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Abstract

Medical distrust is a potent barrier to participation in HIV care and medication use among 

African American/Black and Latino (AABL) persons living with HIV (PLWH). However, little 

is known about sociodemographic and risk factors associated with distrust. We recruited adult 

AABL PLWH from low socio-economic status backgrounds with insufficient engagement in HIV 

care (N = 512). Participants completed structured assessments on three types of distrust (of health 

care providers, health care systems, and counter-narratives), HIV history, and mental health. We 

used a type of machine learning called random forest to explore predictors of trust. On average, 

participants were 47 years old (SD = 11 years), diagnosed with HIV 18 years prior (SD = 9 

years), and mainly male (64%) and African American/Black (69%). Depression and age were 

the most important predictors of trust. Among those with elevated depressive symptoms, younger 

participants had less trust than older, while among those without depression, trust was greater 

across all ages. The present study adds nuance to the literature on medical distrust among AABL 

PLWH and identifies junctures where interventions to build trust are needed most.
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Introduction

After a diagnosis of HIV infection, persons living with HIV (PLWH) are encouraged to 

link to HIV primary care, engage in HIV primary care regularly, initiate HIV antiretroviral 

therapy (ART), maintain high levels of adherence to ART to achieve suppressed HIV viral 

load, and sustain suppressed HIV viral load over time, a series of steps called the HIV care 

continuum (Mugavero et al., 2013). In the United States, individuals from African American 

or Black and Latino (AABL) racial/ethnic backgrounds are substantially over-represented 

among the population of PLWH in comparison to their proportions in the general population 

(Centers for Disease Control and Prevention, 2018; Prejean et al., 2011; Xia, Braunstein 

et al., 2017). Moreover, serious racial/ethnic disparities persist in rates of engagement 

along the HIV care continuum (Crepaz et al., 2018; Dale et al., 2016). Of concern, AABL 

PLWH are less likely to achieve and sustain HIV viral suppression compared to their White 

peers (Crepaz et al., 2018). Yet, HIV viral suppression is vital for the optimal health and 

well-being of PLWH and also to prevent the forward transmission of HIV to others (Saha et 

al., 2010).

These significant HIV-related racial/ethnic health disparities are driven by factors that 

operate simultaneously at structural, social, and individual levels of influence (Dasgupta 

et al., 2016; Eberhart et al., 2015). At the structural level of influence, chronic poverty 

creates complex tangible barriers to engagement in HIV care and sustained ART use such as 

challenges accessing high-quality HIV services and unstable or low-quality housing (Aidala 

et al., 2016; Colasanti et al., 2017; Freeman et al., 2020). Social-level barriers to engagement 

along the HIV care continuum include internalized stigma and insufficient social support 

(Freeman et al., 2020; Maragh-Bass et al., 2020; Rice et al., 2017). At the individual level of 

influence, barriers include fear of ART side effects, substance use problems, mental health 

concerns such as depression (Bogart et al., 2010) and post-traumatic stress disorder (PTSD), 

and medical distrust (Brincks et al., 2019; Freeman et al., 2017; Kalichman et al., 2016). 

Because much of the research on PLWH is conducted in HIV care settings, those poorly 

engaged along the HIV care continuum are understudied compared to their better-engaged 

peers (Gwadz et al., 2015; Hartzler et al., 2017; Miles et al., 2019; Mimiaga et al., 2013). 

The present study focuses on the population of AABL PLWH from low socioeconomic 

status (SES) backgrounds who are engaged along the HIV care continuum at sub-optimal 

rates and who evidence unsuppressed HIV viral load, and seeks to advance the literature on 

one important type of barrier to HIV care continuum engagement, medical distrust.

Medical distrust is common among AABL PLWH and encompasses distrust of health care 

providers and medical systems (Bogart et al., 2010; Sohler et al., 2007; Whetten et al., 

2008). HIV-related conspiracy beliefs, which we refer to as “counter-narratives” in the 

present study, are another aspect of distrust; examples include beliefs that HIV/AIDS is 
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a form genocide against Black people and that ART is toxic (Bogart & Thorburn, 2005; 

Bogart et al., 2010; Galvan et al., 2017; Mackenzie, 2011; Quinn et al., 2018; Saha et al., 

2010; Whetten et al., 2008). We use the term counter-narrative rather than conspiracy theory 

in the present study, consistent with critical race theory (Delgado & Stefancic, 2017), which 

encourages the elicitation of the lived experiences and perspectives of AABL individuals as 

a means of understanding the ways living in an unequal society is experienced (Delgado & 

Stefancic, 2017; Freeman et al., 2017). Further, the term counter-narrative highlights that 

such beliefs are not necessarily invalid, as they are shaped by, and grounded in, history and 

present-day reality, even if current evidence suggests in some cases, they are not entirely 

factually accurate. There is a consensus that experiences of medical distrust among AABL 

populations are at least partly rooted in past maltreatment, exploitation, and abuses of AABL 

populations at the hands of the United States federal government, health care system, and 

medical research establishment (Jaiswal, 2019; Scharff et al., 2010; Washington, 2006). In 

fact, incidents of exploitation of AABL populations in medical research date back over 

centuries (Scharff et al., 2010; Washington, 2006), the most infamous example of which 

is the Tuskegee Study of Untreated Syphilis in the Negro Male, commonly referred to as 

the Tuskegee Syphilis Study (Dale et al., 2016; Washington, 2006). Yet, as recently as 

the 1990s, unethical medical research involving AABL individuals has been conducted by 

academic and medical institutions (Scharff et al., 2010). While medical distrust may stem 

from these types of historical events, there is also a consensus that medical distrust among 

AABL populations is reinforced by present-day structural racism, inequality in the larger 

society and health care system, and discriminatory events (Adams & Simoni, 2016; Jaiswal 

& Halkitis, 2019; Randolph et al., 2020; Scharff et al., 2010; Williamson et al., 2019).

Past research has found that medical distrust is a major barrier to HIV care continuum 

engagement among AABL PLWH. Brincks et al. (2019) found that higher levels of 

physician distrust are associated with longer lapses of time between HIV care visits, which, 

in turn, are associated with higher HIV viral load levels. Conversely, higher levels of 

provider trust are associated with better HIV outcomes, increased HIV-related clinic visits, 

fewer emergency room visits, and better mental and physical health (Whetten et al., 2008). 

Of concern, medical distrust is related to lower continuous medication adherence over 

time (Bogart et al., 2010; Dale et al., 2016; Eaton et al., 2015; Thrasher et al., 2008). 

Medical distrust is also associated with poor mental health outcomes among AABL PLWH 

(Cunningham et al., 2007; Relf et al., 2019; Thrasher et al., 2008). Compared to their peers 

not living with HIV, PLWH are more likely to experience mental health symptoms such as 

depression and PTSD (Cohen et al., 2001; Cunningham et al., 2007; Safren et al., 2003), and 

these are associated with poor engagement along the HIV care continuum (Cunningham et 

al., 2007; Mutchler et al., 2019; Relf et al., 2019; Thrasher et al., 2008). Further, distrust 

of providers can impede HIV care continuum engagement in the context of substance use 

(Gwadz et al., 2016; Hartzler et al., 2017; Mimiaga et al., 2013). Substance use is prevalent 

among AABL PLWH at both non-hazardous and hazardous levels, but PLWH who use 

substances commonly stop ART or reduce ART doses to minimize the chances of potentially 

harmful interactions between HIV medication and substances (Gwadz et al., 2016; Hartzler 

et al., 2017; Mimiaga et al., 2013). Yet, low levels of trust in providers prevents PLWH from 

disclosing substance use in clinical encounters (Gwadz et al., 2016). Sociodemographic and 
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background characteristics related to higher levels of medical distrust include being male, 

gay, lesbian, bisexual or queer sexual orientation, transgender or gender expansive gender 

identity, lower education levels, unemployment, incarceration history, and lower income 

(Bogart & Thorburn, 2005; Bogart et al., 2016; Zhang et al., 2020). Additionally, in a study 

of Black sexual minority men living with HIV conducted by Mutchler et al. (2019), the 

associations between trust in healthcare and higher ART adherence rates were greater for 

older than younger men.

Thus, medical distrust is an important impediment to optimal physical and mental health 

among AABL PLWH and serves as a barrier to engagement along the HIV care continuum. 

