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Abstract The disparity in viral suppression rates between

Latino and non-Latino White patients in HIV care appears

to be narrowing, but it is unclear if depression and sub-

stance use perpetuate this disparity. We analyzed electronic

medical records from the CFAR network of integrated

clinical systems cohort. First observations/enrollment data

collected between 2007 and 2013 were analyzed, which

included survey (race/ethnicity, depression, substance use,

adherence) and clinical data (viral suppression). We esti-

mated indirect effects with a regression-based bootstrap-

ping method. In 3129 observations, Latinos and non-Latino

Whites did not differ in depression or alcohol use (ORs

1.11, 0.99, ns), but did in drug use (OR 1.13, p\ .001). For

all patients, depression and substance use were indirectly

associated with small increases (ORs 1.02–1.66) in the

odds for a detectable viral load, via worse adherence. We

conclude that variables not captured in EMR systems (e.g.,

health literacy, structural factors) may better explain viral

suppression disparities that persist.
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Introduction

In the U.S., viral suppression rates have steadily improved

from 2000 to the present (Althoff et al., 2012; CDC, 2017).

However, viral suppression rates have historically always

been lower among HIV + Latinos when compared to

HIV + non-Latino Whites; even after narrowing in recent

years. For example, in 2014, less than half (48.1%) of

Latinos achieved durable viral suppression (i.e., three

previous viral load tests were all undetectable), compared

to 56.4% of non-Latino Whites (Crepaz et al., 2017).

Two predictors of viral non-suppression are mental

health and substance use problems, which remain highly

prevalent among people living with HIV (PLWH).

Approximately 33% of all PLWH report a depressive dis-

order,[ 25% report use of illicit drugs, and[ 12–33%

report problematic drinking (Bing et al., 2001; Hessol

et al., 2007).

Depression and substance use affect adherence by dis-

rupting motivation, problem-solving ability, memory, or

through toxicity beliefs (i.e., cannot mix substance use with

ART), which then lead to higher viral load and a faster

mortality (Baum, et al., 2009; Baum et al., 2010; Ironson

et al., 2017; Leserman, 2008; Gonzalez et al., 2011). What

needs further clarification is whether disparities in viral

suppression among Latinos can be explained through

greater depressive symptoms or substance use. This is

especially concerning given evidence that mild depressive

symptoms may differentially impact adherence for Latinos

compared to non-Latino Whites (Sauceda et al., 2016).
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In depression-adherence research, it is also required to

use precise analyses of depression data. In most HIV-re-

lated studies, somatic depressive symptoms (i.e., fatigue,

sleep or appetite problems) collected through self-report

rating scales are not disentangled from HIV symptoms,

side effects, pain-related conditions, or other comorbidities

(Saberi et al., 2013; Kalichman et al., 2000; Merlin et al.,

2012). Most estimates of the depression-adherence rela-

tionship, including those in three separate meta-analyses,

do not specifically state if somatic symptoms have been

differentiated from cognitive–affective symptoms (Gonza-

lez et al., 2011; Langebeek et al., 2014; Uthman et al.,

2014). Global measures of depression can indicate general

psychological distress, but more precise approaches would

only include non-somatic (cognitive–affective) symptoms

(Wagner et al., 2011) when rigorous clinical assessments of

depression are not feasible (such as in large cohort studies).

In this brief report, we investigated non-somatic

depression, substance use, and HIV treatment outcomes

data from Latino and non-Latino White patients in the

CNICS Cohort study (Center for AIDS Research Network

of Integrated Clinical Systems). The CNICS cohort com-

prises of a nationwide network of university-affiliated HIV

care clinics (Kitahata et al., 2008). We analyzed clinical

and self-report data from patients at entry into the cohort

with the objective to test if Latinos, compared to non-

Latino Whites, reported greater non-somatic (cognitive–

affective) depression and substance use scores, and if these

scores were associated with viral suppression via medica-

tion non-adherence (Fig. 1).

