select frequency and timing of messaging (e.g., 

daily, weekly, morning, evening). The messages in the texting component were not directly 

connected to the content from the CARE+ Corrections counseling session risk reduction 

plan; however, the participant was able to customize the selection of text messages received 

based on the content of the risk reduction plan. All participants in the intervention group 

were offered a cell phone by the study in order to ensure the receipt of study-based text 

messages. Participants had the option to use their own phone to receive the text message 

plan and to receive a monthly reimbursement to cover CARE-related messaging costs. Of 

the 57 randomized to the CARE+ Corrections intervention, 50 (88%) opted to receive the 

study cell phone.

Participants randomized to the control group received an attention control condition by 

viewing an educational video on opioid overdose prevention (https://www.youtube.com/

watch?time_continue=2&v=_QwgxWO4q38) and received a printout of local HIV providers 

and resources. The length of the video was approximately equal to the time spent by 

theintervention group participants completing the CARE+ Corrections counseling session. 

Participants in the control group did not receive a cell phone or the text messaging 

intervention but received a list of community referrals that included housing, food, and 

substance treatment resources.

Data Collection

The baseline visit included an interviewer-administered structured assessment covering 

domains related to demographic characteristics, criminal justice history, HIV care 
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engagement, medication adherence, sexual and substance use behaviors, and mental health 

and other co-morbid conditions. Participants provided a whole blood specimen obtained by 

venipuncture to measure the baseline HIV plasma viral load (PVL) and CD4 cell count and 

completed an in-depth locator form for study retention purposes. Participants enrolled within 

DC DOC facilities completed the baseline appointment over two visits so that only non-

sensitive behavioral data (e.g., demographics, health care utilization and medication 

adherence prior to current incarceration) were collected inside of the facility. Following 

release, participants were scheduled within one week of release to complete the baseline 

visit (including assessment of sexual and substance use behaviors and venipuncture for a 

blood specimen to conduct the HIV PVL and CD4 count). Specimens were sent to The 

Miriam Hospital in Providence, Rhode Island for HIV PVL testing conducted by the Roche 

Cobas AmpliPrep/ Cobas Taqman HIV-1 Test, Version 2.0. CD4 cell count testing was 

completed by a commercial lab (LabCorp) via the Becton Dickinson Canto II flow 

cytometer. When study staff were unable to obtain blood from venipuncture, DOC or 

community medical records from the six-month period prior to the baseline assessment were 

reviewed to collect HIV PVL and CD4 count data to establish baseline values. Informed 

consent for medical records abstraction was obtained at the time of study enrollment before 

study randomization. Randomization into the two study arms was at a 1:1 ratio in blocks of 

four, stratified by gender.

Variable Definitions

Main outcomes: The two primary outcomes of the study were HIV viral suppression 

(defined as a viral load <200 copies/ml) and self-reported engagement in HIV care six 

months after completion of the baseline assessment. Congruent with the study follow-up 

period, we defined engagement in care as “having seen an HIV care provider in the 

community at least once in the past 24 weeks (6 months)”.

Other covariates: Gender was defined based on a series of questions about gender 

identity and sex assignment at birth. For the purposes of this analysis, a participant was 

categorized as transgender if they reported a “transgender” gender identity or if their 

reported gender differed from their reported sex assignment at birth. Criminal justice 

experience included the length of the most recent incarceration and the number of times ever 

been in jail, prison, or juvenile detention. Sexual risk behaviors in the three months prior to 

their most recent incarceration were assessed, including condomless sex, exchange sex, 

number of sexual partners, and male to male sex. Substance use was assessed for alcohol 

and both injection and non-injection drugs during the three months prior to incarceration, as 

well as lifetime use of injection drugs. Drug dependence, categorized as “not drug 

dependent” and “drug dependent”, was assessed using the TCU Drug Dependence scale and 

hazardous alcohol use was determined using the WHO-AUDIT with participants categorized 

