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Abstract

Black men who have sex with men (BMSM) show lower levels of adherence to antiretroviral 

therapy (ART) for HIV medications than other racial/ethnic groups in the U.S. Yet, little is known 

about age differences in factors that predict ART adherence among BMSM. We combined data 

from two surveys of HIV-positive BMSM, resulting in 209 participants (130 aged 18-50 years; 79 

aged 50 years or older). Multivariate linear regressions examined associations between baseline 

characteristics and adherence to HIV medications as well as interactions of baseline characteristics 

with age. The associations between trust in healthcare and doctor satisfaction ratings with higher 

adherence were stronger for older vs younger men (p < .05); the association between problem 

drinking and lower adherence was stronger among younger men (p < .05). Future research should 

examine how interventions may address these age-specific factors to improve ART adherence 

among BMSM living with HIV.
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Background

In the United States, Black Americans are disproportionately impacted by HIV. The rate of 

AIDS is three times higher among Black Americans than the rate for Hispanics/Latinos and 

ten times higher than among Whites (Centers for Disease Control and Prevention, 2017b). 

The population of people living with HIV is aging (Centers for Disease Control and 

Corresponding Author: Matt G Mutchler, Department of Sociology, California State University, Dominguez Hills, 1000 E. Victoria 
Street, Carson, CA 90747, USA; mmutchler@csudh.edu. 

HHS Public Access
Author manuscript
AIDS Care. Author manuscript; available in PMC 2020 August 01.

Published in final edited form as:
AIDS Care. 2019 August ; 31(8): 965–972. doi:10.1080/09540121.2019.1612020.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Prevention, 2017a; Crepaz, Dong, Wang, Hernandez, & Hall, 2018). In Los Angeles County 

(LAC), the setting of the present study, 20% of the ~50,000 individuals living with HIV 

identify as Black/African American, with 45% of those being over the age of 50 (Division of 

HIV and STD Programs Los Angeles County Department of Public Health, 2016). For 

people living with HIV, antiretroviral therapy (ART) has the potential to dramatically 

improve health outcomes and reduce HIV transmission (Centers for Disease Control and 

Prevention, 2016). However, Black people living with HIV are less likely to be engaged in 

HIV care, receive ART, and adhere to ART long enough to be virally suppressed compared 

to other races/ethnicities (Centers for Disease Control and Prevention, 2012; Crepaz et al., 

2018; Dailey, Johnson, & Wu, 2017; Simoni et al., 2012).

Research suggests that structural, healthcare system, interpersonal, and individual 

psychosocial factors affect HIV disparities (Kaufman, Cornish, Zimmerman, & Johnson, 

2014). Among Black Americans, structural issues leading to disparities among Black 

Americans include incarceration, poverty, homelessness, and low education levels 

(Cunningham et al., 1999; Earnshaw, Bogart, Dovidio, & Williams, 2013; Rumptz et al., 

2007; Williams & Mohammed, 2009). Healthcare system factors related to quality of and 

access to care may increase medical mistrust among Black Americans (Bogart et al., 2015, 

2016; Bogart, Wagner, Galvan, & Banks, 2010; Bogart, Wagner, Galvan, & Klein, 2010; 

Earnshaw et al., 2013). Mistrust related to HIV’s origin and treatment (HIV conspiracy 

beliefs) contributes to lower ART adherence among Black American men living with HIV 

(Bogart, Wagner, Galvan, & Banks, 2010).

One key individual-level factor associated with ART adherence is age (Barclay et al., 2007; 

Ghidei et al., 2013). A meta-analysis found that older age reduced risk for HIV treatment 

non-adherence by 27% (Ghidei et al., 2013). Among young BMSM living with HIV, higher 

HIV-related stigma/homophobia, higher community violence, marijuana/alcohol use, lower 

family acceptance/stigma, and lower perceived adherence self-efficacy are associated with 

lower ART adherence (Arnold, Rebchook, & Kegeles, 2014; Quinn, Voisin, Bouris, & 

Schneider, 2016; Voisin, Quinn, Kim, & Schneider, 2017). One study found cognitive 

functioning to be related to adherence among older individuals living with HIV (Hinkin et 

al., 2004), whereas another found that older individuals’ neuropsychological functioning 

was not associated with adherence (Johnson, Heckman, Hansen, Kochman, & Sikkema, 

2009).