Method

Sample and procedure

CNICS electronic medical records (EMRs) comprise cen-

tralized patient survey and clinic data from seven aca-

demic-affiliated HIV clinics across the West and East

Coasts, Midwest and Southern U.S. (Kitahata et al., 2008).

Survey data are patient responses to standardized measures

that are integrated into EMRs with clinical data (e.g., viral

load; VL). Data are collected at HIV care appointments on

tablets/computers. We used a cross-sectional design and

analyzed the first patient observations in the cohort that

occurred anytime between 2007 and 2013 as a snapshot of

whether Latinos (vs. non-Latino Whites) reported greater

depression and substance use.

Recruitment

Patients enter CNICS at an HIV appointment through a

standard informed consent process (Details in Kitahata

et al., 2008). Inclusion criteria are: (1) be HIV + and at

least 18 years old, (2) speak English or Spanish, and (3)

had at least two appointments within 12 months at a

CNICS site.

Measures

Depression and substance use are measured with the

Patient Health Questionnaire, the Alcohol, Smoking and

Substance Involvement Screening Test, and the abbrevi-

Cognitive/affective 
depressive 

symptoms (X1)

Risky vs. non-risky 
consumption of 

alcohol (X2)

Current vs. no illicit
 drug use (X3) 

Latino/as vs. 
White patients

Past 30-day
adherence - ability 

ratings (M1)

Past 30-day
adherence - percent 
of doses taken (M2)

Viral 
Suppression 

(Y)

Covariates

a path estimates b path estimates

Fig. 1 Visual of two adherence measures as indirect effects for the relationship between depression, alcohol use, and drug use, and outcome of

viral suppression. Indirect effects are ORs calculated as a * b path estimates bootstrapped in 20,000 re-samples
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ated Alcohol Use Disorders Identification Test (Kroenke

et al., 2001; Saunders et al., 1993; WHO, 2002). Substance

use EMR scores follow published cutoff scores (Cohort

survey details are published elsewhere; Kitahata et al.,

2008). We removed somatic symptom items from the

PHQ-9 as they may confound disease/side-effect symptoms

(e.g., feeling tired; Kalichman et al., 2000). This resulted in

five items corresponding to cognitive or affective symp-

toms. The internal consistency estimate was equal to .80.,

with all items rated on a 4-point scale from 0 (not at all) to

3 (nearly every day). Past 3-month illicit drug use scores

(cocaine, opiates, amphetamines) are coded in the EMR as

1 (current use) or 0 (never or past use), and at-risk alcohol

use scores are coded in the EMR as 1 (risky) or 0 (non-risky

drinking).

Adherence and viral load

Past 30-day ART adherence was assessed with two vali-

dated single-item measures (Kitahata et al., 2008; Simoni

et al., 2006). Adherence ability (‘‘how was your ability to

take [ART]’’) is scored from 1 (very poor) to 6 (excellent),

while percent adherence is scored from 0 to 100% con-

tinuously (Lu et al., 2008). A priori, we converted VAS

scores as continuous percentages into an ordinal scale in

order to use the full set of information. We distributed VAS

scores across seven levels (0 = 0–40%, 1 = 41–50%,

2 = 51–60%, 3 = 61–70%, 4 = 71–80%, 5 = 81–90%,

6 = 91–100%) because the VAS data were heavily skewed

and concentrated in three areas (i.e.,\ 40%,[ 81–90%,

and[ 90%). VL thresholds varied by site, but in this

study,[ 400 copies/ml were coded as 1 (detectable/not

suppressed); otherwise, VL was coded as 0 (unde-

tectable/suppressed). Covariates available from EMRs

were: (1) race/ethnicity (1 = Latino, 0 = non-Latino

White), (2) sex at birth (1 = male, 0 = female) and (3) age.