However, little is known about the factors associated with medical distrust in this 

subpopulation of AABL PLWH that is understudied because they are poorly engaged in 

HIV care settings where research is commonly conducted (Anderson et al., 2020), or about 

the relative importance of these factors and how they may interact with each other. To 

address these gaps in the literature, we used a machine learning approach (Liaw & Wiener, 

2002) to explore associations among medical distrust and sociodemographic characteristics, 

background risk factors prevalent in the population (homelessness, incarceration, and 

indications of extreme poverty; Cargill & Momplaisir, 2021), substance use patterns, 

mental health symptoms, as well as potential interactions among these factors. Machine 

learning, as an approach to data analysis, is a collection of computer-intensive methods 

capable of yielding new insights with less reliance than classic statistical methods on prior 

understanding and explicit hypotheses (Efron & Hastie, 2016). Past research focused on 

relationships between medical distrust and HIV medication adherence have used a range 

of statistical analytic strategies such as logistic regression, multivariable regression, and 

generalized estimating equations (Dale et al., 2016; Eberhart et al., 2015; Hartzler et al., 

2017; Mimiaga et al., 2013; Mutchler et al., 2019; Saha et al., 2010). The majority of these 

past studies have taken a hypothesis testing approach. While the hypothesis testing approach 

is valuable, we used a machine learning approach in the present study because we believe 

there are important interactions among factors determining distrust, but we lacked sufficient 

prior information and theory to specify those interactions and hypotheses about how they 

work. In instances such as these, the machine learning approach is useful because it excels at 

knowledge discovery (Efron & Hastie, 2016).

Methods

Design and the Larger Context

The present cross-sectional study used baseline data from a larger study. Participants (N 
= 512) were recruited from 2017 to 2019 in New York, NY as part of a research project 

focused on AABL PLWH from low-SES backgrounds who were not engaged in HIV 

primary care at recommended levels, had suboptimal adherence to ART, and evidenced 

unsuppressed HIV viral load (Gwadz et al., 2017). New York City is a location with 

more than 120,000 PLWH, the majority from AABL backgrounds (75%) (New York State 

Department of Health, 2015). HIV primary care and ART are available to PLWH in New 

York City at low or no cost (New York State Department of Health, 2015). Yet, racial/ethnic 

disparities in engagement along the HIV care continuum in New York City are similar to 
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national patterns; AABL PLWH are over-represented in the population of PLWH and show 

the lowest rates of engagement in HIV care, ART uptake, and HIV viral suppression of 

any racial/ethnic groups (Xia, Robbins et al., 2017). The present study was approved by the 

Institutional Review Board of the New York University Grossman School of Medicine and 

informed consent was provided by participants for study activities.

Eligibility Criteria

The inclusion criteria for the larger study were (1) age 18–65 years; (2) African American/

Black race and/or Latino ethnicity; (3) diagnosed with HIV at least 6 months prior; (4) lack 

of engagement in HIV care at recommended levels (i.e., less than 1 visit every 4 months 

in the past year, or two or more missed visits without prior cancelation in the past year, 

as missed visits are independently associated with mortality (Mugavero et al., 2014); (5) 

ART adherence of less than half of prescribed doses in the past 6 weeks (by self-report) 

and unsuppressed HIV viral load based on a laboratory report; (6) residence in the New 

York City metropolitan area; and (7) ability to participate in research activities in English 

or Spanish. The participants were found eligible for the larger study if they met all the 

inclusion criteria.

Recruitment and Procedures

We recruited participants using a multi-pronged sampling strategy comprised of peer-to-peer 

recruitment, recruitment by study staff members in HIV service settings, and advertisements 

placed in a free local newspaper. Potential participants contacted the study directly by 

phone, and usually with a coded recruitment coupon provided to them by a peer recruiter. 

After providing verbal informed consent, participants engaged in a brief screening interview. 

Those found preliminarily eligible at this stage proceeded to a second screening interview, 

where participants provided signed informed consent, presented confirmation of HIV status, 

and were escorted by a study staff member to a local commercial laboratory for HIV viral 

load testing. They were compensated $15 for the screening interview and $15 for completing 

the blood specimen draw, along with funds for local round-trip public transportation. HIV 

viral load results were available from the laboratory within 4 days. Those found eligible 

for the larger study based on meeting the HIV viral load criterion were invited to enroll in 

the study. After providing signed informed consent for enrollment, participants completed a 

structured baseline assessment battery lasting 60 to 90 minutes conducted on a cloud-based 

platform for data capture designed for clinical research called REDCap (Harris et al., 2009, 

2019). The assessment battery was comprised of computer-assisted personal interviewing 

and audio computer-assisted self-interviewing formats. Individuals were compensated $25 

for the baseline assessment, along with funds for round-trip local transportation.

Measures

Demographic/background variables, substance use and mental health.—
Demographic and background variables included age (in years), gender identity (cisgender 

male, cisgender female, and transgender), sexual orientation (heterosexual/straight, 

homosexual/gay/lesbian/queer/down-low, bisexual, and other) and race/ethnicity (African 

American/Black or Latino/Hispanic) (Chandler et al., 2015). Education level was coded as 

the receipt of a high school diploma or equivalent or above (yes/no). Current employment in 
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a full-time or part-time job in the past 3 months was coded as yes/no. Incarceration history 

was assessed by asking whether participants had ever been held in a detention center, jail, 

or prison for more than 24 hours. If yes, participants were asked about incarceration in the 

past 6 months (Chandler et al., 2015). This was coded into a three-level variable: never 

incarcerated, past incarceration but not recent (i.e., incarcerated more than 6 months ago), 

and recent incarceration (within the past 6 months). Homelessness history was assessed 

by asking about participants’ current living arrangements, including temporary or unstable 

housing, and whether participants had been out-of-home in their lifetimes and recently. Data 

were coded as a four-level variable: currently homeless/unstably housed (yes/no), homeless 

in the past year but not currently (yes/no), homeless over the lifetime but not in the past year 

(yes/no), and never homeless (yes/no) (Chandler et al., 2015). To assess extreme poverty, we 

asked participants “During the past 12 months, how often did you run out of money for basic 

necessities like rent, utilities or food?” on a five-point scale ranging from never to daily 

(Chandler et al., 2015). We created a dichotomous variable indicating whether participants 

ran out of funds for necessities less than monthly or monthly or more. Participants answered 

the question, “How old were you when you got your first HIV-positive test result?” recoded 

as the number of years since HIV diagnosis (Hays et al., 1998). We assessed four indicators 

of substance use patterns from the WHO ASSIST instrument (WHO ASSIST Working 

Group, 2002) including risk category guided by pre-established algorithms (low-, moderate-, 

or high-risk use) for tobacco, alcohol, and cannabis and the highest risk category across 

nine other types of drugs (cocaine, hallucinogens, inhalants, methamphetamine, prescription 

opioids, prescription stimulants, street opioids, sedatives, and any other drugs). Symptoms of 

depression were measured using the 9-item Patient Health Questionnaire Depression Screen 

(Kroenke et al., 2001). Scores ranged from 0 to 27 and Cronbach’s α = .89. Participants 

completed the four-item primary care PTSD Screen (PC-PTSD) and those who answered yes 

to three or more items were coded as “likely PTSD” (Prins et al., 2003).

Primary outcomes: Medical trust.—We assessed three forms of medical trust: trust 

in health care providers, trust in the health care system, and counter-narrative beliefs. The 

three medical trust scales were administered in the audio computer-assisted self-interview 

format. We calculated a Percent of the Maximum Possible (POMP) score for each of the 

three scales. Counter-narrative beliefs were re-coded into a trust scale because the other 

two measures assessed trust (not distrust). In POMP, the score assigned is a percentage, 

reflecting the individual’s position on a 0 to 100 scale as a percent of the maximum possible 

score achievable on the scale (Cohen et al., 1999).

Trust in health care providers was assessed with an 11-item scale developed by Anderson 

and Dedrick (1990) to assess interpersonal trust in patient-physician relationships. Items 

(e.g., “I doubt that my health care provider really cares about me as a person,” “my health 

care provider is usually considerate of my needs and puts them first,” and “I trust my 

health care provider so much that I always try to follow his or her advice”) were coded 

on a five-point scale from strongly disagree to strongly agree. Items were reverse coded as 

appropriate and summed such that higher scores indicated more trust in medical providers 

(range 0–44; Cronbach’s α = .88) (Anderson & Dedrick, 1990).
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Trust in the health care system was assessed with the Health Care System Distrust Scale 

(Hall et al., 2006; Rose et al., 2004; Shea et al., 2008). Participants reported their agreement 

with nine statements (e.g., “the health care system does its best to make patients’ health 

better,” “the health care system covers up its mistakes,” and “patients receive high-quality 

medical care from the health care system”) on a five-point scale from disagree strongly to 

agree strongly. Items were reverse coded as appropriate and scores ranged from 9 to 45, 

where higher scores indicated greater trust in the health care system (Cronbach’s α = .86).