Research is lacking comparing ART adherence predictors among younger to older BMSM 

living with HIV. We compared predictors of ART adherence between younger (under 50) 

and older (50 or older) BMSM living with HIV. Results may help to tailor future 

interventions to address age-related factors pertaining to ART adherence.

Data and Methods

Research Design, Sampling and Data Collection

To understand potential reasons for disparities in ART adherence by age among BMSM, we 

combined baseline data from two studies (Project Mednet, conducted August 2010-

September 2012 and Project Rise, conducted April 2013-September 2015) of BMSM living 
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with HIV in LAC, resulting in 209 participants (124 from Mednet, 85 from Rise; 130 aged 

18-50 years; 79 aged 50 years or older). Participants were eligible for these studies if they 

self-identified as Black or African American, were HIV-positive, and were at least 18 years-

old. We restricted the analysis to all male participants who reported ever having sex with 

men.

Participants were recruited via flyers and in-person contacts at clinics and AIDS service 

organizations, and through media advertisements (e.g., radio, public transit, newspaper) 

throughout LAC, California. All interviews were conducted in a confidential space at an 

AIDS service organization. Prior to data collection, participants provided written informed 

consent and signed a Health Insurance Portability and Accountability Act (HIPAA) form for 

release of medical record information. Both studies were approved by the RAND 

Corporation and California State University, Dominguez Hills IRBs. A Certificate of 

Confidentiality was obtained from the National Institutes of Health. The survey was 

administered via computer-assisted self-interviews at baseline of both studies. Participants 

received $30 as reimbursement for their time.

Measures

Socio-demographic Characteristics—We collected data on participants’ level of 

education (dichotomized as graduated high school vs. did not), income (dichotomized as less 

than $10,000 vs. greater than or equal to $10,000), incarceration history (i.e., whether or not 

they had been placed in the criminal justice system in the last three months), housing status 

(dichotomized as stable vs. not stable housing), and months since HIV diagnosis. We 

measured age by asking participants for their date of birth and deriving age from current 

date.

HIV-related Medical Mistrust/Trust—Perceived ART efficacy was measured with an 8-

item scale adapted from prior research (Siegel, Karus, & Schrimshaw, 2000) (α = .74; 

sample item: “Taking HIV medication is a good idea even if one doesn’t have symptoms”; 

response options were 1 = Strongly Disagree, 2 = Somewhat Disagree, 3 = Somewhat 

Agree, 4 = Strongly Agree). Trust in healthcare was measured using two questions from the 

HIV Cost and Services Utilization Study (London, Foote-Ardah, Fleishman, & Shapiro, 

2003) (RAND Corporation, n.d.): “How much do you trust your doctor or clinic to offer you 

high quality medical care for your HIV?” and “How much do you trust your doctor or clinic 

to put your health above all other concerns?” (with response options from 0, Completely to 

4, Not at All) (α = .91). Ratings of care (“What number would you use to rate the medical 

care you received for your HIV in the past 12 months?”) and of doctor (“What number 

would you use to rate the doctor you saw most often for your HIV in the past 12 months?”), 

from 0, Worst Possible to 10, Best Possible, were drawn from the Consumer Assessment of 

Health Plans Study, which found high reliability (α = .93 and α = .88, respectively) 

(Hargraves, Hays, & Cleary, 2003) . The average of the HIV conspiracy beliefs scale was 

calculated (α = .88; sample item: “There is a cure for AIDS, but it is being withheld from 

the poor”; response options 1, Strongly Disagree to 5, Strongly Agree) (Bogart, Wagner, 

Galvan, & Banks, 2010).
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Other Psychosocial and Interpersonal Factors—We assessed several additional 

psychosocial and interpersonal variables via validated measures that have been shown to be 

significantly associated with ART adherence: mental health and substance use, including 

depression (PHQ-9) (Kroenke, Spitzer, & Williams, 2001), problem alcohol use (Rapid 

Alcohol Screen Test) (Cherpitel, 2002), and stimulant substance use (any crack, powder 

cocaine, and/or speed/methamphetamine use in the last 30 days (Carrico, 2011; Mimiaga et 

al., 2010; Socias & Milloy, 2018; Vu, Maher, & Zablotska, 2015); adapted from the 

Addiction Severity Index) (McLellan et al., 1985). We also measured internalized stigma 

(Kalichman et al., 2009), (average score. Internalized AIDS-Related Stigma Scale; α = .88); 

and social support (average score, MOS social support survey; α = .88) (Sherbourne & 

Stewart, 1991).