Analysis

Using Mplus, we tested for indirect effects with 20,000

bootstrap samples with full information maximum likeli-

hood to incorporate cases with incomplete data. Figure 1 is

a visualization of the test for differences between Latinos

and non-Latino Whites on the depression (X1), drug use

(X2), and alcohol use (X3) variables. The indirect effects

for X1–X3 variables on viral suppression (Y) were mod-

eled through the two adherence variables (M1, M2). Theta

parametrization was used to estimate the VAS (M1) as an

ordinal variable. Beta weights were converted to odds

ratios for non-continuous variables, and confidence inter-

vals are shown for indirect effects (X1–X3 on Y via M1–

M2); if the 95% confidence interval excludes zero, the

effect is statistically significant at p\ .05.

Results

Sample

There were 3129 patient observations available (21.4%

Latino, 78.6% non-Latino White; 5.8% female). Approxi-

mately 63.9% of Latinos were virally suppressed, 26%

reported at-risk alcohol use, and 34.2% were current drug

users. Average cognitive–affective scores were 3.24

(SD= 3.63). For non-Latino Whites, 64.6% were virally

suppressed, 27.2% reported at-risk alcohol use, and 26.6%

were current drug users. Depression scores were similar to

Latino scores (cognitive–affective score mean = 3.27,

SD= 3.8).

On the 6-point adherence ability scale, 21.3% of Latinos

reported very good adherence ability (score of 5), com-

pared to 21.5% of non-Latino Whites, whereas 56.8% of

Latinos reported excellent adherence ability (score of 6),

compared to 66.3% of non-Latino Whites. On the VAS,

33.5% of Latinos reported less than 40% adherence,

compared to 27.7% of non-Latino Whites. On the other end

of the scale, 55.24% of Latinos reported[ 91% adherence,

compared to 63.5% of non-Latino Whites.

Race/ethnicity and direct effects

In 3129 observations, odds for greater cognitive–affective

depression or at-risk alcohol use were not different

between Latino and non-Latino White patients (ORs 1.11,

0.99, ps = .54, .65, respectively). Latinos had higher odds

for current drug use (OR 1.13, p\ .001). Cognitive–af-

fective depression, drug use, and alcohol use (X1–X3) were

negatively associated with lower percent adherence (bs =

- 1.91, - .09, - .18, ps\ .05), but only depression and

drug use (X1, X2) were associated with adherence ability

(bs = - 1.12, - .07, ps\ .001). There were no direct

effects of depression or substance use on viral suppression.

A 1-unit increase in the percent adherence categories

(M2) was associated with a 24% decrease in the odds for a

detectable VL (OR .76, p\ .001). Age was negatively

associated with VL (OR .97, p\ .001), but not being

female.

Indirect effects

Cognitive–affective depression (X1) was associated with a

small (2%) increase in the odds for a detectable VL

(Y) through worse ART percent adherence (M2) (Indirect

OR 1.02, 95% CI 1.01–1.03). At-risk alcohol use (X3) was

also associated with a 5% increase in the odds for a

detectable VL (Y) through worse ART percent adherence

(M2) (Indirect OR 1.05; 95% CI 1.02–1.08). Current drug
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use (X2) was associated with a 66% increase in the odds

for a detectable VL (Y) through worse percent adherence

(M2) (Indirect OR 1.66, 95% CI 1.41–1.96). ART adher-

ence ability (M1) did not demonstrate any indirect effect.

Discussion

Aggregated nationwide HIV care cohort data did not reveal

that Latinos reported greater cognitive–affective depres-

sion or at-risk alcohol use, when compared to non-Latino

Whites. Latino patients were more likely to report current

use of cocaine, opiates, or amphetamines, but the observed

prevalence (26.6%) was within the range found in other

multisite studies of drug use among PLWH or at-risk for

HIV (Bing et al., 2001; Hessol et al., 2007; Zaller et al.,

2017). In summary, problems of depression and alcohol use

are found in similar percentages of Latinos and non-Latino

Whites, but illicit drug use may be higher for Latinos in

this clinic setting.