as low, medium or high hazardous harmful alcohol use, both of which have been previously 

validated (27, 28). Symptoms related to post-traumatic stress disorder (PTSD) and 

depression were assessed using the Primary Care PTSD Screen (29) and the CES-D 

instruments (30), respectively. In addition, participants were asked if they had ever been told 

by a health care provider that they had a mental health disorder diagnosis (schizophrenia, 

depression, bipolar disorder, personality disorder). Other HIV care indicators including 
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having an HIV medical provider in the community (i.e., linkage to community care) and 

self-reported adherence to ART 30 days prior to incarceration and during incarceration were 

assessed. Adherence was measured by a visual analog scale (VAS) where participants 

estimated the proportion of prescribed ART doses (0-100%) taken during the previous 30 

days (31). Optimal self-reported ART adherence was defined as ≥90%.

Statistical Analyses

Study enrollment and follow-up were summarized using the recommended Consolidated 

Standards of Reporting Trials (CONSORT) (32)—see Figure I. Study participants’ 

demographic characteristics, HIV-related clinical data, and self-reported risk factors at the 

baseline were summarized by study arms, and further cross-tabulated by study arm and 

enrollment site. Participants’ baseline characteristics were compared between the two study 

arms to examine possible chance imbalances. Imbalances were adjusted for in the regression 

analyses. The primary outcomes (viral suppression and self-reported engagement in care) 

were summarized by study arm and study visits, including a summary of missing data. The 

baseline characteristics between study participants having one or more missing values in the 

primary outcomes and those with complete data were compared.

To maximize the use of all available follow-up data, we performed multiple imputations 

using conditional models (33). The conditional models used data from prior follow-up points 

to impute missing values for subsequent follow-up points, a sequential imputation strategy 

that mirrors the longitudinal, prospective nature of the study. The sequence of conditional 

models implicitly led to a fully conditional specification (FCS) model (also known as 

“chained equations model”) that allowed for imputing intermittent missing outcomes (34). In 

our multiple imputations, we assumed data were missing at random (MAR) (33), conditional 

on the study arm, baseline covariates (age, current health status, depression status, unstable 

housing, VAS, HIV treatment, WHO AUDIT score, and TCU drug dependent score), and the 

outcomes at the prior visits. The imputations were followed by imputation diagnostics that 

involved comparing the means, standard deviations and histograms of the imputed data to 

the observed data, and then by monitoring the Monte Carlo Markov Chains (MCMC) chains 

while the imputations were processing (35), Through these aforementioned processes, we 

created K=10 imputed datasets that were used for the subsequent analyses.

Using the imputed datasets, we conducted “univariable” regressions and multivariable 

regression analyses to compare the two study arms while adjusting for various baseline 

variables. In the “univariable” regression models, the intervention was “fixed” as a main 

effect and included one of the remaining baseline covariates each time as a model predictor. 

From the univariable regression models, the baseline covariates whose effects had a p-value 

of <0.10 were further included in the multivariable regression model. Imbalanced variables 

at the baseline also were included in the multivariable model. We used random effects 

logistic models to compare the viral suppression status at three and six months follow-up 

between the two study arms, where a random intercept was included to account for the 

repeated measures from the two follow-up visits. Because engagement in care was defined 

as having at least one HIV provider visit in the past six months, we fitted logistic models to 

compare this outcome at the six month visit between the two study arms. The model 
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parameter estimation and standard errors were calculated using the standard formulae for 

analyses based on multiply imputed datasets (33).

All database management was performed using SAS (version 9.4, Cary, North Carolina) and 

statistical analyses using STATA (version 14.1, College Station, Texas).

Human Subjects Research

This study was reviewed and approved by the Institutional Review Boards at George 

Washington University and The Miriam Hospital. Approval from the U.S. Office on Human 

Research Protections was obtained. All participants provided written, informed consent prior 

to enrolling in the study. A U.S. Certificate of Confidentiality was also obtained to protect 

the confidentiality of participant responses.