Antiretroviral Medication Adherence—To measure ART adherence, participants were 

asked to estimate the percentage of prescribed HIV medication that they took in the last 

month (Simoni et al., 2006), from 0, I Took None to 100, I Took Every Dose. Participants 

were categorized as adherent if their adherence was >= 85%, based on prior research 

suggesting clinically significant effects at this level (Bangsberg, 2006; Kobin & Sheth, 2011; 

Shuter, Sarlo, Kanmaz, Rode, & Zingman, 2007).

Analytical Strategies—Descriptive statistics were computed for all variables. Fisher’s 

exact tests for dichotomous characteristics and t-tests for continuous characteristics were 

used to test for age differences within the sample, and for differences between the two data 

sources (Rise vs. Mednet). Bivariate tests were conducted to identify significant associations 

between participant characteristics and self-reported HIV treatment adherence. Multivariate 

linear regressions were constructed from characteristics that were significantly associated (p 

< .05) with adherence in bivariate analysis overall or for either age group, dropping highly 

correlated predictors (r > .50). These multivariate linear regressions were used to examine 

associations between baseline characteristics and adherence to HIV medications, as well as 

interactions of baseline characteristics with age. All analyses were performed using SAS 

v9.4. All models controlled for data source, which was not significant for any model.

Results

Descriptive Characteristics

Table 1 shows descriptive characteristics of the sample. A smaller percentage of older 

participants were of low income (p < .05) and a larger percentage reported stable housing (p 

< .01). Older participants reported a significantly longer duration of time since HIV 

diagnosis (p < .001) and greater ART adherence (p < .05). A smaller percentage of older 

participants showed depression symptoms (p < .01). In tests comparing the Rise and Mednet 

samples (not tabled), Rise participants were more likely to be low-income than Mednet 

participants (72% vs. 55%, p = .01), and gave lower care ratings to their care [mean (SD) = 

7.9 (2.3) vs. 9.0 (1.3), p < .001], and doctor [mean (SD) = 8.2 (2.4) vs. 9.0 (1.7), p = .008] 

ratings. The two samples were not significantly different (p < .05) on any of the other 

characteristics shown in Table 1, including age.
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Bivariate Tests

Table 2 presents bivariate tests for association of participant characteristics with self-

reported adherence for younger participants (under age 50), older participants (50 years-old 

and older), and overall, as well as interactions by age. Overall, low income (p < .05), 

depression (p < .001), stimulant substance use (p < .05), problem alcohol use (p < .001), and 

internalized HIV stigma (p < .001) were significantly associated with lower self-reported 

ART adherence. Moreover, higher perceived ART efficacy (p < .01), trust in healthcare (p < .

05), care ratings (p < .001), and social support (p < .05) were associated with higher self-

reported ART adherence (p < .05); a greater number of months since HIV diagnosis and 

higher ratings of doctor were marginally significant predictors of self-reported ART 

adherence (p < .10).

In terms of age differences, depression (p < .01), problem alcohol use (p < .001), and 

internalized stigma (p < .001) remained as significant predictors of lower self-reported 

adherence among the younger sample; low income, stimulant substance use, perceived ART 

efficacy, and social support marginally predicted self-reported adherence among the younger 

sample (p < .10). Within the older sample, none of the socio-demographic characteristics or 

mental health factors were significantly associated with self-reported ART adherence. 

However, all of the trust-related scales and ratings of care were significantly associated with 

self-reported ART adherence among the older participants (i.e., perceived ART efficacy, p 

< .001; trust in healthcare, p < .01; care ratings, p < .001; doctor ratings, p < .001; and HIV 

conspiracy beliefs, p < .05). Similar to the younger participants, greater social support was 

marginally associated with self-reported ART adherence (p < .10).

Evaluating Predictors of ART Adherence by Age among BMSM

Multivariate linear regressions including the full sample were used to examine associations 

between adherence to HIV medications (ART) and characteristics that were significantly 

associated (p < .05) with ART adherence in bivariate analysis overall or for either age group, 

as well as interactions of key characteristics with age (see Table 3). Rating of care was not 

included in multivariate models due to collinearity with doctor rating (r = .65). In the base 

model (which did not include interactions with age), low income (p < .01), stimulant use (p 

< .05), problem alcohol use (p < .01), and internalized HIV stigma (p < .01) predicted lower 

ART adherence; perceived ART efficacy (p < .001) predicted better ART adherence. In 

models where interactions were added one at a time to the base model, the interactions 

between age and trust in healthcare (p < .05), doctor ratings (p < .01), and problem drinking 

(p < .05) were all significant. Specifically, the associations of trust in healthcare and doctor 

ratings with higher ART adherence were significantly stronger among older men; and the 

association between problem drinking and lower ART adherence was significantly stronger 

among younger BMSM living with HIV.