Participants completed the HIV Conspiracy Beliefs scale (to assess counter-narrative 

beliefs), on which they reported their agreement with 10 items (e.g., “HIV is a manmade 

virus,” “people who take antiretroviral medications for HIV are human guinea pigs for 

the government,” “there is a cure for AIDS but it is being withheld from the poor,” and 

“the medicine that doctors prescribe to treat HIV is poison”) on a five-point scale from 

disagree strongly to agree strongly (Bogart et al., 2016). Prior to reverse-coding the measure, 

scores ranged from 10 to 50, where higher scores indicated greater endorsement of counter-

narratives (Cronbach’s α = .87).

We also calculated an overall medical trust score. Because the three components of medical 

trust or distrust were correlated with each other (r = .43 between trust in provider and 

trust in healthcare system, r = −.42 between trust in healthcare system and counter-narrative 

beliefs, and r = −.26 between counter-narrative beliefs and trust in provider), we combined 

the three types of medical trust into one variable. Similar to the individual scales, the single 

variable was created by calculating a POMP score. Each component of overall medical trust 

was scored as percentage of maximum possible by subtracting the scale minimum from the 

respondents score and then dividing by the scale range. For counter-narrative beliefs, the 

percentage of maximum possible was subtracted from 100 so higher values would indicate 

greater trust. Further, we conducted both principal components analysis and confirmatory 

factor analysis to provide support for combining the three scales into a single POMP 

variable. In both principal components and confirmatory factor analysis, all three scales 

had substantial loadings on a single component/factor, and the POMP score was highly 

correlated with the component (r > .99) and factor (r = .94). Analyses were carried out with 

the three trust scales individually and the overall trust variable.

Data Analysis

The present study used the random forest method, a type of machine or ensemble learning 

method in which many decision tree models are built, and their results are aggregated 

(Breiman, 2001; Pan et al., 2017). A regression tree can be constructed by considering 

every value of every variable (or feature) and then checking across all values for the single 

cut-point that will explain the most variability in the outcome in a regression context 

(Breiman, 2001). To deal with the risk of overfitting and to reduce the impact of correlation 

among potential predictors, Breiman (2001) introduced random forest as an improvement 

over single-tree models. The random forest procedure first selects the number of trees 

to build, and generates a separate bootstrap sample (with replacement) of the original 

data for each tree. For each split in the tree, the procedure randomly selects a subset of 

the predictors and then identifies the best split (e.g., the one minimizing within-partition 
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variance) among the randomly selected subset of predictors. Each tree in the forest can 

be used to generate a prediction for a new sample, and these predictions are averaged to 

give the forest’s prediction. Since the algorithm randomly selects individuals for each tree 

and predictors at each split, tree correlation will necessarily be reduced. Individuals not 

included in a particular bootstrap sample are referred to as “out of bag” (OOB) (Kuhn & 

Johnson, 2013). The OOB prediction error is a summary of discrepancies between predicted 

and observed values when only individuals not included in a tree are considered. This is 

a form of cross-validation for the predictive model. The random forest approach was used 

in the present study in part because it can handle predictors with relatively high levels 

of multicollinearity, whereas multivariate regression frequently has difficulty with multiple 

predictors and multicollinearity (Kuhn & Johnson, 2013). The random forest approach is 

robust and equipped to address outliers automatically.

In this study, we selected predictor variables based on the existing literature and built a forest 

of 500 trees using the R programming language (Liaw & Wiener, 2002). At each split, four 

predictors were randomly selected for consideration. Several criteria were considered when 

judging the relative importance of predictor variables. The increase in mean squared error 

(MSE) of prediction indicates how much prediction error increases when a variable was not 

included in the tree. Number of nodes counts the number of times the predictor was the basis 

of a split. For both indices, a higher value indicates higher relative importance in predicting 

the medical trust variable. We recoded missing values for incarceration history (nine cases) 

and extreme poverty (six cases) as “unavailable,” so all 512 participants were retained in the 

analysis sample.

Results

Description of the Sample

Participants were 47.0 years old, on average (SD = 10.7 years), as shown in Table 1. 

Most were assigned male sex at birth (70.1%), African American/Black (68.6%), 8% 

were transgender, and 28.3% were homosexual/gay/lesbian/queer/down-low and 13.1% were 

bisexual. The majority (70.1%) had a high school education or higher, but only 8.2% were 

employed. Almost half (46.9%) had been incarcerated in the past but not recently, and 

10.2% had been recently incarcerated. Homelessness and unstable housing were common; 

only 10.5% had never been homeless in their lifetimes. Indications of extreme poverty at 

least monthly were prevalent (57.1%). On average, participants had been diagnosed with 

HIV 18.2 years prior (SD = 8.61 years). Almost all (94.7%) had attended at least one 

HIV care appointment in the past year. Approximately two-thirds (67.6%) scored in the 

moderate-risk range for tobacco products. A little less than half (45.5%) scored in the 

moderate- or high-risk range for alcohol use. Approximately half (49.8%) scored in the 

moderate-risk range for cannabis use. Approximately half (47.5%) scored in the moderate-

risk range for the highest risk category for other substances. The average score on the 

PHQ-9 depression index was 8 (SD = 6.40) and 29.1% met the criteria for likely PTSD.
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Trust POMP Scores

The POMP scores for the three individual trust variables ranged from 0 to 100 as noted 

above. The average POMP score for trust in providers was 68.7 (SD = 19.2). The average 

POMP score for trust in the healthcare system was 56.0 (SD = 22.4). The average POMP 

score for lack of counter-narrative beliefs was 57.3 (SD = 21.7). The overall POMP medical 

trust score ranged from 7.5 to 100 (mean = 60.6, SD = 16.0).

Random Forest Analysis

Out-of-bag prediction error of random forest.—The overall out of bag (OOB) 

prediction errors were 15.6 (indicated by the square root of the mean of squared residuals) 

for the overall medical trust score, 21.45 for counter-narrative beliefs, 19.14 for trust 

in providers, and 21.81 for trust in the healthcare system. Thus, on the 0 to 100 trust 

scale, the random forest prediction for out of sample cases was typically off by nearly 16 

points for the overall trust score, 19 points for trust in providers, 21 points for trust in 

the healthcare system and for counter-narrative beliefs. Approximately 5% of the variance 

in the overall trust score was accounted for by all 16 considered predictors, including 

interactions. Approximately 4% of the variance in system trust and 2% of the variance in 

counter-narrative beliefs was accounted for by the predictors. Variance accounted for in 

provider trust was essentially zero.

Variable importance and interactions.—Table 2 shows the 16 predictors according 

to variable importance criteria by outcome. Based on the increase in mean squared error 

(MSE) of prediction, age, depressive symptoms, tobacco risk, and years since HIV diagnosis 

were found to be the most important predictors for lack of counter-narrative beliefs. For 

trust in providers, age, depressive symptoms, likely PTSD, and years since HIV diagnosis 

were the most important predictors. For trust in healthcare system, depressive symptoms, 

likely PTSD, running out of money for necessities, and sexual orientation were the most 

important predictors. For the overall medical trust score, depressive symptoms, age, likely 

PTSD, and running out of money for necessities were the most important predictors. 

Notably, depressive symptoms were the first or second most important predictor for counter-

narratives, healthcare system trust, and the overall trust variable.

Table 3 shows the 10 most important interactions for the three individual trust outcomes, 

calculated from the absolute value of the difference between their joint and additive 

importance. Interaction effects emerge naturally in regression trees. For example, if a tree 

was first split by sex assigned at birth, and then a subsequent split was made by incarceration 

history within the male branch of the tree, and this implies incarceration history is a 

predictor of the outcome among males but not females. An interaction between a variable 

and itself suggests a nonlinear association between a predictor and the outcome. Depressive 

symptoms by age was the most important interaction. Depressive symptoms were present 

in several other important two-way interactions as well. As shown in Figure 1, for all four 

outcomes, trust scores dropped steeply when depressive symptoms were elevated (PHQ-9 

score ≥ 7.25). Generally, older age was associated with higher medical trust scores. Among 

those with elevated depressive symptoms, younger participants had lower levels of medical 

trust than older participants. Among those without depressive symptoms, medical trust 

He et al. Page 9

Sage Open. Author manuscript; available in PMC 2022 July 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



scores were higher across all ages. Among the oldest PLWH in the sample, the decrease in 

medical trust scores with increasing depression was more gradual and leveled off at a higher 

level of trust when compared with younger PLWH.

We calculated marginal effects (Supplemental Table) to determine how other variables 

highest in importance were related to trust outcomes after taking other predictors into 

account (i.e., marginal effects integrating out the effects of other predictors). More years 

since HIV infection predicted a lack of counter-narrative beliefs. Being in the lowest 

risk category for tobacco use also predicted a lack of counter-narrative beliefs. Likely 

PTSD predicted less provider trust while more years since HIV diagnosis predicted more 

provider trust. Likely PTSD and running out of money for necessities more often were each 

associated with less system trust. Relative to homosexual/gay/lesbian/queer and heterosexual 

orientations, bisexual and other sexual orientations were associated with less system trust. 