Results

Of 219 persons assessed for eligibility, 112 (51%) were enrolled and randomized (Figure 1). 

Among the 107 who did not participate, 72 did not meet eligibility criteria, 13 declined to 

participate, and 22 were not able to be reached to complete screening and/or enrollment. Of 

those enrolled, 57 (51%) were randomized to the CARE+ Corrections intervention group 

and 55 (49%) to the control group; two control participants did not complete the baseline 

visit, and were therefore dropped from the study, leaving a total of 110 participants who 

contributed to the analyses. Study retention was 92% at the 3 month visit, 91% at the 6 

month visit and similar across both study arms. Although 41 of 110 (37.3%) had 

experienced reincarceration during the six month follow-up period, 96 of 110 (87.2%) 

completed all three study visits.

Table I displays descriptive characteristics of the study population, stratified by arm. Overall, 

30% of the study population was recruited from the DC DOC, while 70% was recruited 

through community outreach, and 58% were male, 24% female, and 18% male-to-female 

transgender (TG). At enrollment, median age was 42 (IQR: 30-49), and nearly two-thirds 

(63%) of the sample had been in jail/prison five or more times for a median duration of 7 

years (IQR: 2-15 years) in their lifetime (data not shown), and one-third (35%) having spent 

more than 10 years in jail and/or prison. There were no significant differences between 

participants randomized to the intervention or control groups by location of enrollment, 

demographic characteristics, and other health care characteristics, except participants in the 

control arm were significantly more likely to report having a regular community health care 

provider at study enrollment (88.7% vs. 71.9%, respectively, p=0.03) compared to 

participants in the intervention arm. The proportion of participants reporting any mental 

health diagnoses (schizophrenia, personality disorder, depression, or bi-polar) was higher in 

the control arm than the intervention arm (90.6% vs. 80.7%, p=0.14), although these 

differences were not statistically significant. “Having a regular health care provider at 

enrollment” and “any mental health diagnoses” were later adjusted for in our regression 

analyses.

Figure IIA displays the proportions of intervention and control participants who had viral 

suppression at each study visit. There were no differences in the proportion of persons with 
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viral suppression in the CARE+ Corrections versus the control group at the study enrollment 

(59% versus 73%, p=0.13, complete case). Similarly, there were no statistically significant 

differences in viral suppression in either group at the three-month and six month visits 

(p=0.57 and p=0.98 respectively, complete case). Figure IIB displays the proportions of 

persons who were engaged in HIV care within the past six months as reported at baseline 

and at the six month follow up visit. The proportion of persons reporting an HIV-related 

health care visit in the previous six months increased substantially from the baseline 

assessment to the six month study visit (47% among the intervention group and 59% among 

the control group to 90% and 88%, complete case, respectively, both p values < 0.01), but 

this increase did not differ across the CARE+ Corrections intervention and control groups 

(p=0.52). These estimates and p-values changed little when the analyses were repeated using 

imputed data (Table II).

Viral suppression at six months

Univariable and multivariable analyses for viral suppression using a random effects logistic 

regression modeling are displayed in Table III. Gender, race, current health status, having a 

regular health care provider at baseline, having ever engaged in HIV treatment, and reporting 

higher ART adherence was associated with viral suppression at six months (p<=0.10) and 

were therefore adjusted for in the multivariable model. In the multivariable model, those 

receiving the CARE+ Corrections intervention were twice as likely to have viral suppression 

at the six month visit compared to those in the control group, but this association was not 

statistically significant (AOR=2.04; 95% CI: 0.62, 6.70). When combining both study arms, 

the odds of achieving viral suppression was lower at study follow up visits compared with 

the baseline visit (AOR=0.29; 95% CI: 0.03, 0.10 at three months; and AOR=0.27; 95% CI: 

0.03, 0.9 at six months). Self-reported ART adherence at ≥ 90% on the VAS at the baseline 

visit compared to not being on ART was also independently associated with viral 

suppression at six months (AOR=27.8; 95% CI: 1.83, 63.31).