Discussion

Our study is among the first to explore how self-reported ART adherence varies between 

younger and older BMSM. Since more people are living longer with HIV (Centers for 

Disease Control and Prevention, 2016), it is important that we understand how to address 
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ART adherence throughout the life course of Black Americans living with HIV. In the 

present study, low income, stimulant use, problematic alcohol use, and internalized HIV 

stigma predicted reduced ART adherence, whereas perceived ART efficacy and ratings of 

care predicted increased ART adherence. These findings confirm the importance of 

addressing these factors with BMSM in general. Consistent with prior research, low income 

remained a strong predictor of non-adherence across analyses (Cunningham et al., 1999), 

and stimulant use and problem alcohol use were predictors of non-adherence in multivariate 

models (Hinkin et al., 2004; Quinn et al., 2016; Voisin et al., 2017). Problem alcohol use 

was a significant predictor of non-adherence in all of the models, but it also interacted with 

age, producing a stronger effect among younger men.

Consistent with previous literature on people living with HIV (Barclay et al., 2007; Ghidei et 

al., 2013; Hinkin et al., 2004), younger BMSM reported lower ART adherence. Thus, non-

adherence may be one contributor to higher rates of HIV infection in this population 

(Maulsby et al., 2014). Previous literature similarly found that alcohol use was associated 

with lower ART adherence among young BMSM (Voisin et al., 2017) ages 16-29. Young 

BMSM may use alcohol to confront shame, stigma, and inhibition when exploring their 

sexual desires and identities (Mutchler, McDavitt, & Gordon, 2014). Therefore, it may be 

helpful to support younger BMSM who are living with HIV in their developmental journeys, 

as this could help them rely less on alcohol, and improve their HIV treatment outcomes.

Associations between medical mistrust and non-adherence to ART were stronger among 

older BMSM. Previous literature has also found that medical mistrust is related to ART 

adherence among Black Americans (Bogart, Wagner, Galvan, & Banks, 2010; Dale, Bogart, 

Wagner, Galvan, & Klein, 2016). Medical mistrust may also be related to stigma and 

discrimination among African Americans (Armstrong et al., 2008; Bogart & Thorburn, 

2005; Earnshaw et al., 2013) and may have a stronger influence on older BMSM, who may 

be more likely to have experienced or directly know others (e.g., family members) who 

experienced structural discrimination in healthcare, such as unequal treatment, segregation, 

or medical experimentation. Older BMSM may also recall when earlier HIV treatments such 

as AZT were promoted as effective treatments for HIV (AZT was not very effective and 

caused serious side effects), and thus be more likely to mistrust new treatments and medical 

information about HIV. Members of this generation may also recall instances of medical and 

research ethical violations such as the Tuskegee syphilis study, in which researchers 

withheld treatment for Black/African American men suffering from syphilis (Jones, 1981). 

Borrowing from political generations theory (Mannheim, 1952), older and younger BMSM 

may be comprised of distinct age groups shaped by particular social contexts in which they 

form various perspectives and beliefs such as mistrust toward medical providers. The finding 

that mistrust has less impact on younger BMSM’s adherence offers hope that the detrimental 

impact of medical mistrust may be fading with time.

There may be other explanations for the age interactions in our sample. Perhaps, providers 

interact with older patients differently than younger patients which may explain the strong 

effects of medical mistrust among older BMSM living with HIV. Another explanation may 

be found in socio-demographic and health-related differences between younger and older 

BMSM living with HIV. Younger BMSM were more likely to report low income and 
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unstable housing, and a shorter amount of time since HIV diagnosis. Thus, younger BMSM 

may have a lower level of experience with the healthcare system, due to lower access to care, 

which reduces their opportunity to interact with providers.

