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Abstract

Objective

We report baseline characteristics of a pilot intervention, PrEP-Link, which uses a commu-

nity health worker (CHW) model to provide navigation to PrEP, the daily HIV preventative

medication, and other medical and social services upon release from incarceration.

Trial design and methods

This pilot study uses a randomized controlled trial design. The control group receives

enhanced standard of care, and the intervention receives enhanced standard of care plus

personalized navigation services from the CHW for up to one year. PrEP-Link is modeled

after the Transitions Clinic Program, where a CHW who has lived experience of incarcera-

tion builds close relationships with individuals and community partners. After COVID-19

restrictions prevented recruitment within local jails, recruitment for this study took place in

local reentry centers which house individuals as they near completion of their jail or prison

sentence. Data are collected at baseline, 6 months, and 12 months. Planning and reporting

was guided by the CONSORT 2010 checklist.

Results

We enrolled 80 participants between September 2021 and April 2023. Thirty-nine partici-

pants were assigned to the control group and forty-one to the intervention group. Data

collected at baseline included measures of PrEP usage, HIV risk, drug and alcohol use,

healthcare usage, and history of incarceration. Analysis of baseline characteristics show

comparability of both demographic and HIV-related risk factors between the two arms.

Conclusions

At baseline, participants had high clinical indication for potential PrEP benefit, particularly

with respect to self-reported intravenous drug use and condomless sex. Participants
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responded with high PrEP acceptability within both study arms. Participants reported low

preventative healthcare utilization at baseline. Barriers to accessing PrEP among the study

population are significant. Results of this pilot RTC will help inform CHW lead PrEP-linkage

interventions for people leaving incarceration.

Introduction

Individuals living in the southern US are disproportionately impacted by incarceration and

HIV [1]. As of 2024, states with the highest rates of incarceration (Mississippi, Louisiana,

Arkansas, Oklahoma, Texas, Georgia, Alabama and Florida) are all located in the southern US

[2]. Additionally, in 2021, southern states accounted for more than half (52%) of the 32,100

estimated new HIV infections among people aged 13 or older [3]. Individuals involved in the

criminal-legal (CL) system are at high risk for HIV infection after their release from incarcera-

tion because of social and behavioral factors such as housing instability, poverty, mental illness,

and substance use disorders [4].

The overlap between incarceration and HIV has disproportionately impacted communities

of color, particularly African American/ Black people. In 2020, African American/Black people

were 7.8 times more likely to be diagnosed with HIV infection, as compared to white people

[5]; and African American/Black males and females have rates of HIV infection 8.1 times and

15 times the rates of their white counterparts, respectively [5]. Relatedly, rates of incarceration

among African American/Black people is approximately 5 times greater than that of white

people [6].

Pre-exposure prophylaxis (PrEP) is a form of medication that can effectively prevent HIV

infection [7]. The efficacy of PrEP has been well established by randomized controlled trials

(RCTs) and open label studies [8–12]. The Centers for Disease Control and Prevention (CDC)

recommends PrEP for HIV-negative individuals who engage in a wide range of behaviors

including IV drug use, sexual relationship with HIV positive partners, and non-monogamous

sexual relationships with partners of unknown HIV status [13]. Despite these recommenda-

tions, PrEP uptake in real world settings among disadvantaged populations remains low due

to lack of knowledge, limited access, and other factors [14, 15]. In Arkansas, where the current

study was conducted, in 2020, only about 15% of individuals determined to be high risk of

HIV infection were prescribed PrEP [16]. Among individuals involved in the criminal-legal

system, PrEP uptake has been especially low. Qualitative data among individuals involved in

the criminal-legal system suggest that HIV-related stigma, low knowledge about PrEP and low

perceived risk for HIV infection are significant barriers to accessing PrEP in the community

[17, 18].

There is an urgent need to focus resources toward individuals involved in the criminal-legal

system to prevent morbidity and mortality associated with HIV infection, particularly in the

South where the epidemic of mass incarceration is most disparate [19]. However, there are

very few evidence-based care-management interventions for people who are at high-risk for

contracting HIV after their release from jail.

Community Health Workers (CHWs) are members of the community with specialized

training to provide basic health education and assistance with navigating healthcare to mem-

bers of their community. CHWs specialize in building community partnerships with services

relevant to those leaving incarceration, including local reentry centers which house people

nearing the end of their prison or jail sentence. A large body of work documents the positive
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impact of CHWs on patients’ health outcomes [20–22], experiences [23], service utilization,

and healthcare costs [21, 24–28]. Prevention-based CHW models to improve health care for

criminal-legal involved people potentially yield tremendous benefits to public health including

reduced transmission of infectious diseases, decreased substance misuse, improved manage-

ment of mental illness and chronic medical conditions, lower short- and long-term health

costs, less family and community disruption, improved social cohesion, and improved public

safety [29].

The Transitions Clinic Network (TCN) has developed a model of incorporating CHWs

with a history of incarceration as part of an integrated medical team, and builds close partner-

ships with local reentry organizations to address social determinants of health [30]. In prior

research, the PI partnered with the UAMS Family Medical Center to pilot the Little Rock

Transitions program, based on the national TCN model. We found that the use of a CHW was

both feasible and acceptable to individuals transitioning from prison to the community in

accessing care. This work informed the current study, the goal of which was to develop and

implement a CHW-delivered intervention to individuals involved in the criminal-legal system

who were at high risk for HIV infection. Here we report baseline characteristics of the popula-

tion enrolled into the study.

Methods

We report baseline characteristics for a randomized controlled trial among people recently

released from incarceration to pilot test an intervention known as PrEP-Link. PrEP-Link is

modeled after the Transitions Clinic Program, and employs a Community Health Worker

(CHW) with lived experience of incarceration to provide navigation and linkage services for

PrEP and other needs (e.g., medical care and social determinants of health).

Ethical considerations

This study is conducted in accordance with all applicable government regulations and Univer-

sity of Arkansas for Medical Sciences research policies and procedures. This protocol and any

amendments were submitted and approved by the UAMS Institutional Review Board (IRB).

Study staff obtains signed consent from each participant. The informed consent process

includes a detailed verbal description of the study by a study staff member. The study staff asks

participants a series of questions to ensure that the information contained in the consent form

is clearly understood by the participants prior to consenting to participation. Study staff

emphasizes that participation is voluntary. Potential subjects participate in an item-by-item

reading of the consent with the study staff person.