Engagement in HIV care at six months

In univariate analyses, the location of study enrollment, gender, sexual orientation, 

depressive symptomatology, and positive PTSD score were associated with being engaged in 

HIV care in the past six months at the final study visit (Table IV). Adjusting for these 

characteristics, the odds of being engaged in HIV care at the final study visit was not 

significantly different between those in the CARE+ Corrections arm versus the control arm 

(AOR=1.18; 95% CI: 0.25, 5.53). Adjusting for study arm, persons recruited from within the 

DC DOC were significantly less likely to be engaged in HIV care at six months (AOR=0.07; 

95% CI: 0.02, 0.29) versus those recruited from within the community. In addition, 

screening positive for PTSD was independently associated with being engaged in HIV care 

at six months compared to those who screened negative for PTSD (AOR=3.37; 95% CI: 

1.14, 9.97).

Discussion

In this pilot study that evaluated the impact of an mHealth intervention on viral suppression 

among recently incarcerated HIV-positive individuals, the proportion of those experiencing 
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viral suppression at the six months study visit did not differ significantly among those 

receiving the CARE+ Corrections intervention versus those receiving standard discharge 

planning. Although the odds of achieving viral suppression was not significantly higher for 

those randomized to the CARE+ Corrections intervention compared to those in the control 

group, the sample size for this study was lower than expected due to regulatory and 

recruitment barriers, and thus, the lack of statistical significance may be a result of being 

underpowered to detect the difference between the two groups.

Our null findings are consistent with recent reports from another studies that tested mHealth 

interventions among recently incarcerated HIV-positive individuals and vulnerable 

populations (36, 37), in which no statistically significant differences were demonstrated 

between the intervention and standard of care groups over time, although in both studies a 

signal of positive effect was seen. We did not observe any differences in being engaged in 

community-based HIV care at the six months study visit across groups.

We observed that the proportions of virally suppressed individuals both in the control and 

intervention groups that had suppression were relatively high at the baseline assessment 

(73% and 59%, respectively), yet these proportions declined steadily across study visits in 

both groups, confirming findings of previous studies among HIV-positive criminal justice 

populations that community re-entry is associated with loss of viral suppression and failure 

to engage in community-based HIV care (3, 4, 6, 38-40). Of note, our viral suppression rate 

at six months was consistent with rates of viral suppression reported in other similar 

intervention studies in HIV-positive persons released from CJ institutions (36, 41). This 

observation continues to underscore the critical need for effective interventions to mitigate 

the loss of viral suppression status as this vulnerable population returns to the community.

Conversely, the proportion of those engaged in community-based HIV care was relatively 

low for both groups (approximately 50%) at study enrollment, but increased significantly to 

88% and 92% across both groups, regardless of exposure to the intervention. Despite the 

observed increase in engagement in community-based care at the six month study visit, this 

did not translate to increased or even the same level of viral suppression in this population at 

the end of the study, a phenomenon which was also observed in a similar study in this 

population (36). However, we observed that the decrease in viral suppression among the 

intervention group appeared to be mitigated (i.e, less rapid decline) compared to that of the 

control group. Engagement in care was measured by self-report, and recent research has 

suggested that self-reported engagement in care does not always correlate well with medical 

records and public health surveillance data (42, 43), which may help to explain this 

discrepancy.