Our study suggests that it may be especially important to promote trust in healthcare and 

advocate for communication with providers among older BMSM living with HIV, since 

these factors were more strongly related to ART adherence for this population. Many older 

Black gay and bisexual men have lived through profound generational traumas from 

multiple sides, including not only cultural homophobia and racism, but also the grievous loss 

of loved ones throughout the AIDS crisis. HIV treatment adherence interventions designed 

for Black Americans need to build bridges and trust between clients and providers to ensure 

better healthcare and health outcomes (Mutchler et al., 2011). This should entail not only 

addressing the mistrust beliefs of BMSM living with HIV, but also intervening on how 

providers approach mistrust, helping them recognize it as a self-protective response to 

historical bias and mistreatment—albeit one that can impede patients from gaining the full 

benefits of treatment.

Limitations and Future Directions

Data were self-reported and thus, may be subject to social biases. Convenience sampling 

was used and the findings may not be generalizable to the population of BMSM living with 

HIV. Our analysis did not account for all factors (e.g., cognitive functioning) found in 

previous studies to be associated with ART adherence among older BMSM living with HIV. 

For some measures, a few items were used from larger scales in order to reduce survey 

fatigue, but these items did have high reliability in our study.

Future interventions to improve HIV treatment adherence among BMSM need to take into 

account differences in adherence by age within the population. While HIV treatment 

adherence interventions should address factors predicting adherence among BMSM living 

with HIV in general (e.g., poverty, substance use, stigma), unique factors related to ART 

adherence among younger BMSM versus older BMSM should also be considered. 

Interventions may need to be tailored to address factors such as problem drinking among 

younger BMSM and medical mistrust among older BMSM. Future research should examine 

how interventions may address these age-specific factors to improve ART adherence and 

thus, reduce critical health disparities in care and health outcomes found among people 

living with HIV.
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Table 1:

Descriptive Characteristics of the Sample

% or Mean (SD)

Characteristic Overall N=209 Under 50 N=130 50 and older N=79

Socio-Demographics:

 Low Education (less than HS grad) 15.3 17.7 11.4

 Low Income (less than 10K annual income) 61.7 68.5 50.6*

 Incarceration past 3 months 7.2 8.5 5.1

 Stable Housing
a 67.0 59.2 79.7*

 Months Since HIV Diagnosis 174 (102) 138 (88) 233 (97)***

Mental Health:

 Depression 21.6 27.9 11.4*

 Stimulant Substance Use 25.5 25.6 25.3

 Problem Alcohol Use 34.2 36.2 30.7

 Internalized HIV Stigma (1-5) 2.75 (1.16) 2.86 (1.18) 2.58 (1.11)+

Trust/Mistrust:

 Perceived ART Efficacy (1-4) 3.29 (0.51) 3.32 (0.45) 3.23 (0.60)

 Trust in Healthcare (0-4) 3.40 (0.87) 3.38 (0.90) 3.44 (0.83)

 Ratings of Care (0-10) 8.55 (1.84) 8.46 (1.92) 8.70 (1.71)

 Ratings of Doctor (0-10) 8.66 (2.02) 8.68 (1.94) 8.62 (2.16)

 Agreement with HIV Conspiracy Beliefs (1-5) 2.56 (0.87) 2.59 (0.83) 2.52 (0.94)

Social Support (1-5) 3.22 (1.13) 3.24 (1.11) 3.18 (1.16)

Self-reported Adherence in past month (%) 83.32 (22.51) 80.67 (24.20) 87.67 (18.78)*

Note: Data were missing for some characteristics, ranging from n=0 to n=7 (3%).

a.
Stable housing includes rent or own home or apartment or publicly subsidized housing.

+
p < .10

*
p < .05,

**
p < .01,

***
p < .001 for comparison of under 50 vs. 50 and older.
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Table 2:

Bivariate Predictors of Self-Reported ART Adherence Overall and by Age

Overall N=209 b (se) Under 50 N=130 b (se) 50 and older N=79 b (se)

Socio-Demographics:

 Low Education 2.47 (4.32) 4.09 (5.58) 1.66 (6.64)

 Low Income −8.15 (3.20)* −8.79 (4.69)+ −5.36 (4.18)

 Recent incarceration −4.34 (6.02) −4.30 (7.73) −3.03 (9.80)

 Stable Housing 2.85 (3.32) 0.40 (4.40) 4.22 (5.23)

 Months Since HIV Dx 0.03 (0.02)+ 0.03 (0.02) −0.01 (0.02)

Mental Health:

 Depression −12.66 (3.71)*** −12.40 (4.65)** −8.05 (6.84)