The consent process takes place in a quiet and private room (either in a small conference

room in the jail, Community Corrections and reentry centers, or in a community location),

and participants may take as much time as needed to make a decision about their participa-

tion. The consent process may also take place over the phone, Zoom, FaceTime, or other plat-

form preferred by the participant to allow for social distancing during the Covid-19 pandemic.

Participation privacy is maintained and questions regarding participation are answered. No

coercion or undue influence is used in the consent process.

In addition, we have a Certificate of Confidentiality from the National Institutes of Health.

The purpose of this certificate is to protect the identity of research subjects participating in

studies that collect sensitive information. Because this study collects detailed HIV sexual and

substance use behavior among those with criminal-legal system involvement, a Certificate of

Confidentiality is necessary.
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Adaptations to the COVID-19 pandemic

We conducted a pilot study of the PrEP-Link intervention at a local county detention center

(jail), originally intending to recruit individuals in this same jail for this RCT. However, the

COVID-19 pandemic required carceral settings to restrict outside visitors, and we were unable

to continue to recruit participants directly from the jail. Therefore, we modified our recruit-

ment protocols to focus on reentry centers, which are carceral settings that house individuals

within the final 6–8 months of their jail or prison sentence. Given that reentry centers are

short-term facilities, we felt that this change in recruitment strategy was consistent with the

original intent of the project to focus on engaging individuals who are at high risk for HIV

infection residing in short term carceral settings (see description below).

Recruitment and enrollment

We recruited participants between September 2, 2021 and April 30, 2023 within local reentry

centers, a setting which offered unique access to participants as they transitioned from prison

settings back to community life. Reentry centers are privately-run facilities that receive fund-

ing through the state of Arkansas to provide housing and other programmatic services for

individuals transitioning out of incarceration. Reentry centers may have their own criteria for

selecting individuals for their programs, where individuals must follow rules set by the reentry

centers or return to incarceration for any remaining portion of their sentence. Individuals in

reentry centers are still considered by the state of Arkansas to be incarcerated since their sen-

tence is not yet complete. Reentry centers made an ideal site for study recruitment because it

allowed us to reach people nearing the end of their sentence and returning to life outside of

incarceration.

Recruitment was initiated through an educational class taught by a CHW and study

Research Assistant (RA). The class included general information about HIV and STI preven-

tion, including PrEP. Study staff then provided an overview of the PrEP-Link study. At the

end of the class, participants individually filled out a class assessment to provide feedback on

the class and discreetly informed study staff if they wanted more information about the study.

Study staff contacted participants who indicated they were interested in additional informa-

tion, and invited them to complete an eligibility screener on site at the reentry center. Study

staff gave all class participants a PrEP-Link pamphlet which included information about PrEP

medication, payment options, and local HIV and STI testing locations, as well as information

about local clinics that prescribes PrEP (including tele-PrEP), and how to make an

appointment.

Eligibility screening

The CHW or study RA performed eligibility screening. Inclusion criteria included: 1) aged 18

or older at study enrollment; 2) able to understand and speak English and to provide written

and verbal consent; 3) able to provide at least three reliable pieces of locator information, 4)

HIV negative with either an on-site rapid test or self-reported recent (within 12 months) test

within a correctional facility; 5) recently released from a correctional facility (within 30 days)

and residing in Central Arkansas; 6) Self-reported to have engaged in one or more of the fol-

lowing behaviors that increase risk of HIV infection (per CDC/WHO PrEP guideline) in the

last six months:

• Having condomless vaginal or anal sex with more than one partner

• Having a sex partner with one or more HIV risk
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• Being diagnosed with a STI

• Reporting history of sharing injection materials/equipment

• Having a sexual partner who is HIV positive

Exclusion criteria included individuals who were unable to provide informed consent,

including those with severe mental illness requiring immediate treatment or with mental ill-

ness limiting their ability to participate (e.g., dementia).

For those who choose to confirm their HIV status for study inclusion with a rapid test on

site, study staff trained by the Arkansas Department of Health administered the FDA-

approved OraQUICK ADVANCE Rapid HIV Antibody Tests [31], along with pre- and post-

test counseling to interpret test results, increase HIV knowledge, and promote risk reduction.

We partnered with Arkansas Department of Health to coordinate confirmatory testing and

linkage to care for any reactive tests. We randomized participants to control or intervention

arms by using a permuted block technique [32] and separate randomization lists for male and

female participants, to capture a representative sample of male participants.

Control arm

Study staff instructed those assigned to the control arm to contact any of the PrEP providers

on the PrEP-Link pamphlet to make an appointment to further assess PrEP eligibility. Study

staff advised individuals to call study staff if they had any questions or if they needed any addi-

tional information about PrEP or other services in their area. Study staff provided passive

referrals as requested. We defined passive referrals as providing information about programs,

services, and clinics with PrEP clinicians, but not making appointments, arranging transporta-

tion, or performing navigation tasks [33].

Intervention

In addition to the passive referrals given to all participants, the CHW provided additional sup-

port to those in the intervention group. The CHW performed an initial needs assessment with

intervention participants to determine immediate needs including social services such as hous-

ing, employment, mental healthcare, and primary care. The CHW also offered navigation ser-

vices in choosing a PrEP provider, making a PrEP appointment, finding transportation, and

additional needs related to PrEP linkage.

Data collection

Data are collected via follow-up meetings or phone calls by research staff using REDCap sur-

veys at baseline, six months, and twelve months after enrollment. Measures include: Criminal-

Legal Involvement History (e.g. lifetime incarceration history), Health Insurance (e.g. yes/no

and if yes, what type), HIV Sex Risk Perception (e.g. recent sex partners’ HIV risk factors),

Income (ASI Lite) [34], PrEP Knowledge (PrEP Knowledge Scale, RADAR) [35], PrEP Atti-

tude [34], PrEP Use [36], PrEP Adherence [34, 37, 38], HIV Attitudes (Perceived Risk of HIV

Scale) [39], HIV Risk– 30 days (Texas Christian University HIV/Hepatitis Risk Assessment)

[40], Alcohol Use (AUDIT) [41], Substance Use (ASI Lite) [34], Drug Overdose (history of

drug overdose), Trauma (Traumatic Life Events Checklist) [42, 43], Depression (Patient

Health Questionnaire– 9 item version for Depression Symptoms) [44], Discrimination (Major

Experiences of Discrimination Scale) [45], Healthcare Access [46], Health and Utilization [47],

Medical Mistrust [48], Social Support (Multidimensional Scale of Perceived Social Support)

[49], and Civic Engagement (voter registration status and history).