PTSD has been reported to negatively impact medication adherence (44, 45); however, we 

did not observe any differences by PTSD experience on viral suppression in our sample, 

despite the finding that those screening positive for PTSD had a significantly higher odds of 

being engaged in HIV care. In this case, PTSD may act as a marker of being engaged in 

regular health care, yet engagement in care did not equate to viral suppression in our sample.
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There are limitations to our findings. First, the overall study was underpowered due to a 

smaller sample size than originally planned. Due to unforeseen administrative and regulatory 

challenges resulting from administrative turnover among the DC Department of Corrections 

director and mid-level staff, these delays resulted in a lower than planned sample size, and 

the implementation of a de novo community-based recruitment scheme of recently released 

incarcerated persons. To address these challenges, we connected and engaged with 

community-based organizations that served this population. Through these partnerships with 

non-profit organizations working with criminal justice-involved populations, we observed 

and learned about the stigma encountered by HIV-positive individuals in the CJ environment 

and their reluctance to disclose their status even during the re-entry period. In addition, often 

other subsistence needs, such as food security, housing and employment, take priority over 

seeking or being re-engaged in HIV care (5, 46-48). These observations underscore the 

challenges of conducting HIV research among persons involved in the criminal justice 

system. Second, although we were able to confirm viral load through laboratory testing or 

medical records, engagement in care was self-reported and may be over-estimated due to 

social desirable reporting and also due to conflicting interpretations of engagement in care as 

described above. Third, the sample enrolled in this study may be more likely to have 

disclosed their status and to prioritize HIV care and may not fully represent the true 

population of HIV-infected persons leaving CJ institutions. Among those who did choose to 

enroll in the study, our overall retention rate in the study was high (>90%) , so we do not 

anticipate much selection bias from losses-to-follow-up. Lastly, at the time the study was 

conducted, the use of a cell phone for the delivery of an SMS intervention might have been a 

drawback in terms of limiting the scalability of the intervention. However, given the present 

day ubiquity of mobile devices in most populations, we do not believe that the lack of an 

SMS-enabled device would be a barrier to implementation or scale-up.

In conclusion, our mHealth intervention tailored to HIV-infected persons involved in the 

criminal justice system did not significantly increase or maintain viral suppression after 

release from a CJ institution. Engagement in care increased after release but did not differ by 

treatment group. However, given that we observed a positive signal from the intervention in 

terms of achieving viral suppression in the adjusted model, further research with adequately 

powered studies is needed to investigate the potential usefulness of mHealth interventions 

among CJ-involved persons. Future studies should test the individual mHealth components 

of the CARE+ Corrections intervention (computerized motivational interview versus the 

SMS intervention) with and without additional intervention components such as in-person 

counseling or navigation sessions to better understand how each of these components 

interact with one another to support viral suppression and retention in care. In addition, 

given that rates of ART use and viral suppression were sub-optimal at study baseline, 

interventions also need to focus on community-based HIV treatment for this marginalized 

population. Future research is needed to better understand how to best engage this 

population in care and to develop more innovative methods of achieving and maintaining 

viral suppression to improve HIV morbidity and decrease HIV transmission.
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Figure I: 
CONSORT Diagram for CARE+ Corrections Study
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Figure II: 
Proportion of participants who were A) virally suppressed (<200 copies/mL) and B) 

engaged in HIV care at enrollment and across study visits, CARE+ Corrections Study.
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Table I:

Demographic characteristics and potential confounding variables for the CARE+ Corrections Study, by study 

arm (N=110)

Study Arm Total (N=110)
p-

value
a

Control
(n=53)

Intervention
(n=57)

n % n % n %

Enrollment location

  Community 40 75.47 37 64.91 77 70 0.23

  DOC 13 24.53 20 35.09 33 30

Age, median (IQR), years 39 (30-47) 42 (30-50) 41.5 (30-49) 0.22

Gender

  Male 31 58.49 33 57.89 64 58.18 0.97

  Female 12 22.64 14 24.56 26 23.64

  Transgender (MTF) 10 18.87 10 17.54 20 18.18

Race/ethnicity 2 3.77 2 3.51 4 3.64

  Non-Hispanic White 1.00
b

  Non-Hispanic Black 45 84.91 49 85.96 94 85.45

  Hispanic and other 6 11.32 6 10.53 12 10.91

Sexual orientation

  Heterosexual or straight 39 73.58 45 78.95 84 76.36 0.51

  Homosexual, gay, lesbian, or Bisexual 14 26.42 12 21.05 26 23.64

Number of times in jail/prison

  <=5 16 30.19 23 40.35 39 35.45 0.51

  5-10 16 30.19 16 28.07 32 29.09

  >10 20 37.74 17 29.82 37 33.64

  Missing 1 1.89 1 1.75 2 1.82

# of yrs in jail/prison lifetime

  <=2 15 28.3 18 31.58 33 30 0.32

  2-10 21 39.62 16 28.07 37 33.64

  >10 15 28.3 23 40.35 38 34.55

  Missing 2 3.77 0 0 2 1.82

Current health status (RAND36)