 Stimulant Use −8.80 (3.54)* −9.38 (4.85)+ −7.74 (4.80)

 Problem Alcohol Use 
b −11.59 (3.24)*** −16.71 (4.26)*** −0.99 (4.76)

 Internalized HIV Stigma −5.44 (1.30)*** −6.67 (1.72)*** −2.24 (1.93)

Trust/Mistrust:

 Perceived Art Efficacy 9.83 (2.96)** 9.05 (4.68)+ 11.89 (3.26)***

 Trust in Healthcare 
a 3.96 (1.79)* 1.80 (2.42) 7.78 (2.41)**

 Ratings of Care 
b 2.91 (0.86)*** 1.74 (1.14) 5.11 (1.18)***

 Ratings of Doctor 
c 1.36 (0.78)+ −0.41 (1.13) 3.77 (0.90)***

 HIV Conspiracy Beliefs 
b −1.39 (1.79) 1.88 (2.58) −5.17 (2.19)*

 Social Support 3.42 (1.36)* 3.60 (1.90)+ 3.54 (1.80)+

Note: Data were missing for some characteristics, ranging from n=0 to n=7 (3%). In such cases missing data were imputed with the overall mean.

All ‘bivariate’ tests controlled for data source (Rise vs. Mednet)

+
p < .10

*
p < .05,

**
p < .01,

***
p < .001 for bivariate association with adherence.

a
p < .10

b
p < .05

c
p < .01 for interaction with age, i.e., the effect of covariate on adherence differs for older vs. younger subjects.
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Table 3:

Multivariate models predicting self-reported ART adherence with interactions by age

Multivariate 
Model, main 
effects only b 
(se)

Multivariate 
Model with 
healthcare trust 
by age 
interaction b (se)

Multivariate 
Model with 
ratings of doctor 
by age interaction 
b (se)

Multivariate 
Model with 
problem drinking 
by age interaction 
b (se)

Multivariate 
Model with HIV 
conspiracy 
beliefs by age 
interaction b (se)

Socio-Demographics:

 Age 50+ 4.50 (3.01) −21.90 (12.30)+ −34.20 (12.45)** −0.63 (3.68) 16.34 (9.04)+

 Low Income −8.19 (3.00)** −7.81 (2.97)** −7.84 (2.93)** −8.29 (2.96)** −8.28 (2.99)**

Mental Health:

 Depression −3.16 (3.81) −3.17 (3.78) −3.11 (3.73) −3.40 (3.77) −3.24 (3.81)

 Stimulant Use −8.18 (3.36)* −8.49 (3.33)* −8.42 (3.28)* −7.48 (3.33)* −7.56 (3.38)*

 Problem Alcohol Use −8.39 (3.11)** −8.96 (3.09)** −9.43 (3.06)** −13.64 (3.79)*** −7.88 (3.13)*

 Internalized HIV Stigma −3.78 (1.34)** −3.86 (1.32)** −3.48 (1.31)** −3.96 (1.32)** −3.91 (1.34)**

Trust/Mistrust:

 Perceived Art Efficacy 9.97 (2.91)*** 9.65 (2.89)*** 9.98 (2.85)*** 9.68 (2.88)*** 10.06 (2.91)***

 Trust in Healthcare 1.59 (2.17) −0.59 (2.37) 1.92 (2.13) 1.35 (2.15) 1.31 (2.18)

 Ratings of Doctor −0.02 (0.94) −0.31 (0.94) −1.94 (1.10)+ −0.20 (0.93) −0.15 (0.94)

 HIV Conspiracy beliefs 1.80 (1.72) 2.55 (1.74) 2.88 (1.72) 1.18 (1.72) 3.79 (2.24)+

 Social Support 0.50 (1.37) 0.77 (1.36) 0.51 (1.34) 0.62 (1.36) 0.46 (1.37)

Interactions:

 Trust in Healthcare by Age 7.73 (3.49)*

 Ratings of Doctor by Age 4.49 (1.40)**

 Problem Drinking by Age 15.20 (6.40)*

 HIV Conspiracy beliefs by 
Age −4.65 (3.35)

Note: Data were missing for some characteristics, ranging from n=0 to n=7 (3%). In such cases missing data were imputed with the overall mean. 
All models controlled for data source (Rise vs. Mednet), which was not significant for any model.

+
p < .10,

*
p <. 05,

**
p < .01,

***
p < .001.
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