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0312667 December 2, 2024 5 / 14

https://doi.org/10.1371/journal.pone.0312667


Analysis

We extracted baseline data for individuals recruited after September 1, 2021 from REDCap, an

electronic data system, and compared participant characteristics in the two trail arms. Ideally,

participants in the two trial arms should be similar in demographic profile, HIV risk, PrEP

knowledge/history/attitudes, and medical care access, in order to reduce selection bias and

confounding. For demographic profiles, we compared sex/gender, race/ethnicity, age, and

education attainment. For HIV risk, we compared substance use (heroin, opioids, barbiturates,

sedatives, crack/cocaine, amphetamines, cannabis, hallucinogens, and inhalants) within the

past 30 days and within lifetime use, injection equipment sharing in the past six months, and

condomless sex in the past six months. For medical care access, we compared insurance cover-

age and type, health care utilization history (time, facility type, number), prescription history

(number in the past year), whether the participant had a physical/dental/eye exam in the past 2

years, and whether the participant (female only) had a pap smear in the past 2 years. For statis-

tical testing, we used Chi-Sq Test for categorical variables and Two-Sample t-Ttest for continu-

ous variables. For variables with small cell sizes (<5), we performed Fisher’s Exact Test instead

of Chi-Sq Test; for variables with ordinal values (e.g., number of trips to ER/clinic), we per-

formed a Kruskal-Wallis non-parametric Test. P-value greater than 0.05 were considered sta-

tistically not significant (in other words, comparable between the two trial arms).

Baseline results

Study activities for enrolled participants are ongoing, this paper reports on baseline character-

istics. The study team enrolled 80 participants between September 2021 and April 2023 at five

local re-entry centers in Central Arkansas. A total of 313 individuals in re-entry centers

attended a voluntary HIV education class that introduced PrEP as an HIV preventative tool

and the PrEP-Link study (Fig 1). Classes received very positive assessments from participants.

Of those who attended a class, 175 expressed interest in learning more about PrEP on the class

assessment form. One hundred thirteen participants completed an eligibility screening for the

PrEP-Link study. Fifteen participants were not eligible due to not meeting HIV risk or location

requirements (planning to move outside the study area upon release), six were eligible but not

interested in joining the study, and twelve were eligible and initially interested but left the re-

entry center prior to enrollment, were re-incarcerated, or were not reachable by study staff to

schedule enrollment. Eighty participants were enrolled and randomized.

Baseline measures were collected the same day as study enrollment. The study included

53.8% men and 46.3% women including two trans women. Study participants were 66.3%

white and 25% Black/African American with 6.3% of participants identifying as Hispanic.

Average age was approximately 37 with the youngest being 18 and the oldest being 63. The

majority of participants (67.5%) had a high school education or lower with 7.5% having a col-

lege degree (Table 1).

At Baseline, 67.5% percent of participants reported having shared injecting materials or

equipment in the 6 months prior to their most recent incarceration. During this same time

period, 85% reported having condomless vaginal, oral, or anal sex. Cocaine/crack cocaine was

the most commonly reported substance when asked about lifetime use (63.8%), while amphet-

amines (25%) and cannabis (30%) were most widely reported in the last 30 days prior to the

most recent incarceration (Table 2).

With respect to PrEP use, only one participant had taken PrEP previously before joining

the study. Although participants described having little awareness about PrEP prior to the

study recruitment and education class, participants who enrolled reported high PrEP accept-

ability in baseline assessment. The vast majority of participants reported willingness to take
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PrEP to prevent getting HIV (93.8%) and willingness to take a pill every day to prevent getting

HIV (87.5%).

The majority of participants reported having health insurance (n = 66; 82.5%). Only 16.3%

(n = 13 total in both groups) reported receiving routine or preventative care. However, nearly

half of the study sample reported going to a clinic or doctor’s office most often for regular care

thereby suggesting an opportunity to engage participants in a discussion about PrEP (Table 3).

Additionally, more than half of participants (n = 50 total in both groups; 63%) reported receiv-

ing any medication during the past year (Table 3).

Limitations

Our study is not without limitations. First, this is a pilot study with a relatively small number

of participants (n = 80) so our findings may not be representative of criminal-legal involved

individuals in other areas of the US or even in other part of Arkansas. Second, given the

recruitment challenges associated with the COVID-19 pandemic, we had to change recruit-

ment location from the county jail to local reentry centers. We noted that the demographics of

the reentry centers differ somewhat from the demographics of individuals incarcerated in the

county jail; individuals incarcerated in the jail are disproportionately African American and of

a younger age. Additionally, we recognize the potential bias from self-report data for sensitive

topics such as criminal history, substance use and HIV related risk behaviors. Our staff was

Fig 1. CONSORT participant flow diagram [50].

https://doi.org/10.1371/journal.pone.0312667.g001
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able to develop rapport with participants through HIV education groups prior to participants

enrolling in the study in order to minimize this potential bias. Finally, while questions related

to substance use and healthcare utilization were intended to reference the timeframe prior to

most recent incarceration, we cannot be certain participants responded in this manner as

opposed to current use.

Discussion

Individuals involved in the criminal-legal system face greater risk of adverse health outcomes,

including HIV, due to social factors such as unstable housing and employment, lack of routine

physical healthcare, and lack of treatment for mental illness and Substance Use Disorders

(SUD). Individuals leaving incarceration in Arkansas are often reincarcerated within three

years [51], creating additional barriers to a stable lifestyle that could promote preventative

health practices or opportunities for SUD recovery. Disparities of HIV burden among race

and geographic region compound these risk factors suggesting individuals cycling in and out

of incarceration in Arkansas may have significant potential benefit from PrEP as an HIV pre-

vention tool [19, 52].

This pilot randomized controlled trial was developed based on existing literature showing

promising results for interventions linking individuals to HIV care [53–56] and treatment for

Table 1. Participant demographics.