  Good-Excellent 39 73.58 37 64.91 76 69.09 0.33

  Poor-fair 14 26.42 20 35.09 34 30.91

Regular community healthcare provider pre-incarceration

  No 6 11.32 13 22.81 19 17.27 0.11

  Yes 47 88.68 44 77.19 91 82.73

Regular community healthcare provider at study baseline
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Study Arm Total (N=110)
p-

value
a

Control
(n=53)

Intervention
(n=57)

n % n % n %

  No 6 11.32 16 28.07 19 17.27 0.03

  Yes 47 88.68 21 71.93 91 82.73

Any mental health diagnosis*

  No 5 9.43 11 19.3 16 14.55 0.14

  Yes 48 90.57 46 80.7 94 85.45

PTSD screener score

  Not positive (<3) 33 62.26 29 50.88 62 56.36 0.23

  Positive (3-4) 20 37.74 28 49.12 48 43.64

Unstable housing, past 3 mo**

  No 44 83.02 45 78.95 89 80.91 0.59

  Yes 9 16.98 12 21.05 21 19.09

Currently taking HIV treatment(baseline)

  No 7 13.21 8 14.04 15 13.64 0.90

  Yes 46 86.79 49 85.96 95 86.36

Ever taken HIV treatment

  No 4 7.55 6 10.53 10 9.09 0.74
b

  Yes 49 92.45 51 89.47 100 90.91

Received ARV prescription before baseline incarceration

  N/A (never taken HIV tx) 4 7.55 6 10.53 10 9.09 0.23

  No 11 20.75 17 29.82 28 25.45

  Yes 38 71.7 34 59.65 72 65.45

ARV adherence (visual analgog scale) - pre-incarceration

  N/A (not currently on HIV tx) 15 28.3 23 40.35 38 34.55 0.49

  0%-80% 17 32.08 18 31.58 35 31.82

  90%-100% 21 39.62 16 28.07 37 33.64

Hazardous or harmful alcohol use (WHO AUDIT score)

  Low (0-7) 31 58.49 30 52.63 61 55.45 0.30

  Medium (8-15) 10 18.87 7 12.28 17 15.45

  High (16-40) 12 22.64 20 35.09 32 29.09

TCU
±

 Drug Dependence score 0.80

  Not drug dependent (0-2) 22 41.51 25 43.86 47 42.73

  Drug dependent (3-9) 31 58.49 32 56.14 63 57.27

Ever injected drugs 0.36

  no 47 88.68 47 82.46 94 85.45

  Yes 6 11.32 10 17.54 16 14.55
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Study Arm Total (N=110)
p-

value
a

Control
(n=53)

Intervention
(n=57)

n % n % n %

Recent non-injection drug use (3 months pre-incarceration) 0.89

  No 23 43.4 24 42.11 47 42.73

  Yes 30 56.6 33 57.89 63 57.27

*
Schizophrenia, personality disorder, depression, bi-polar.