Likely PTSD predicted less overall trust while more years since HIV diagnosis predicted 

more overall trust.

Discussion

Numerous past studies indicate that medical distrust serves as a potent barrier to consistent 

participation along the HIV care continuum among AABL PLWH. The present study 

extends the past literature on medical distrust in several ways: We focus on an understudied 

population of PLWH, namely, AABL individuals insufficiently engaged along the HIV care 

continuum, examine three different types of medical trust, and use a machine learning 

approach to uncover factors associated with higher or lower levels of medical trust and 

their interactions. The random forest approach uncovered unexpected results, such as the 

interaction of age with depression, which we describe below, to thereby advance the 

literature on medical distrust.

We found different types of trust are moderately related to each other in the population of 

AABL PLWH, and examined them as separate domains and as a single multidimensional 

construct to understand patterns of prediction that are consistent and divergent across 

types of trust. Past studies with AABL PLWH in clinical settings have highlighted the 

multidimensional nature of medical distrust (e.g., PLWH can experience low levels of 

trust in the HIV health care system overall, but report substantial trust in their providers; 

Cunningham et al., 2007; Earl et al., 2013; Ford et al., 2013; Zhang et al., 2020). In the 

present study, trust in providers is higher than trust in the health care system and rejection 

of counter-narratives, consistent with these past findings. At the same time, the fact that 

these three variants of trust/distrust are associated with each other in this subpopulation 

of AABL PLWH suggests that when levels of overall medical distrust are high, such 

distrust can serve as a powerful barrier to HIV care continuum engagement. Yet, Earl 

et al. (2013) propose that medical distrust is not necessarily an undesirable attitude. In 

mental health settings, for instance, exhibiting distrust, caution, skepticism, or reservations 

about a provider or treatment plan can be considered a sign of resilience and/or a rational 

act of self-preservation in a society where racism is prevalent (Earl et al., 2013). Bogart 

et al. (2021) frame medical distrust among AABL PLWH as a survival mechanism that 

fosters coping with discrimination and helps prevent future mistreatment. While medical 
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distrust certainly complicates HIV care continuum engagement, it does not preclude it. 

Understanding, eliciting, and addressing medical distrust generally, along with focusing 

on specific types of distrust, are critical to improving participation along the HIV care 

continuum, and thus health and wellbeing, among AABL PLWH, including efforts on the 

part of health care systems to earn trust, as we discuss in more detail below.

Of the factors examined, depressive symptoms have the strongest relationship to all types 

of medical trust/distrust, where medical trust drops sharply in the context of higher levels 

of depressive symptoms. There is a large literature indicating the relationship between 

depression and poor ART adherence (e.g., Sherr et al., 2011; Shi et al., 2019; Uthman et 

al., 2014). However, little is known about the association between depression and medical 

trust among PLWH. This paper fills the gap by exploring the importance of depressive 

symptoms as a predictor of medical trust. Our finding also suggests a specific mechanism 

by which depression might negatively impact ART adherence as well as engagement in 

HIV care generally. Given this is a cross-sectional study, greater distrust may contribute 

to greater depressive symptoms, higher levels of depressive symptoms may drive greater 

distrust, or depressive symptoms and distrust may have both similar underlying causes and 

reciprocal or reinforcing relationships with each other. One interpretation of this finding is 

that underlying factors such as structural racism, poverty, and inequality in society contribute 

to both medical distrust and depressive symptoms (Budhwani et al., 2015; Patel et al., 2018).

We found medical trust tends to increase with age, consistent with at least one previous 

study (Mutchler et al., 2019), and over a longer period of living with HIV. Among those 

more recently diagnosed, medical trust decreases in this early period of HIV diagnosis. 

Then, after living with HIV for several years, medical trust tends to increase. These findings 

suggest that PLWH adapt to living with HIV, but that the early stages of doing so are 

challenging, particularly for young people (Kutnick et al., 2017; Zanoni & Mayer, 2014). 

Similarly, Kutnick et al. (2017) found that those diagnosed with HIV are not always able 

to immediately fully accept the diagnosis, acceptance of HIV diagnosis is not necessarily 

linear, and acceptance of one’s HIV status can sometimes take years. We did not find racial/

ethnic differences in patterns of trust, nor was trust related to sex, homelessness, education, 

or employment, in contrast to past research described above.

We found relationships between depressive symptoms and medical trust vary by age. Among 

those with elevated depressive symptoms, younger participants have lower levels of medical 

trust than older participants. Among those without depressive symptoms, medical trust is 

higher across all ages, and among the oldest PLWH in the sample, medical trust scores are 

higher than among younger PLWH across all levels of depression. Thus, younger AABL 

PLWH with depressive symptoms may be most likely to experience this constellation of 

substantial medical distrust, which can, in turn, impede HIV care continuum engagement. 

Further, while barriers to treatment for depression are likely multifaceted for this population, 

past research suggests medical distrust may impede treatment for depression (Nicolaidis 

et al., 2010). We found PTSD is another important predictor of lower levels of provider 

and health care system trust, but not a predictor of counter-narrative beliefs. This suggests 

aspects of mental health in addition to depression might have a negative impact on medical 

trust. Participants whose sexual orientations are bisexual and “other” report less trust in 
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the healthcare system than those who identify themselves as homosexual/gay/lesbian/queer 

or heterosexual. Poverty, as indicated by running out of money for necessities more often, 

predicts less trust in the health care system and greater endorsement of counter-narratives 

but did not predict trust in providers.

Effective behavioral and/or pharmacological treatments for depression, including among 

PLWH, exist (Gartlehner et al., 2017), but may be under-used, particularly among AABL 

PLWH. In a study of PLWH in HIV care settings, almost half demonstrated the need 

for antidepressant treatment, but AABL PLWH were less likely to initiate antidepressant 

treatment compared to White PLWH (Bengtson et al., 2016), a finding consistent with other 

past studies (Sueoka et al., 2010). Among PLWH, a number of behavioral interventions 

and treatments have successfully decreased depression among PLWH. For example, Shi and 

colleagues found cognitive behavioral therapy significantly effective on reducing depression 

at the short-term and reducing viral load at the long-term (Shi et al., 2019). Sherr et 

al. (2011) found that psychotropic and HIV-specific health psychology interventions were 

generally effective to decrease depression and to increase ART adherence. Our findings 

also suggest that interventions aimed at reducing depression may bring multiple benefit 

beyond enhancing medical trust, such as improving medication adherence and achieving 

HIV viral suppression. Gaston and Alleyne-Green (2013) provide recommendations for 

improving trust between AABL PLWH and health care settings and providers. These 

include the recommendation that providers consider their patients’ past relationships with 

the health care system, explore their patients’ beliefs about HIV primary care, and also 

build personal relationships to understand what may motivate their patients to engage in 

care. They recommend that health care providers examine their own biases and practice-

related behaviors (Gaston & Alleyne-Green, 2013). Moreover, culturally salient intervention 

programs that successfully locate, engage, and treat AABL PLWH have been created 

and tested (Alegría et al., 2014). Further, distrust has been addressed in social/behavioral 

interventions. For example, Gwadz and colleagues addressed medical distrust in a peer-

driven behavioral intervention designed to increase participation of AABL PLWH in HIV/

AIDS clinical trials (Gwadz et al., 2011, 2014; Leonard et al., 2013). The intervention 

was highly efficacious (Gwadz et al., 2011, 2014), but levels of medical distrust, including 

counter-narratives, remained static (Gwadz, 2008). Yet, intervention sub-components to 

actively elicit and understand participants’ distrust and counter-narrative beliefs and 

experiences, without challenging or correcting such beliefs, are considered critical to this 

intervention, even if distrust levels and counter-narrative beliefs do not decrease in response 

to the intervention (Gwadz et al., 2011, 2014; Leonard et al., 2013). Derose et al. (2016) 

tested an intervention in faith-based settings to reduce HIV stigma and distrust and increase 

HIV testing. Reductions in distrust were found in Latino but not African American/Black 

churches (Derose et al., 2016). Thus, in the absence of policy reforms such as programs to 

eliminate poverty, inequality, and structural racism and community-level stigma reduction, 

the literature suggests health care settings and providers can improve relationships with 

patients and better engage them in care by implementing outreach, engagement, and 

treatment approaches that attend to and explicitly elicit and seek to understand medical 

distrust beliefs, but without attempting to correct such beliefs, tailored to populations 
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that experience such distrust, consistent with a structural competency approach (Metzl & 

Hansen, 2014).