Control N = 39 (%) Intervention N = 41 (%)

Sex Assigned at Birth

Male 22 (56.4) 23 (56.1)

Female 17 (43.6) 18 (43.9)

Gender

Male 21 (53.9) 22 (53.7)

Female 18 (includes 1 Trans Female) (46.2) 19 (includes 1 Trans Female) (46.3)

Race

White 27 (69.2) 26 (63.4)

Black/African American 8 (20.5) 12 (29.3)

Native American 2 (5.1) 0

Other 2 (5.1) 3 (7.3)

Hispanic Ethnicity

Age 2 (5.1) 3 (7.3)

Min 22 18

Max 59 63

Mean 36.6 36.7

Highest Education

8th grade or less 2 (5.1) 0

Some high school 10 (25.6) 7 (17.1)

GED 9 (23.1) 11 (26.8)

High school graduate 6 (15.4) 9 (22.0)

Some college 8 (20.5) 12 (29.2)

College graduate 4 (10.3) 2 (4.9)

Incarceration History

Most recent incarceration (mean,months) 21.84 19.52

Lifetime incarceration (mean, years) 5.34 5.26

https://doi.org/10.1371/journal.pone.0312667.t001
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opioid use disorder (OUD) [57] upon release from incarceration. Importantly, the literature

suggests that ongoing support and individualized navigation may be important to sustaining

positive health outcomes after initial linkage [58].

Baseline results demonstrate PrEP need and acceptance among participants, although bar-

riers to PrEP access for these participants are great. We know that few Arkansans who are eli-

gible for PrEP are actually prescribed PrEP [51] and social determinants of health, including

housing and financial insecurity, common with frequent incarceration, present many compet-

ing priorities to accessing healthcare upon release [59].

Baseline results show a large potential benefit for PrEP uptake among this population. The

navigation, support, and public health education provided by a CHW has the potential to

address common barriers to accessing healthcare, including PrEP, among this population.

While most participants reported little knowledge of PrEP before the study’s HIV class, partici-

pants overwhelmingly reported a willingness to take PrEP to help prevent HIV and to take a

pill every day if it would prevent them from getting HIV. The majority of participants had

health insurance at baseline, however, self-reported healthcare utilization was low. Outside of

incarceration, many participants reported only seeing a medical professional when something

Table 2. Participant self-reported HIV-related risk factors.

Control N = 39 (%) Intervention N = 41 (%) P-value

Shared injection materials in 6 months prior to incarceration 30 (76.9) 24 (58.5) P = 0.08

Condomless sex in 6 months prior to incarceration* 31 (79.5) 37 (90.2) P = 0.22

Prior substance use (“ever” for heroin, opioids, barbiturates, other sedatives, cocaine, amphetamine,

cannabis or hallucinogen)

37 (94.9) 36 (87.8) P = 0.12

Lifetime substance use:

Heroin 12 (30.8) 9 (22) P = 0.38

Methadone 7 (17.9) 12 (29.3) P = 0.45

Other Opiates (in a way not prescribed) 15 (38.5) 14 (34.1) P = 0.90

Barbiturates 12 (30.8) 10 (24.4) P = 0.54

Sedatives/Hypnotics/Tranquilizers (in a way not prescribed) 16 (41) 13 (31.7) P = 0.18

Cocaine/Crack Cocaine 26 (66.7) 25 (61) P = 0.38

Amphetamines 17 (43.6) 21 (51.2) P = 0.53

Cannabis 21 (53.8) 25 (61) P = 0.24

Hallucinogens 19 (48.7) 15 (36.6) P = 0.17

Inhalants 6 (15.4) 8 (19.5) P = 0.74

Substance use 30 days prior to incarceration:

Heroin* 1 (2.6) 0 (0) P = 0.51

Methadone* 1 (2.6) 0 (0) P = 0.51

Other Opiates (in a way not prescribed) 5 (12.8) 5 (12.2) P = 0.90

Barbiturates* 0 (0) 0 (0)

Sedatives/Hypnotics/Tranquilizers (in a way not prescribed)* 1 (2.6) 3 (7.3) P = 0.23

Cocaine/Crack Cocaine* 3 (7.7) 1 (2.4) P = 0.17

Amphetamines 12 (30.8) 8 (19.5) P = 0.53

Cannabis 15 (38.5) 9 (22) P = 0.24

Hallucinogens* 2 (5.1) 0 (0) P = 0.14

Inhalants* 1 (2.6) 1 (2.4) P = 0.50

* Fisher’s Exact Test was performed due to small cell numbers in 2*2 tables.

Chi-Squared Test was performed for other variables in the table.

https://doi.org/10.1371/journal.pone.0312667.t002
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was wrong, rather than engaging in routine preventative care where a PrEP prescription could

be discussed.

The results of the completed RCT will highlight barriers to PrEP uptake and whether CHW

navigation may help increase PrEP uptake among participants. The results of this pilot RCT

will inform future PrEP linkage interventions designed for individuals ending their jail or

prison sentence, particularly considering unique systems level challenges in the US south and

within the public/private sphere of the reentry center setting where this intervention is

initiated.

Supporting information

S1 File.

(DOCX)

Table 3. Participant self-reported medical care/access.

Control N = 39 (%) Intervention N = 41 (%) P-value

Has Health Insurance 32 (82.1) 34 (82.9) P = 0.27

Type of Health Insurance P = 0.90

Private 4 (10.3) 3 (7.3)

Medicaid/Medicare 10 (25.6) 11 (26.8)

Unknown 3 (7.7) 5 (12.2)

Receives preventative care 7 (18.4) 6 (14.6) P = 0.47

Place you go most often for medical care P = 0.76

Clinic/Health Center/ Doctors Office 21 (53.8) 17 (42.5)

Hospital Emergency Room 6 (15.4) 7 (17.5)

Hospital Outpatient Department 0 1 (2.5)

Other/No Place/Don’t Know 12 (30.8) 15 (37.5)

Last seen or talked to a medical provider about your health* P = 0.63

Never 5 (12.8) 3 (7.3)

Less than 6 months 19 (48.7) 20 (48.8)

6 months– 1 year 3 (7.7) 2 (4.9)

1–2 years 2 (5.1) 5 (12.2)

2–5 years 5 (12.8) 3 (7.3)

>5 years 2 (5.1) 5 (7.3)

Complete Physical Exam in the past 2 years 17 (43.6) 19 (46.3) P = 0.58

Pap Smear in past 2 years (female %) 13 (76.5) 12 (66.7) 0.37

Number of trips to ED for own health in past year* None 19 (48.7) None 23 (56.1) P = 0.60

1 5 (12.8) 1 5 (12.2)

2–3 10 (25.6) 2–3 7 (17.1)

>3 5 (12.8) >3 6 (14.6)

Number of clinic visits for own health in past year* None 15 (38.5) None 16 (39) P = 0.72

1 5 (12.8) 1 5 (12.2)

2–3 10 (25.6) 2–3 10 (24.4)

>3 8 (20.5) >3 4 (22)

Received any medication prescriptions in the past year 25 (64.1) 25 (61.0) P = 0.80

*Kruskal-Wallis Non-parametric Test was performed for ordinal data.