**
Living on the streets or staying in a single room occupancy hotel or shelter.

±
TCU = Texas Christian University

a
Based on Pearson’s Chi-square test or Student’s t-test unless otherwise specified

b
Fisher’s exact test.
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Table II:

Proportions of viral suppression and engagement in care in treatment and control groups; 1) complete case and 

2) multiple imputation

Complete Case Multiple Imputation

Control CARE Control CARE

Viral suppression month 0 0.73 (0.59, 0.83);
NA=1

0.59 (0.46, 0.71);
NA=3

0.74 (0.602, 0.837) 0.58 (0.44, 0.70)

month 3 0.59 (0.44, 0.72);
NA=7

0.53 (0.39, 0.66);
NA=6 0.59(0.45, 0.71) 0.53 (0.40, 0.66)

month 6 0.55 (0.41, 0.68);
NA=4

0.55 (0.41, 0.69);
NA=10 0.56(0.42, 0.69) 0.54 (0.41, 0.67)

Engagement in care month 0 0.59 (0.45, 0.71) 0.47 (0.35, 0.60) 0.59(0.45, 0.71) 0.47 (0.35, 0.60)

month 6 0.88 (0.76, 0.95);
NA=2

0.90 (0.79, 0.96);
NA=5 0.88(0.76, 0.95) 0.88 (0.75, 0.95)

NA: # of missing values
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Table III:

Univariable and multivariable random effects logistic model for viral suppression (<200 copies/mL) at the 

study follow up visits in the CARE+ Corrections Study, N=110

Univariable Multivariable

O p- 95% CI A p- 95% CI

Study arm Control

Intervention 1.5 0.47 0. 5.1 2.0 0.24 0. 6.7

Visit Baseline

12 wks 0.3 0.06 0. 1.0 0.2 0.03 0. 0.8

24 wks 0.3 0.05 0. 0.9 0.2 0.03 0. 0.8

Enrollment location Community

DOC 0.6 0.49 0. 2.5

Age Per 10 years 1.5 0.14 0. 2.9

Gender Male

Female 0.2 0.12 0. 1.3 0.2 0.09 0. 1.2

Transgender (MTF) 4.6 0.10 0. 29. 2.2 0.39 0. 13.

Race/ethnicity Non-Hispanic

Non-Hispanic 5.4 0.08 0. 35. 5.5 0.05 0. 31.

Sexual Orientation Heterosexual or Homosexual/gay/l 3.2 0.16 0. 15.

# of times in jail/prison <=5

6-10 3.0 0.19 0. 15.

>10 1.3 0.71 0. 6.6

# of yrs in jail/prison (lifetime) <=2

2-10 0.7 0.69 0. 3.7

>10 0.6 0.57 0. 3.1

Current health status (RAND36) Good-excellent

Fair-poor 0.3 0.10 0. 1.2 0.7 0.65 0. 2.8

Regular healthcare provider pre-incarceration No

Yes 1.1 0.90 0. 6.4

Regular healthcare provider at Baseline
b No

Yes 8.1 0.02 1. 45. 1.3 0.77 0. 7.6

Depressive symptoms No

Yes 0.9 0.97 0. 3.6

Any MH diagnosis
*, b No

Yes 1.1 0.90 0. 7.2 2.3 0.35 0. 13.

PTSD No

Yes 1.4 0.59 0. 5.5

Unstable Housing
** No

Yes 0.3 0.25 0. 2.0
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Univariable Multivariable

O p- 95% CI A p- 95% CI

Hazardous/harmful alcohol use Low to none

Medium 0.4 0.43 0. 3.0

High 1.2 0.76 0. 5.8

TCU
±

 Drug dependence score Not drug dependent (0-2)

Drug dependent 0.6 0.57 0. 2.5

Ever injected drugs No

Yes 1.2 0.83 0. 8.1

Recent non-injection drug use (3mos pre-
incarceration) No

Yes 0.5 0.39 0. 2.1

Currently taking HIV treatment (baseline) No

Yes 27. 0.00 3. 241 6.5 0.08 0. 54.

Ever taken HIV treatment No

Yes 31. 0.01 2. 380

Had ARV prescription pre-incarceration No

Yes 7.9 0.01 1. 39.