Limitations

The study has some limitations. First, our predictor variables, while plausibly related to 

distrust based on part literature, explain only 5% of the variation for the overall trust 

variable in our analysis. This may be due to participants sharing the same social and 

policy setting, and thus similar social demographic characteristics. We might have observed 

more variation in trust and more variation accounted for by predictors if our sample had 

included PLWH who are well-engaged in HIV care and virally suppressed, not in poverty, 

and not AABL. Further, participants were generally older and long-term survivors of HIV. 

Results may not generalize to younger AABL PLWH and those outside of service-rich urban 

settings. Moreover, there are substantial individual differences in trust not predicted by the 

variables considered. Several important variables are correlated with age (e.g., years since 

HIV diagnosis), and these variables may be effective only as stand-ins for age when age is 

not randomly selected for consideration in a particular tree. Last, as a cross-sectional study, 

we cannot make causal inferences. The fact that medical trust is far from its maximum score 

and the modest ability of the variables considered to predict it suggested most patients with 

HIV infection and non-suppressed HIV viral load may benefit from interventions to enhance 

trust directed at health care settings in particular, and secondarily, health care providers.

Implications

The present study yields implications for health care settings, clinical practice, future 

research, and policy. To improve engagement in HIV care and the patient experience, the 

present study findings highlight the utility of actively eliciting and seeking to understand 

participants’ distrust, including counter-narrative beliefs. HIV care settings can identify and 

ameliorate practices and policies that contribute to distrust, and consider distrust as a barrier 

to care among those with depressive symptoms, including younger people, and those more 

recently diagnosed with HIV, and with PTSD. Future research is needed to better understand 

the range of psychosocial factors that contribute to distrust and their interactions, and to 

identify effective strategies to improve HIV care settings to better engage patients with 

high levels of distrust. Policies to reduce the larger structural and societal conditions that 

contribute to distrust, including related to structural racism, have potential to reduce medical 

distrust and its adverse effects on the health and well-being of AABL PLWH.

Conclusions

The present study extends and adds nuance to the literature on medical trust/distrust and 

focuses on an important but understudied subpopulation of PLWH, AABL individuals 

insufficiently engaged along the HIV care continuum. Findings suggest numerous potential 

points for intervention to improve HIV care continuum engagement in this population 

at-risk, and, therefore, will be of interest to HIV care settings, HIV policymakers, and other 

stakeholders.

He et al. Page 13

Sage Open. Author manuscript; available in PMC 2022 July 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

We gratefully acknowledge our Program Official at NIDA, Dr. Richard Jenkins, for guidance throughout the study, 
as well as Dr. Shoshana Kahana at NIDA, and Bruss Del Valle and Pauline Lee in the Office for Research 
at the NYU Silver School of Social Work. We wish to acknowledge Dr. Gail Melkus, Mindy Belkin, William 
McCormack, and Mary Lou Atkinson at the NYU Meyers College of Nursing for their support of the project. The 
Intervention Innovations Team lab (IIT-Lab) members, past and present, include Yvette Allen, Mariam Ayvazyan, 
Nico Bobb, Dr. Scott Braithwaite, Adonis Brooks, Dr. Charles M. Cleland, Sabrina Cluesman, Camille Collett, 
Dr. Linda M. Collins, Dr. Caroline Dorsen, Dan Ediriweera, Brooks Fassett, Krystel Francis, Robert Freeman, 
Gail Gonzales, Dr. Robert Hawkins, Ning He, Elona Hoffeld, Eshika Kalam, Sarah Kaufman, Daniel Kelly, Donna 
Kennedy, Alexis Korman, Dr. Alix Kutnick, Dr. Noelle Leonard, Maria Levine, Belkis Martinez, Dr. Michelle 
Munson, Sarah Ory, Shantae Owens, Anisha Pal, Emily Pan, Danny Quinones, Amanda Ritchie, Samantha Serrano, 
Dawa Sherpa, Elizabeth Silverman, Stephen Sorgi, Aradhana Srinagesh, Karen Torbjornsen, Catherine Tumminello, 
Dr. Leo Wilton, and Andrea Wade. We gratefully acknowledge the study participants for their vital contributions to 
the study.

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of 
this article: The research reported in this paper was funded by the National Institute on Drug Abuse at the National 
Institutes of Health (R01DA040480, Drs. Marya Gwadz and Linda M. Collins, Co-Principal Investigators) and 
supported by the Center for Drug Use and HIV Research (P30DA011041).

Availability of Data and Material

The datasets used and/or analyzed during the current study are available from the 

corresponding author on reasonable request.

References

Adams LM, & Simoni JM (2016). The need for multi-level mitigation of medical mistrust among 
social network members contributing to antiretroviral treatment nonadherence in African Americans 
living with HIV: Comment on Bogart et al. (2016). Social Science & Medicine, 159, 58–60. 
10.1016/j.socscimed.2016.04.025 [PubMed: 27173741] 

Aidala AA, Wilson MG, Shubert V, Gogolishvili D, Globerman J, Rueda S, Bozack AK, Caban M, 
& Rourke SB (2016). Housing status, medical care, and health outcomes among people living 
with HIV/AIDS: A systematic review. American Journal of Public Health, 106(1), e1–e23. 10.2105/
AJPH.2015.302905

Alegría M, Ludman E, Kafali EN, Lapatin S, Vila D, Shrout PE, Keefe K, Cook B, Ault A, Li 
X, Bauer AM, Epelbaum C, Alcantara C, Pineda TI, Tejera GG, Suau G, Leon K, Lessios 
AS, Ramirez RR, & Canino G (2014). Effectiveness of the engagement and counseling for 
Latinos (ECLA) intervention in low-income Latinos. Medical Care, 52(11), 989–997. 10.1097/
MLR.0000000000000232 [PubMed: 25310525] 

Anderson AN, Higgins CM, Haardörfer R, Holstad MM, Nguyen MLT, & Waldrop-Valverde D (2020). 
Disparities in retention in care among adults living with HIV/AIDS: A systematic review. AIDS and 
Behavior, 24(4), 985–997. [PubMed: 31555931] 

Anderson LA, & Dedrick RF (1990). Development of the trust in physician scale: A measure to assess 
interpersonal trust in patient-physician relationships. Psychological Reports, 67(3 Pt 2), 1091–1100. 
10.2466/pr0.1990.67.3f.1091 [PubMed: 2084735] 

Bengtson AM, Pence BW, Crane HM, Christopoulos K, Fredericksen RJ, Gaynes BN, Heine A, 
Mathews WC, Moore R, Napravnik S, Safren S, & Mugavero MJ (2016). Disparities in depressive 
symptoms and antidepressant treatment by gender and race/ethnicity among people living with 

He et al. Page 14

Sage Open. Author manuscript; available in PMC 2022 July 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



HIV in the United States. PLoS One, 11(8), e0160738. 10.1371/journal.pone.0160738 [PubMed: 
27513328] 

Bogart LM, Takada S, & Cunningham WE (2021). Medical mistrust, discrimination, and the domestic 
HIV epidemic. In Ojikutu BO & Stone VE (Eds.), HIV in US Communities of Color (pp. 207–231). 
Springer.

Bogart LM, & Thorburn S (2005). Are HIV/AIDS conspiracy beliefs a barrier to HIV prevention 
among African Americans? JAIDS Journal of Acquired Immune Deficiency Syndromes, 38(2), 
213–218. 10.1097/00126334-200502010-00014 [PubMed: 15671808] 

Bogart LM, Wagner G, Galvan FH, & Banks D (2010). Conspiracy beliefs about HIV are related 
to antiretroviral treatment nonadherence among African American men with HIV. JAIDS Journal 
of Acquired Immune Deficiency Syndromes, 53(5), 648–655. 10.1097/QAI.0b013e3181c57dbc 
[PubMed: 19952767] 

Bogart LM, Wagner GJ, Green Hd Jr, Mutchler MG, Klein DJ, McDavitt B, Lawrence SJ, & Hilliard 
CL (2016). Medical mistrust among social network members may contribute to antiretroviral 
treatment nonadherence in African Americans living with HIV. Social Science & Medicine, 164, 
133–140. 10.1016/j.socscimed.2016.03.028 [PubMed: 27046475] 

Breiman L (2001). Random forests. Machine Learning, 45(1), 5–32.