Chi-squared Test was performed for other variables in the table.

https://doi.org/10.1371/journal.pone.0312667.t003

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0312667 December 2, 2024 10 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0312667.s001
https://doi.org/10.1371/journal.pone.0312667.t003
https://doi.org/10.1371/journal.pone.0312667


S1 Checklist. CONSORT 2010 checklist of information to include when reporting a rando-

mised trial*.
(DOC)

Author Contributions

Conceptualization: S. Alexandra Marshall, Nick Zaller.

Data curation: Heather Horton, Mofan Gu.

Formal analysis: Heather Horton, Mofan Gu, Nick Zaller.

Funding acquisition: Nick Zaller.

Investigation: S. Alexandra Marshall, Nick Zaller.

Methodology: S. Alexandra Marshall, Mofan Gu, Nick Zaller.

Project administration: Heather Horton, Brooklyn Tody, Timikia Jackson, Nick Zaller.

Resources: Nick Zaller.

Software: Mofan Gu.

Supervision: Heather Horton, S. Alexandra Marshall, Nick Zaller.

Validation: Mofan Gu.

Visualization: Mofan Gu.

Writing – original draft: Heather Horton, S. Alexandra Marshall, Mofan Gu, Brooklyn Tody,

Nick Zaller.

Writing – review & editing: Heather Horton, S. Alexandra Marshall, Mofan Gu, Brooklyn

Tody, Timikia Jackson, Nick Zaller.

References
1. Department of Justice Releases Report on People with HIV in Prisons [Internet]. HIV.gov. https://www.

hiv.gov/blog/department-of-justice-releases-report-on-people-with-hiv-in-prisons/.

2. Incarceration Rates by State 2023 [Internet]. worldpopulationreview.com. https://

worldpopulationreview.com/state-rankings/incarceration-rates-by-state.

3. Volume 28, number 3 [Internet]. Cdc.gov. 2023 [cited 2024 Mar 25]. https://www.cdc.gov/hiv/library/

reports/hiv-surveillance/vol-28-no-3/index.html.

4. Lincoln T, Simon-Levine D, Smith J, Donenberg GR, Springer SA, Zaller N, et al. Prevalence and pre-

dictors of mental/emotional distress among HIV+ jail detainees at enrollment in an observational study.

J Correct Health Care [Internet]. 2015; 21(2):125–39. Available from: http://dx.doi.org/10.1177/

1078345815574566. PMID: 25788608

5. Centers for Disease Control and Prevention. HIV Surveillance Report, 2020; vol. 33. http://www.cdc.

gov/hiv/library/reports/hiv-surveillance.html. Published May 2022.

6. Ghandnoosh N. One in five: Ending racial inequity in incarceration. The Sentencing Project. 2023.

7. About PrEP [Internet]. Cdc.gov. 2022 [cited 2024 Mar 26]. https://www.cdc.gov/hiv/basics/prep/about-

prep.html.

8. Grant RM, Lama JR, Anderson PL, et al. Preexposure chemoprophylaxis for HIV prevention in men

who have sex with men. N Engl J Med. 2010; 2010(363):2587–2599. https://doi.org/10.1056/

NEJMoa1011205 PMID: 21091279

9. Thigpen MC, Kebaabetswe PM, Paxton LA, et al. Antiretroviral preexposure prophylaxis for heterosex-

ual HIV transmission in Botswana. N Engl J Med. 2012; 367(5):423–434. https://doi.org/10.1056/

NEJMoa1110711 PMID: 22784038

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0312667 December 2, 2024 11 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0312667.s002
https://www.hiv.gov/blog/department-of-justice-releases-report-on-people-with-hiv-in-prisons/
https://www.hiv.gov/blog/department-of-justice-releases-report-on-people-with-hiv-in-prisons/
https://worldpopulationreview.com/state-rankings/incarceration-rates-by-state
https://worldpopulationreview.com/state-rankings/incarceration-rates-by-state
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-28-no-3/index.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-28-no-3/index.html
http://dx.doi.org/10.1177/1078345815574566
http://dx.doi.org/10.1177/1078345815574566
http://www.ncbi.nlm.nih.gov/pubmed/25788608
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://www.cdc.gov/hiv/basics/prep/about-prep.html
https://www.cdc.gov/hiv/basics/prep/about-prep.html
https://doi.org/10.1056/NEJMoa1011205
https://doi.org/10.1056/NEJMoa1011205
http://www.ncbi.nlm.nih.gov/pubmed/21091279
https://doi.org/10.1056/NEJMoa1110711
https://doi.org/10.1056/NEJMoa1110711
http://www.ncbi.nlm.nih.gov/pubmed/22784038
https://doi.org/10.1371/journal.pone.0312667


10. Baeten JM, Donnell D, Ndase P, et al. Antiretroviral prophylaxis for HIV prevention in heterosexual men

and women. N Engl J Med. 2012; 367(5):399–410. https://doi.org/10.1056/NEJMoa1108524 PMID:

22784037

11. Van Damme L, Corneli A, Ahmed K, et al. Preexposure prophylaxis for HIV infection among African

women. N Engl J Med. 2012; 367(5):411–422. https://doi.org/10.1056/NEJMoa1202614 PMID:

22784040

12. Volk JE, Marcus JL, Phengrasamy T, et al. No new HIV infections with increasing use of HIV preexpo-

sure prophylaxis in a clinical practice setting. Clin Infect Dis. 2015; 61(10):1601–1603. https://doi.org/

10.1093/cid/civ778 PMID: 26334052

13. Pre-Exposure Prophylaxis for the Prevention of HIV Infection in the United States-2014: A Clinical Prac-

tice Guideline. Atlanta, GA: Centers for Disease Control and Prevention; 2014.

14. Krakower DS, Mimiaga MJ, Rosenberger JG, et al. Limited awareness and low immediate uptake of

pre-exposure prophylaxis among men who have sex with men using an internet social networking site.