ARV adherence (visual analogscale)—pre-
incarceration Not currently taking ARVs

0-80% 4.1 0.07 0. 19. 1.5 0.63 0. 8.0

90-100% 27. 0.00 5. 153 10. 0.01 1. 63.

a
Independent variables having a p-value <0.10 were included in the multivariable regression model;

b
“Regular healthcare provider” and “Any MD diagnosis” exhibited some imbalance at baseline (p<0.15; see Table I) and were included in the 

multivariable regression model.

*
Schizophrenia, personality disorder, depression, bi-polar.

**
Living on the streets or staying in a single room occupancy hotel or shelter.

±
TCU = Texas Christian University
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Table IV:

Univariable and multivariable random effects logistic model for engagement in HIV care within the past 6 

months at the 6 month visit in the CARE+ Corrections Study, N=110.

Univariable Multivariable

O p- 95% CI A p- 95% CI

Study arm Control

Intervention 1.2 0.76 0. 6.5 1.1 0.83 0. 5.5

Visit Baseline

6 months 14. 0.00 2. 75. 15. 0.00 3. 81.

Enrollment location Community

DOC 0.0 0.00 0. 0.2 0.0 0.00 0. 0.2

Age Per 10 years 0.8 0.56 0. 1.4

Gender Male

Female 1.2 0.77 0. 4.0 0.6 0.43 0. 1.8

Transgender (MTF) 3.8 0.08 0. 17. 1.9 0.34 0. 7.1

Race/ethnicity Non-Hispanic

Non-Hispanic Black 1.9 0.36 0. 8.6

Sexual Orientation Heterosexual or

Homosexual/gay/l 3.1 0.09 0. 11. 1.4 0.47 0. 4.4

# of times in jail/prison <=5

6-10 1.0 0.94 0. 3.8

>10 0.7 0.58 0. 2.4

# of yrs in jail/prison (lifetime) <=2

2-10 2.2 0.22 0. 8.2

>10 1.3 0.67 0. 4.6

Current health status (RAND36) Good-excellent

Fair-poor 1.3 0.57 0. 4.2

Regular healthcare provider pre-incarceration No

Yes 2.0 0.29 0. 8.0

Regular healthcare provider at baseline
b No

Yes 2.1 0.25 0. 7.8 1.1 0.81 0. 3.1

Depressive symptoms 0-9

10-30 2.4 0.10 0. 7.2 1.0 0.92 0. 2.6

Any mental health diagnosis
*, b No

Yes 2.4 0.23 0. 10. 0.8 0.80 0. 2.9

PTSD No

Yes 4.6 0.01 1. 15. 3.3 0.03 1. 9.9

Unstable Housing
** No

Yes 1.0 0.98 0. 3.7
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Univariable Multivariable

O p- 95% CI A p- 95% CI

Hazardous/harmful alcohol use (WHO AUDIT) Low to none

Medium 0.9 0.92 0. 4.0

High 0.4 0.18 0. 1.4

TCU
±

 Drug Dependence Score Not drug dependent (0-2)

Drug dependent 2.1 0.14 0. 6.2

Ever injected drugs No

Yes 1.5 0.57 0. 7.0

Recent non-injection drug use No

Yes 0.4 0.20 0. 1.4

Currently taking HIV treatment (baseline) No

Yes 1.5 0.56 0. 6.9

Ever taken HIV treatment No

Yes 1.8 0.51 0. 10.

Had ARV prescription pre-incarceration No

Yes 0.9 0.93 0. 3.7

ARV adherence (visual analog scale)—pre-incarceration No on ARV

0-80% 1.2 0.78 0. 4.5

90-100% 1.0 0.91 0. 3.6

a
Independent variables having a p-value <0.10 were included in the multivariable regression model;

b
“Regular healthcare provider” and “Any MD diagnosis” exhibited some imbalance at baseline (p<0.15; see Table I) and were included in the 

multivariable regression model.

*
Schizophrenia, personality disorder, depression, bi-polar.

**
Living on the streets or staying in a single room occupancy hotel or shelter.

±
TCU = Texas Christian University
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