Brincks AM, Shiu-Yee K, Metsch LR, Del Rio C, Schwartz RP, Jacobs P, Osorio G, Sorensen JL, 
& Feaster DJ (2019). Physician mistrust, medical system mistrust, and perceived discrimination: 
Associations with HIV care engagement and viral load. AIDS and Behavior, 23(10), 2859–2869. 
10.1007/s10461-019-02464-1 [PubMed: 30879211] 

Budhwani H, Hearld KR, & Chavez-Yenter D (2015). Depression in racial and ethnic minorities: The 
impact of nativity and discrimination. Journal of Racial and Ethnic Health Disparities, 2(1), 34–42. 
10.1007/s40615-014-0045-z [PubMed: 26863239] 

Cargill VA, & Momplaisir FM (2021). Epidemiology of HIV Infection in Communities of Color in the 
United States. In Ojikutu BO & Stone VE (Eds.), HIV in US Communities of Color (pp. 15–49). 
Springer.

Centers for Disease Control and Prevention. (2018). HIV surveillance report, 2018 (Updated); Vol. 31. 
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html

Chandler RK, Kahana SY, Fletcher B, Jones D, Finger MS, Aklin WM, Hamill K, & Webb C (2015). 
Data collection and harmonization in HIV research: The seek, test, treat, and retain initiative at 
the National Institute on Drug Abuse. American Journal of Public Health, 105(12), 2416–2422. 
10.2105/AJPH.2015.302788 [PubMed: 26469642] 

Cohen MA, Alfonso CA, Hoffman RG, Milau V, & Carrera G (2001). The impact of PTSD on 
treatment adherence in persons with HIV infection. General Hospital Psychiatry, 23(5), 294–296. 
10.1016/S0163-8343(01)00152-9 [PubMed: 11600172] 

Cohen P, Cohen J, Aiken LS, & West SG (1999). The problem of units and the circumstance for 
POMP. Multivariate Behavioral Research, 34(3), 315–346. 10.1207/s15327906mbr3403_2

Colasanti J, Stahl N, Farber EW, Del Rio C, & Armstrong WS (2017). An exploratory study to 
assess individual and structural level barriers associated with poor retention and re-engagement 
in care among persons living with HIV/AIDS. JAIDS Journal of Acquired Immune Deficiency 
Syndromes, 74(Suppl. 2), S113–S120. 10.1097/QAI.0000000000001242 [PubMed: 28079721] 

Crepaz N, Dong X, Wang X, Hernandez AL, & Hall HI (2018). Racial and ethnic disparities in 
sustained viral suppression and transmission risk potential among persons receiving HIV care - 
United States, 2014. MMWR Morbidity and Mortality Weekly Report, 67(4), 113–118. 10.15585/
mmwr.mm6704a2 [PubMed: 29389918] 

Cunningham CO, Sohler NL, Korin L, Gao W, & Anastos K (2007). HIV status, trust in health 
care providers, and distrust in the health care system among Bronx women. AIDS Care, 19(2), 
226–234. 10.1080/09540120600774263 [PubMed: 17364403] 

Dale SK, Bogart LM, Wagner GJ, Galvan FH, & Klein DJ (2016). Medical mistrust is related to lower 
longitudinal medication adherence among African-American males with HIV. Journal of Health 
Psychology, 21(7), 1311–1321. 10.1177/1359105314551950 [PubMed: 25293970] 

He et al. Page 15

Sage Open. Author manuscript; available in PMC 2022 July 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html


Dasgupta S, Oster AM, Li J, & Hall HI (2016). Disparities in consistent retention in HIV care—11 
states and the District of Columbia, 2011–2013. MMWR Morbidity and Mortality Weekly Report, 
65(4), 77–82. 10.15585/mmwr.mm6504a2 [PubMed: 26844978] 

Delgado R, & Stefancic J (2017). Critical race theory. New York University Press.

Derose KP, Griffin BA, Kanouse DE, Bogart LM, Williams MV, Haas AC, Flórez KR, Collins 
DO, Hawes-Dawson J, Mata MA, Oden CW, & Stucky BD (2016). Effects of a pilot church-
based intervention to reduce HIV stigma and promote HIV testing among African Americans 
and Latinos. AIDS and Behavior, 20(8), 1692–1705. 10.1007/s10461-015-1280-y [PubMed: 
27000144] 

Earl TR, Beach MC, Lombe M, Korthuis PT, Sharp VL, Cohn JA, Moore RD, & Saha S (2013). Race, 
relationships, and trust in providers among Black patients with HIV/ AIDS. Social Work Research, 
37(3), 219–226. 10.1093/swr/svt017 [PubMed: 24764690] 

Eaton LA, Driffin DD, Kegler C, Smith H, Conway-Washington C, White D, & Cherry C (2015). The 
role of stigma and medical mistrust in the routine health care engagement of Black men who have 
sex with men. American Journal of Public Health, 105(2), e75–e82. 10.2105/AJPH.2014.302322

Eberhart MG, Yehia BR, Hillier A, Voytek CD, Fiore DJ, Blank M, Frank I, Metzger DS, & Brady KA 
(2015). Individual and community factors associated with geographic clusters of poor HIV care 
retention and poor viral suppression. JAIDS Journal of Acquired Immune Deficiency Syndromes, 
69(Suppl. 1), S37–S43. [PubMed: 25867777] 

Efron B, & Hastie T (2016). Computer age statistical inference (Vol. 5). Cambridge University Press.

Ford CL, Wallace SP, Newman PA, Lee SJ, & Cunningham WE (2013). Belief in AIDS-related 
conspiracy theories and mistrust in the government: Relationship with HIV testing among at-risk 
older adults. The Gerontologist, 53(6), 973–984. 10.1093/geront/gns192 [PubMed: 23362210] 

Freeman R, Gwadz M, Wilton L, Collins LM, Dorsen C, Hawkins RL, Silverman E, Martinez BY, 
Leonard NR, Applegate A, & Cluesman S (2020). Understanding long-term HIV survivorship 
among African American/Black and Latinx persons living with HIV in the United States: A 
qualitative exploration through the lens of symbolic violence. International Journal for Equity in 
Health, 19(1), 146. 10.1186/s12939-020-01253-w [PubMed: 32859191] 

Freeman R, Gwadz MV, Silverman E, Kutnick A, Leonard NR, Ritchie AS, Reed J, & Martinez 
BY (2017). Critical race theory as a tool for understanding poor engagement along the HIV care 
continuum among African American/Black and Hispanic persons living with HIV in the United 
States: A qualitative exploration. International Journal for Equity in Health, 16(1), 54. 10.1186/
s12939-017-0549-3 [PubMed: 28340589] 

Galvan FH, Bogart LM, Klein DJ, Wagner GJ, & Chen Y-T (2017). Medical mistrust as a key 
mediator in the association between perceived discrimination and adherence to antiretroviral 
therapy among HIV-positive Latino men. Journal of Behavioral Medicine, 40(5), 784–793. 
10.1007/s10865-017-9843-1 [PubMed: 28337560] 

Gartlehner G, Wagner G, Matyas N, Titscher V, Greimel J, Lux L, Gaynes BN, Viswanathan 
M, Patel S, & Lohr KN (2017). Pharmacological and non-pharmacological treatments for 
major depressive disorder: Review of systematic reviews. BMJ Open, 7(6), e014912. 10.1136/
bmjopen-2016-014912

Gaston GB, & Alleyne-Green B (2013). The impact of African Americans’ beliefs about HIV medical 
care on treatment adherence: A systematic review and recommendations for interventions. AIDS 
and Behavior, 17(1), 31–40. 10.1007/s10461-012-0323-x [PubMed: 23010941] 

Gwadz M (2008, December 14–18). Exploring behavioral intervention strategies to improve rates of 
screening for AIDS clinical trials among racial/ethnic minority and female persons living with 
HIV/AIDS [Paper presentation]. NIH Summit: The Science of Eliminating Health Disparities 
Conference, National Harbor, MD, United States.