PloS One. 2012; 7(3):e33119. https://doi.org/10.1371/journal.pone.0033119 PMID: 22470438

15. Rucinski KB, Mensah NP, Sepkowitz KA, Cutler BH, Sweeney MM, Myers JE. Knowledge and use of

pre-exposure prophylaxis among an online sample of young men who have sex with men in New York

City. AIDS Behav. 2013; 17(6):2180–2184. https://doi.org/10.1007/s10461-013-0443-y PMID:

23479003

16. Cdc.gov. [cited 2024 Mar 26]. https://www.cdc.gov/hiv/pdf/policies/profiles/cdc-hiv-arkansas-prep.pdf.

17. Ramsey SE, Ames EG, Uber J, Habib S, Hunt L, Brinkley-Rubinstein L, et al. Linking Women

Experiencing Incarceration to Community-Based HIV Pre-Exposure Prophylaxis Care: A Qualitative

Study. AIDS Educ Prev. 2021 Jun; 33(3):216–233. https://doi.org/10.1521/aeap.2021.33.3.216 PMID:

34014108

18. Zaller ND, Neher TL, Presley M, Horton H, Marshall SA, Zielinski MJ, et al. Barriers to linking high-risk

jail detainees to HIV pre-exposure prophylaxis. PLoS One. 2020 Apr 17; 15(4):e0231951. https://doi.

org/10.1371/journal.pone.0231951 PMID: 32302371

19. LeMasters K, Oser C, Cowell M, Mollan K, Nowotny K, Brinkley-Rubinstein L. Longitudinal pre-expo-

sure prophylaxis (PrEP) acceptability, initiation and adherence among criminal justice-involved adults in

the USA: the Southern PrEP Cohort Study (SPECS) protocol. BMJ Open. 2021 Jul 16; 11(7):e047340.

https://doi.org/10.1136/bmjopen-2020-047340 PMID: 34272219

20. Spencer MS, Rosland A-M, Kieffer EC, et al. Effectiveness of a community health worker interven-

tion among African American and Latino adults with type 2 diabetes: a randomized controlled trial.

Am J Public Health. 2011; 101(12):2253–2260. https://doi.org/10.2105/AJPH.2010.300106 PMID:

21680932

21. Margellos-Anast H, Gutierrez MA, Whitman S. Improving Asthma Management among African-Ameri-

can Children via a Community Health Worker Model: Findings from a Chicago-Based Pilot Intervention.

J Asthma. 2012; 49(4):380–389. https://doi.org/10.3109/02770903.2012.660295 PMID: 22348448

22. Gary TL, Bone LR, Hill MN, et al. Randomized controlled trial of the effects of nurse case manager and

community health worker interventions on risk factors for diabetes-related complications in urban Afri-

can Americans. Prev Med. 2003; 37(1):23–32. https://doi.org/10.1016/s0091-7435(03)00040-9 PMID:

12799126

23. Kangovi S, Mitra N, Grande D, et al. Patient-centered community health worker intervention to improve

posthospital outcomes: a randomized clinical trial. JAMA Intern Med. 2014; 174(4):535–543. https://doi.

org/10.1001/jamainternmed.2013.14327 PMID: 24515422

24. Felix HC, Mays GP, Stewart MK, Cottoms N, Olson M. Medicaid Savings Resulted When Community

Health Workers Matched Those With Needs To Home And Community Care. Health Aff (Millwood).

2011; 30(7):1366–1374. https://doi.org/10.1377/hlthaff.2011.0150 PMID: 21734212

25. Fedder DO, Chang RJ, Curry S, Nichols G. The effectiveness of a community health worker outreach

program on healthcare utilization of west Baltimore City Medicaid patients with diabetes, with or without

hypertension. Ethn Dis. 2003; 13(1):22–27. PMID: 12723008

26. Allen JK, Dennison Himmelfarb CR, Szanton SL, Frick KD. Cost-effectiveness of nurse practitioner/

community health worker care to reduce cardiovascular health disparities. J Cardiovasc Nurs. 2014; 29

(4):308–314. https://doi.org/10.1097/JCN.0b013e3182945243 PMID: 23635809

27. Johnson D, Saavedra P, Sun E, et al. Community Health Workers and Medicaid Managed Care in New

Mexico. J Community Health. 2012; 37(3):563–571. https://doi.org/10.1007/s10900-011-9484-1 PMID:

21953498

28. Hunter JB, de Zapien JG, Papenfuss M, Fernandez ML, Meister J, Giuliano AR. The impact of a promo-

tora on increasing routine chronic disease prevention among women aged 40 and older at the U.S.-

Mexico border. Health Educ Behav Off Publ Soc Public Health Educ. 2004; 31(4 Suppl):18S–28S.

https://doi.org/10.1177/1090198104266004 PMID: 15296689

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0312667 December 2, 2024 12 / 14

https://doi.org/10.1056/NEJMoa1108524
http://www.ncbi.nlm.nih.gov/pubmed/22784037
https://doi.org/10.1056/NEJMoa1202614
http://www.ncbi.nlm.nih.gov/pubmed/22784040
https://doi.org/10.1093/cid/civ778
https://doi.org/10.1093/cid/civ778
http://www.ncbi.nlm.nih.gov/pubmed/26334052
https://doi.org/10.1371/journal.pone.0033119
http://www.ncbi.nlm.nih.gov/pubmed/22470438
https://doi.org/10.1007/s10461-013-0443-y
http://www.ncbi.nlm.nih.gov/pubmed/23479003
https://www.cdc.gov/hiv/pdf/policies/profiles/cdc-hiv-arkansas-prep.pdf
https://doi.org/10.1521/aeap.2021.33.3.216
http://www.ncbi.nlm.nih.gov/pubmed/34014108
https://doi.org/10.1371/journal.pone.0231951
https://doi.org/10.1371/journal.pone.0231951
http://www.ncbi.nlm.nih.gov/pubmed/32302371
https://doi.org/10.1136/bmjopen-2020-047340
http://www.ncbi.nlm.nih.gov/pubmed/34272219
https://doi.org/10.2105/AJPH.2010.300106
http://www.ncbi.nlm.nih.gov/pubmed/21680932
https://doi.org/10.3109/02770903.2012.660295
http://www.ncbi.nlm.nih.gov/pubmed/22348448
https://doi.org/10.1016/s0091-7435%2803%2900040-9
http://www.ncbi.nlm.nih.gov/pubmed/12799126
https://doi.org/10.1001/jamainternmed.2013.14327
https://doi.org/10.1001/jamainternmed.2013.14327
http://www.ncbi.nlm.nih.gov/pubmed/24515422
https://doi.org/10.1377/hlthaff.2011.0150
http://www.ncbi.nlm.nih.gov/pubmed/21734212
http://www.ncbi.nlm.nih.gov/pubmed/12723008
https://doi.org/10.1097/JCN.0b013e3182945243
http://www.ncbi.nlm.nih.gov/pubmed/23635809
https://doi.org/10.1007/s10900-011-9484-1
http://www.ncbi.nlm.nih.gov/pubmed/21953498
https://doi.org/10.1177/1090198104266004
http://www.ncbi.nlm.nih.gov/pubmed/15296689
https://doi.org/10.1371/journal.pone.0312667


29. Agency for healthcare research and quality (AHRQ) [Internet]. Ahrq.gov. [cited 2024 Mar 26]. https://

innovations.ahrq.gov

30. Wang EA, Hong CS, Shavit S, Sanders R, Kessell E, Kushel MB. Engaging individuals recently

released from prison into primary care: a randomized trial. Am J Public Health. 2012; 102(9):e22–e29.

https://doi.org/10.2105/AJPH.2012.300894 PMID: 22813476

31. OraQuick ADVANCE HIV test [Internet]. Orasure.com. [cited 2024 Mar 26]. https://orasure.com/

products-infectious/OraQuick-Advance-HIV.html.

32. Sealed Envelope Ltd. 2019. Create a blocked randomisation list. [Online] https://www.sealedenvelope.

com/simple-randomiser/v1/lists [Accessed 8 Aug 2019].

33. Albertson E. M., Chuang E., O’Masta B., Miake-Lye I., Haley L. A., & Pourat N. (2022). Systematic

review of care coordination interventions linking health and social services for high-utilizing patient pop-

ulations. Population health management, 25(1), 73–85. https://doi.org/10.1089/pop.2021.0057 PMID:

34134511

34. McLellan A.T., Luborsky L., O’Brien C.P. & Woody G.E. (1980). An improved diagnostic instrument for

substance abuse patients: The Addiction Severity Index. Journal of Nervous & Mental Diseases, 168,

26–33

35. Parsons J. T., Rendina H. J., Lassiter J. M., Whitfield T. H., Starks T. J., & Grov C. (2017). Uptake of

HIV pre-exposure prophylaxis (PrEP) in a national cohort of gay and bisexual men in the United States:

the motivational PrEP cascade. Journal of acquired immune deficiency syndromes (1999), 74(3), 285.

36. Morgan E, Moran K, Ryan DT, Mustanski B, Newcomb ME. Threefold increase in PrEP uptake over

time with high adherence among young men who have sex with men in Chicago. AIDS Behav. 2018;

22(1):3637–3644. https://doi.org/10.1007/s10461-018-2122-5 PMID: 29728949

37. Chesney M.A., Ickovics J.R., Chambers D.B., Gifford A.L., Neidig J., Zwickl B., et al. (2000). Self-reported

adherence to antiretroviral medications among participants in HIV clinical trials: the AACTG adherence

instruments. AIDS Care—Psychological and Socio-Medical Aspect of AIDS/HIV, 12, 255–266.

38. Centers for Disease Control and Prevention. (2015). Medical Monitoring Project (MMP). Retrieved

December 17th, 2017, from https://www.cdc.gov/hiv/pdf/statistics/systems/mmp/CDC-HIV-MMP-

Questionnaire-2015-2017-EN.pdf.

39. Napper L.E., Fisher D.G., & Reynolds G.L.(2012). Development of the Perceived Risk of HIV Scale.

AIDS and Behavior, 16(4), 1075–1083. https://doi.org/10.1007/s10461-011-0003-2 PMID: 21785873

40. Simpson D.D., Camacho L.M., Vogtsberger K.N., Williams M.L., Stephens R.C., Jones A., et al. (1994).

Reducing AIDS risks through community outreach interventions for drug injectors. Psychology of Addic-

tive Behaviors, 8, 86–101.

41. Martin S, Glynn TR. Alcohol Use Disorder Identification Test. In: The SAGE Encyclopedia of Alcohol:

Social, Cultural, and Historical Perspectives.; 2015. https://doi.org/10.4135/9781483331096.n19

42. Gray M., Litz B., Hsu J., & Lombardo T. (2004). Psychometric properties of the Life Events Checklist.

Assessment, 11, 330–341. https://doi.org/10.1177/1073191104269954 PMID: 15486169

43. Weathers, F.W., Blake, D.D., Schnurr, P.P., Kaloupek, D.G., Marx, B.P., & Keane, T.M. (2013). The

Life Events Checklist for DSM-5 (LEC-5). Instrument available from the National Center for PTSD at

www.ptsd.va.gov.

44. Kroenke K., Spitzer R. L., & Williams J. B. (2001). The Phq-9. Journal of general internal medicine, 16

(9), 606–613.

45. Williams D.R., Yu Y., Jackson J.S., & Anderson N.B. (1997). Racial differences in physical and mental

health: Socioeconomic status, stress, and discrimination. Journal of Health Psychology, 2(3), 335–351.

https://doi.org/10.1177/135910539700200305 PMID: 22013026

46. 2018 data release [Internet]. Cdc.gov. 2021 [cited 2024 Mar 26]. https://www.cdc.gov/nchs/nhis/nhis_

2018_data_release.htm.

47. RAND-36 Item Health Survey, ASI Lite, Medial Mistrust Survey, Commonwealth survey, survey on Dis-

parities in quality of Health Care 2001.

48. Medical Mistrust Index v2.2.

49. Zimet G.D., Dahlem N.W., Zimet S.G. & Farley G.K. (1988). The Multidimensional Scale of Perceived

Social Support. Journal of Personality Assessment, 52, 30–41.

50. Schulz KF, Altman DG, Moher D, for the CONSORT Group: (2010) "CONSORT 2010 Statement:

updated guidelines for reporting parallel group randomised trials" BMC Medicine 8:18. https://doi.org/

10.1186/1741-7015-8-18 PMID: 20334633

51. Graves SS. RECIDIVISM IN ARKANSAS. [cited 2024 Mar 26]. http://efaidnbmnnnibpcajpcglclefindmkaj/

https://doc.arkansas.gov/wp-content/uploads/2022/04/Recidivism-in-Arkansas-A-Roadmap-to-Reform-

April29_2022-single_BOC_FINAL.pdf.