Gwadz M, Cleland CM, Applegate E, Belkin M, Gandhi M, Salomon N, Banfield A, Leonard 
N, Riedel M, Wolfe H, Pickens I, Bolger K, Bowens D, Perlman D, Mildvan D, & Heart to 
Heart Collaborative Research Team. (2015). Behavioral intervention improves treatment outcomes 
among HIV-infected individuals who have delayed, declined, or discontinued antiretroviral 
therapy: A randomized controlled trial of a novel intervention. AIDS and Behavior, 19(10), 1801–
1817. 10.1007/s10461-015-1054-6 [PubMed: 25835462] 

He et al. Page 16

Sage Open. Author manuscript; available in PMC 2022 July 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Gwadz M, Cleland CM, Belkin M, Ritchie A, Leonard N, Riedel M, Banfield A, Colon P, Elharrar 
V, Kagan J, & Mildvan D (2014). ACT2 peer-driven intervention increases enrollment into HIV/
AIDS medical studies among African Americans/Blacks and Hispanics: A cluster randomized 
controlled trial. AIDS and Behavior, 18(12), 2409–2422. 10.1007/s10461-014-0829-5 [PubMed: 
24961193] 

Gwadz M, de Guzman R, Freeman R, Kutnick A, Silverman E, Leonard NR, Ritchie AS, Muñoz-Plaza 
C, Salomon N, Wolfe H, Hilliard C, Cleland CM, & Honig S (2016). Exploring how substance 
use impedes engagement along the HIV care continuum: A qualitative study. Frontiers in Public 
Health, 4, 62. 10.3389/fpubh.2016.00062 [PubMed: 27092300] 

Gwadz MV, Collins LM, Cleland CM, Leonard NR, Wilton L, Gandhi M, Scott Braithwaite R, 
Perlman DC, Kutnick A, & Ritchie AS (2017). Using the multiphase optimization strategy 
(MOST) to optimize an HIV care continuum intervention for vulnerable populations: A study 
protocol. BMC Public Health, 17(1), 383. 10.1186/s12889-017-4279-7 [PubMed: 28472928] 

Gwadz MV, Leonard NR, Cleland CM, Riedel M, Banfield A, & Mildvan D (2011). The effect of peer-
driven intervention on rates of screening for AIDS clinical trials among African Americans and 
Hispanics. American Journal of Public Health, 101(6), 1096–1102. 10.2105/AJPH.2010.196048 
[PubMed: 21330587] 

Hall MA, Camacho F, Lawlor JS, DePuy V, Sugarman J, & Weinfurt K (2006). Measuring trust 
in medical researchers. Medical Care, 44(11), 1048–1053. 10.1097/01.mlr.0000228023.37087.cb 
[PubMed: 17063137] 

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, McLeod L, Delacqua G, 
Delacqua F, Kirby J, & Duda SN (2019). The REDCap consortium: Building an international 
community of software platform partners. Journal of Biomedical Informatics, 95, 103208. 
10.1016/j.jbi.2019.103208 [PubMed: 31078660] 

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, & Conde JG (2009). Research electronic 
data capture (REDCap)—A metadata-driven methodology and workflow process for providing 
translational research informatics support. Journal of Biomedical Informatics, 42(2), 377–381. 
10.1016/j.jbi.2008.08.010 [PubMed: 18929686] 

Hartzler B, Dombrowski JC, Crane HM, Eron JJ, Geng EH, Christopher Mathews W, Mayer KH, 
Moore RD, Mugavero MJ, Napravnik S, Rodriguez B, & Donovan DM (2017). Prevalence and 
predictors of substance use disorders among HIV care enrollees in the United States. AIDS and 
Behavior, 21(4), 1138–1148. 10.1007/s10461-016-1584-6 [PubMed: 27738780] 

Hays RD, Spritzer KL, McCaffrey D, Cleary PD, Collins R, Sherbourne C, Wu AW, Bozzette S, 
Shapiro M, Cunningham W, Eggan F, Crystal S, & Fleishman J (1998). The HIV cost & services 
utilization study (HCSUS) measures of health-related quality of life. RAND.

Jaiswal J (2019). Whose responsibility is it to dismantle medical mistrust? Future 
directions for researchers and health care providers. Behavioral Medicine, 45(2), 188–196. 
10.1080/08964289.2019.1630357 [PubMed: 31343959] 

Jaiswal J, & Halkitis PN (2019). Towards a more inclusive and dynamic understanding 
of medical mistrust informed by science. Behavioral Medicine, 45(2), 79–85. 
10.1080/08964289.2019.1619511 [PubMed: 31343962] 

Kalichman SC, Eaton L, Kalichman MO, Grebler T, Merely C, & Welles B (2016). Race-based 
medical mistrust, medication beliefs and HIV treatment adherence: Test of a mediation model 
in people living with HIV/AIDS. Journal of Behavioral Medicine, 39(6), 1056–1064. 10.1007/
s10865-016-9767-1 [PubMed: 27392477] 

Kroenke K, Spitzer RL, & Williams JB (2001). The PHQ-9: Validity of a brief 
depression severity measure. Journal of General Internal Medicine, 16(9), 606–613. 10.1046/
j.1525-1497.2001.016009606.x [PubMed: 11556941] 

Kuhn M, & Johnson K (2013). Applied predictive modeling (Vol. 26, p. 13). Springer.

Kutnick AH, Gwadz MV, Cleland CM, Leonard NR, Freeman R, Ritchie AS, McCright-Gill T, Ha 
K, & Martinez BY (2017). It’s a process: Reactions to HIV diagnosis and engagement in HIV 
care among high-risk heterosexuals. Frontiers in Public Health, 5, 100. 10.3389/fpubh.2017.00100 
[PubMed: 28540287] 

Leonard NR, Banfield A, Riedel M, Ritchie AS, Mildvan D, Arredondo G, Cleland CM, & Gwadz MV 
(2013). Description of an efficacious behavioral peer-driven intervention to reduce racial/ethnic 

He et al. Page 17

Sage Open. Author manuscript; available in PMC 2022 July 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



disparities in AIDS clinical trials. Health Education Research, 28(4), 574–590. 10.1093/her/cyt052 
[PubMed: 23669214] 

Liaw A, & Wiener M (2002). Classification and regression by randomForest. R news, 2(3), 18–22.

Mackenzie S (2011). Dissecting the social body: Social inequality through AIDS counter-narratives. 
Public Understanding of Science, 20(4), 491–505. 10.1177/0963662510392297 [PubMed: 
21936263] 

Maragh-Bass AC, Gamble T, & Tolley EE (2020). ‘Either you float or you drown:’ The role of social 
ties and stigma in lived experiences of the HIV care continuum in HPTN 065. AIDS and Behavior, 
24(9), 2532–2545. 10.1007/s10461-020-02811-7 [PubMed: 32086602] 

Metzl JM, & Hansen H (2014). Structural competency: Theorizing a new medical 
engagement with stigma and inequality. Social Science & Medicine, 103, 126–133. 10.1016/
j.socscimed.2013.06.032 [PubMed: 24507917] 

Miles DRB, Bilal U, Hutton HE, Lau B, Lesko CR, Fojo A, McCaul ME, Keruly J, Moore RD, 
& Chander G (2019). Tobacco smoking, substance use, and mental health symptoms in people 
with HIV in an urban HIV clinic. Journal of Health Care for the Poor and Underserved, 30(3), 
1083–1102. 10.1353/hpu.2019.0075 [PubMed: 31422990] 

Mimiaga MJ, Reisner SL, Grasso C, Crane HM, Safren SA, Kitahata MM, Schumacher JE, 
Mathews WC, & Mayer KH (2013). Substance use among HIV-infected patients engaged in 
primary care in the United States: Findings from the centers for AIDS research network of 
integrated clinical systems cohort. American Journal of Public Health, 103(8), 1457–1467. 
10.2105/AJPH.2012.301162 [PubMed: 23763417] 

Mugavero MJ, Amico KR, Horn T, & Thompson MA (2013). The state of engagement in HIV care 
in the United States: From cascade to continuum to control. Clinical Infectious Diseases, 57(8), 
1164–1171. [PubMed: 23797289] 

Mugavero MJ, Westfall AO, Cole SR, Geng EH, Crane HM, Kitahata MM, Mathews WC, Napravnik 
S, Eron JJ, Moore RD, Keruly JC, Mayer KH, Giordano TP, & Raper JL (2014). Beyond core 
indicators of retention in HIV care: Missed clinic visits are independently associated with all-
cause mortality. Clinical Infectious Diseases, 59(10), 1471–1479. 10.1093/cid/ciu603 [PubMed: 
25091306] 

Mutchler MG, Bogart LM, Klein DJ, Wagner GJ, Klinger IA, Tyagi K, & McDavitt B (2019). Age 
matters: Differences in correlates of self-reported HIV antiretroviral treatment adherence between 
older and younger Black men who have sex with men living with HIV. AIDS Care, 31(8), 965–
972. 10.1080/09540121.2019.1612020 [PubMed: 31072114] 

New York State Department of Health. (2015). Purpose, background & population served. Retrieved 
July 13, 2015, from https://www.health.ny.gov/diseases/aids/general/resources/adap/purpose.htm

Nicolaidis C, Timmons V, Thomas MJ, Waters AS, Wahab S, Mejia A, & Mitchell SR (2010). “You 
don’t go tell white people nothing”: African American women’s perspectives on the influence of 
violence and race on depression and depression care. American Journal of Public Health, 100(8), 
1470–1476. 10.2105/AJPH.2009.161950 [PubMed: 20558811] 

Pan Y, Liu H, Metsch LR, & Feaster DJ (2017). Factors associated with HIV testing among 
participants from substance use disorder treatment programs in the US: A machine learning 
approach. AIDS and Behavior, 21(2), 534–546. 10.1007/s10461-016-1628-y [PubMed: 27933461] 

Patel V, Burns JK, Dhingra M, Tarver L, Kohrt BA, & Lund C (2018). Income inequality and 
depression: A systematic review and meta-analysis of the association and a scoping review of 
mechanisms. World Psychiatry, 17(1), 76–89. 10.1002/wps.20492 [PubMed: 29352539] 

Prejean J, Song R, Hernandez A, Ziebell R, Green T, Walker F, Lin LS, An Q, Mermin J, Lansky A, 
& Hall HI (2011). Estimated HIV incidence in the United States, 2006–2009. PLoS One, 6(8), 
e17502. [PubMed: 21826193] 

Prins A, Ouimette P, Kimerling R, Camerond RP, Hugelshofer DS, Shaw-Hegwer J, Thrailkill A, 
Gusman FD, & Sheikh JI (2003). The primary care PTSD screen (PC–PTSD): Development and 
operating characteristics. Primary Care Psychiatry, 9(1), 9–14.