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0312667 December 2, 2024 13 / 14

https://innovations.ahrq.gov
https://innovations.ahrq.gov
https://doi.org/10.2105/AJPH.2012.300894
http://www.ncbi.nlm.nih.gov/pubmed/22813476
https://orasure.com/products-infectious/OraQuick-Advance-HIV.html
https://orasure.com/products-infectious/OraQuick-Advance-HIV.html
https://www.sealedenvelope.com/simple-randomiser/v1/lists
https://www.sealedenvelope.com/simple-randomiser/v1/lists
https://doi.org/10.1089/pop.2021.0057
http://www.ncbi.nlm.nih.gov/pubmed/34134511
https://doi.org/10.1007/s10461-018-2122-5
http://www.ncbi.nlm.nih.gov/pubmed/29728949
https://www.cdc.gov/hiv/pdf/statistics/systems/mmp/CDC-HIV-MMP-Questionnaire-2015-2017-EN.pdf
https://www.cdc.gov/hiv/pdf/statistics/systems/mmp/CDC-HIV-MMP-Questionnaire-2015-2017-EN.pdf
https://doi.org/10.1007/s10461-011-0003-2
http://www.ncbi.nlm.nih.gov/pubmed/21785873
https://doi.org/10.4135/9781483331096.n19
https://doi.org/10.1177/1073191104269954
http://www.ncbi.nlm.nih.gov/pubmed/15486169
http://www.ptsd.va.gov
https://doi.org/10.1177/135910539700200305
http://www.ncbi.nlm.nih.gov/pubmed/22013026
https://www.cdc.gov/nchs/nhis/nhis_2018_data_release.htm
https://www.cdc.gov/nchs/nhis/nhis_2018_data_release.htm
https://doi.org/10.1186/1741-7015-8-18
https://doi.org/10.1186/1741-7015-8-18
http://www.ncbi.nlm.nih.gov/pubmed/20334633
http://efaidnbmnnnibpcajpcglclefindmkaj/
https://doc.arkansas.gov/wp-content/uploads/2022/04/Recidivism-in-Arkansas-A-Roadmap-to-Reform-April29_2022-single_BOC_FINAL.pdf
https://doc.arkansas.gov/wp-content/uploads/2022/04/Recidivism-in-Arkansas-A-Roadmap-to-Reform-April29_2022-single_BOC_FINAL.pdf
https://doi.org/10.1371/journal.pone.0312667


52. Cdc.gov. [cited 2024 Mar 26]. https://www.cdc.gov/hiv/pdf/policies/profiles/cdc-hiv-arkansas-prep.pdf.

53. Westergaard R. P., Hochstatter K. R., Andrews P. N., Kahn D., Schumann C. L., Winzenried A. E., et al.

(2019). Effect of patient navigation on transitions of HIV care after release from prison: a retrospective

cohort study. AIDS and Behavior, 23, 2549–2557. https://doi.org/10.1007/s10461-019-02437-4 PMID:

30790170

54. Myers J. J., Kang Dufour M. S., Koester K. A., Morewitz M., Packard R., Monico Klein K., et al. (2018).

The effect of patient navigation on the likelihood of engagement in clinical care for HIV-infected individu-

als leaving jail. American journal of public health, 108(3), 385–392. https://doi.org/10.2105/AJPH.2017.

304250 PMID: 29345992

55. Moher M., Erickson M., Black P., Price M., Fraser C., Norman W. V.,. et al. (2022). Improving post-

release care engagement for people living with HIV involved in the criminal justice system: a systematic

review. AIDS and Behavior, 1–11. https://doi.org/10.1007/s10461-021-03513-4 PMID: 34705154

56. Kimball A.A., Zhu W., Tanner M.R. et al. The Effect of Navigation on Linkage to a PrEP Provider Among

PrEP-Eligible Men who have Sex with Men in a U.S. Demonstration Project. AIDS Behav 27, 1981–

1988 (2023). https://doi.org/10.1007/s10461-022-03931-y PMID: 36417093

57. Grella C. E., Ostlie E., Watson D. P., Scott C. K., Carnevale J., & Dennis M. L. (2022). Scoping review

of interventions to link individuals to substance use services at discharge from jail. Journal of substance

abuse treatment, 138, 108718. https://doi.org/10.1016/j.jsat.2021.108718 PMID: 35012792

58. Woznica DM, Fernando NB, Bonomo EJ, Owczarzak J, Zack B, & Hoffmann CJ (2021). Interventions to

improve HIV care continuum outcomes among individuals released from prison or jail: Systematic litera-

ture review. Journal of Acquired Immune Deficiency Syndromes, 86(3), 271–285. https://doi.org/10.

1097/QAI.0000000000002523 PMID: 33079904

59. Grella CE, Ostlie E, Scott CK, Dennis M, & Carnevale J (2020). A scoping review of barriers and facilita-

tors to implementation of medications for treatment of opioid use disorder within the criminal justice sys-

tem. International Journal of Drug Policy, 81, Article 102768. https://doi.org/10.1016/j.drugpo.2020.

102768 PMID: 32446130

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0312667 December 2, 2024 14 / 14

https://www.cdc.gov/hiv/pdf/policies/profiles/cdc-hiv-arkansas-prep.pdf
https://doi.org/10.1007/s10461-019-02437-4
http://www.ncbi.nlm.nih.gov/pubmed/30790170
https://doi.org/10.2105/AJPH.2017.304250
https://doi.org/10.2105/AJPH.2017.304250
http://www.ncbi.nlm.nih.gov/pubmed/29345992
https://doi.org/10.1007/s10461-021-03513-4
http://www.ncbi.nlm.nih.gov/pubmed/34705154
https://doi.org/10.1007/s10461-022-03931-y
http://www.ncbi.nlm.nih.gov/pubmed/36417093
https://doi.org/10.1016/j.jsat.2021.108718
http://www.ncbi.nlm.nih.gov/pubmed/35012792
https://doi.org/10.1097/QAI.0000000000002523
https://doi.org/10.1097/QAI.0000000000002523
http://www.ncbi.nlm.nih.gov/pubmed/33079904
https://doi.org/10.1016/j.drugpo.2020.102768
https://doi.org/10.1016/j.drugpo.2020.102768
http://www.ncbi.nlm.nih.gov/pubmed/32446130
https://doi.org/10.1371/journal.pone.0312667