Quinn KG, Kelly JA, DiFranceisco WJ, Tarima SS, Petroll AE, Sanders C, Lawrence JSS, & 
Amirkhanian YA (2018). The health and sociocultural correlates of AIDS genocidal beliefs 

He et al. Page 18

Sage Open. Author manuscript; available in PMC 2022 July 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.health.ny.gov/diseases/aids/general/resources/adap/purpose.htm


and medical mistrust among African American MSM. AIDS and Behavior, 22(6), 1814–1825. 
10.1007/s10461-016-1657-6 [PubMed: 28013400] 

Randolph SD, Golin C, Welgus H, Lightfoot AF, Harding CJ, & Riggins LF (2020). How perceived 
structural racism and discrimination and medical mistrust in the health system influences 
participation in HIV health services for Black women living in the United States south: A 
qualitative, descriptive study. Journal of the Association of Nurses in AIDS Care, 31(5), 598–605. 
10.1097/jnc.0000000000000189

Relf MV, Pan W, Edmonds A, Ramirez C, Amarasekara S, & Adimora AA (2019). Discrimination, 
medical distrust, stigma, depressive symptoms, antiretroviral medication adherence, engagement in 
care and quality of life among women living with HIV in North Carolina: A mediated structural 
equation model. JAIDS Journal of Acquired Immune Deficiency Syndromes, 81(3), 328–335. 
10.1097/QAI.0000000000002033 [PubMed: 30893124] 

Rice WS, Crockett KB, Mugavero MJ, Raper JL, Atkins GC, & Turan B (2017). Association between 
internalized HIV-related stigma and HIV care visit adherence. JAIDS Journal of Acquired Immune 
Deficiency Syndromes, 76(5), 482–487. 10.1097/QAI.0000000000001543 [PubMed: 28885270] 

Rose A, Peters N, Shea JA, & Armstrong K (2004). Development and testing of the health 
care system distrust scale. Journal of General Internal Medicine, 19(1), 57–63. 10.1111/
j.1525-1497.2004.21146.x [PubMed: 14748861] 

Safren SA, Gershuny BS, & Hendriksen E (2003). Symptoms of posttraumatic stress and death anxiety 
in persons with HIV and medication adherence difficulties. AIDS Patient Care and STDS, 17(12), 
657–664. 10.1089/108729103771928717 [PubMed: 14746659] 

Saha S, Jacobs EA, Moore RD, & Beach MC (2010). Trust in physicians and racial disparities in HIV 
care. AIDS Patient Care and STDS, 24(7), 415–420. 10.1089/apc.2009.0288 [PubMed: 20578909] 

Scharff DP, Mathews KJ, Jackson P, Hoffsuemmer J, Martin E, & Edwards D (2010). More than 
Tuskegee: Understanding mistrust about research participation. Journal of Health Care for the Poor 
and Underserved, 21(3), 879–897. 10.1353/hpu.0.0323 [PubMed: 20693733] 

Shea JA, Micco E, Dean LT, McMurphy S, Schwartz JS, & Armstrong K (2008). Development of a 
revised health care system distrust scale. Journal of General Internal Medicine, 23(6), 727–732. 
10.1007/s11606-008-0575-3 [PubMed: 18369678] 

Sherr L, Clucas C, Harding R, Sibley E, & Catalan J (2011). HIV and depression–a 
systematic review of interventions. Psychology, Health & Medicine, 16(5), 493–527. 
10.1080/13548506.2011.579990

Shi Y, Zhao M, Chen S, Wang S, Li H, Ying J, Zhang M, Li Y, Xing Z, & Sun J (2019). Effects of 
cognitive behavioral therapy on people living with HIV and depression: a systematic review and 
meta-analysis. Psychology, Health & Medicine, 24(5), 578–594. 10.1080/13548506.2018.1549739

Sohler NL, Fitzpatrick LK, Lindsay RG, Anastos K, & Cunningham CO (2007). Does patient-provider 
racial/ethnic concordance influence ratings of trust in people with HIV infection? AIDS and 
Behavior, 11(6), 884–896. 10.1007/s10461-007-9212-0 [PubMed: 17351738] 

Sueoka K, Goulet JL, Fiellin DA, Rimland D, Butt AA, Gibert C, Rodriguez-Barradas MC, Bryant 
K, Crystal S, & Justice AC (2010). Depression symptoms and treatment among HIV infected and 
uninfected veterans. AIDS and Behavior, 14(2), 272–279. 10.1007/s10461-008-9428-7 [PubMed: 
18648927] 

Thrasher AD, Earp JA, Golin CE, & Zimmer CR (2008). Discrimination, distrust, and racial/
ethnic disparities in antiretroviral therapy adherence among a national sample of HIV-infected 
patients. JAIDS Journal of Acquired Immune Deficiency Syndromes, 49(1), 84–93. 10.1097/
QAI.0b013e3181845589 [PubMed: 18667919] 

Uthman OA, Magidson JF, Safren SA, & Nachega JB (2014). Depression and adherence to 
antiretroviral therapy in low-, middle-and high-income countries: A systematic review and meta-
analysis. Current HIV/AIDS Reports, 11(3), 291–307. 10.1007/s11904-014-0220-1 [PubMed: 
25038748] 

Washington HA (2006). Medical apartheid: The dark history of medical experimentation on Black 
Americans from colonial times to the present. Doubleday Books.

He et al. Page 19

Sage Open. Author manuscript; available in PMC 2022 July 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Whetten K, Reif S, Whetten R, & Murphy-McMillan LK (2008). Trauma, mental health, distrust, 
and stigma among HIV-positive persons: Implications for effective care. Psychosomatic Medicine, 
70(5), 531–538. 10.1097/PSY.0b013e31817749dc [PubMed: 18541904] 

WHO ASSIST Working Group. (2002). The alcohol, smoking and substance involvement screening 
test (ASSIST): Development, reliability and feasibility. Addiction, 97(9), 1183–1194. [PubMed: 
12199834] 

Williamson LD, Smith MA, & Bigman CA (2019). Does discrimination breed mistrust? Examining 
the role of mediated and non-mediated discrimination experiences in medical mistrust. Journal of 
Health Communication, 24(10), 791–799. 10.1080/10810730.2019.1669742 [PubMed: 31559916] 

Xia Q, Braunstein SL, Wiewel EW, Hadler JL, & Torian LV (2017). Persistent racial disparities in HIV 
infection in the USA: HIV prevalence matters. Journal of Racial and Ethnic Health Disparities, 
4(1), 87–93. 10.1007/s40615-015-0205-9 [PubMed: 26746424] 

Xia Q, Robbins RS, Lazar R, Torian LV, & Braunstein SL (2017). Racial and socioeconomic 
disparities in viral suppression among persons living with HIV in New York City. Annals of 
Epidemiology, 27(5), 335–341. 10.1016/j.annepidem.2017.04.005 [PubMed: 28511865] 

Zanoni BC, & Mayer KH (2014). The adolescent and young adult HIV cascade of care in the United 
States: Exaggerated health disparities. AIDS Patient Care and STDS, 28(3), 128–135. 10.1089/
apc.2013.0345 [PubMed: 24601734] 

Zhang C, McMahon J, Leblanc N, Braksmajer A, Crean HF, & Alcena-Stiner D (2020). Association 
of medical mistrust and poor communication with HIV-related health outcomes and psychosocial 
wellbeing among heterosexual men living with HIV. AIDS Patient Care and STDS, 34(1), 27–37. 
10.1089/apc.2019.0200 [PubMed: 31755736] 

He et al. Page 20

Sage Open. Author manuscript; available in PMC 2022 July 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Marginal plot of the dependence of medical trust on the interaction of age and symptoms of 

depression.
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