With a total of 3129 patient observations, cognitive–

affective depressive symptoms, at-risk alcohol and current

illicit drug use were negatively associated with viral sup-

pression through adherence for all patients. While these

relationships are not surprising, the indirect effect of

depressive symptoms is more precise given the specificity

associated with endorsing cognitive–affective symptoms

only; an effect reported in previous studies using these

symptom scores (Wagner et al., 2011; Sauceda et al.,

2016).

However, somatic depressive symptoms have shown to

be predictive of non-adherence and poorer health outcomes

in other chronic diseases (de Jonge et al., 2006; Gonzalez

et al., 2016). But in these cases, inferences for differential

effects of somatic versus cognitive–affective symptoms

were based on the strength of rigorous clinical assessments

or in the well-controlled context of a clinical trial. In

studies where it is not feasible to conduct repeated clinical

assessments (e.g., cohort designs), we suggest optimizing

the specificity (true positive rate) of self-report depression

scales by only including cognitive–affective items, given

that somatic items (e.g., feeling tired, appetite problems)

are difficult to differentiate from other physical disease

states.

Overall, we conclude that viral suppression outcomes

among Latinos may be better explained by information not

captured in traditional EMR systems (e.g., health literacy,

competing needs, lack of adequate health insurance, and

language barriers; Gonzalez et al., 2009). As noted in one

review, the diversity of Latinos and their risk factors for

sub-optimal HIV outcomes are understudied and not rou-

tinely captured in clinical systems (e.g., place of birth,

reason for migration, cross-border travel, documentation

status; Sheehan et al., 2015; Sauceda et al., 2018). Thus,

clinical systems may be limited in the ability to understand

the socio-cultural factors that explain HIV outcomes. For

example, we speculate that Latinos in CNICS may be more

acculturated than Latinos not retained in HIV care, or

Latinos who do not live in major metropolitan areas where

research clinics such as CNICS are located.

Implications

Problems of mental health and substance use have been and

continue to be associated with worse HIV treatment out-

comes and faster mortality (Ironson et al., 2017; Page-

Shafer et al. 1996; Sauceda et al., 2017). With this

knowledge and the ‘‘Treatment as Prevention Strategy’’—

national goal to retain PLWH in HIV care and ensure viral

suppression- it is clear that new thinking is needed to

address the mental health challenges that persist (Nachega

et al., 2014).

In settings like CNICS clinics, with resources and an

EMR network infrastructure, one solution is to implement

and monitor the benefits of brief and highly-efficacious

treatment interventions for problems of adherence,

depression, and substance use (Altice et al., 2010; Chaiy-

achati et al., 2014; Safren et al., 2016). These interventions

have been tailored for many different groups of PLWH,

such as injection drug using PLWH and Latinos (Safren

et al., 2012; Simoni et al., 2013), and are the major con-

tributions of social and behavioral scientists working in the

HIV field. Given that we have the tools to address mental

health and substance use problems, dissemination and

implementation science research may be one promising

mechanism to understand why these interventions have yet

to be fully adopted, and how we can prepare them for

implementation in settings such as CNICS.

Limitations

The self-report data and cross-sectional design are indeed

limited when testing indirect effects. To overcome this, we

aggregated and classified all data as first observations to

maximize the sample size available for analysis, but survey

administrations and VL draws also did not always occur on

the same appointment date. Thus, we emphasize findings as

global associations of aggregated data (i.e., snapshot of

effects). Participants were also regularly seen in HIV care

and different from persons completely out of care. Lastly,

each site is an NIH-sponsored CFAR, but their site char-

acteristics could not be controlled for or differentiated with

EMR data (e.g., could not confirm from all sites which

surveys were completed in Spanish).
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Conclusion

In conclusion, Latinos and non-Latino White patients in

HIV care commonly report problems of mental health and

substance use, yet there is a substantial literature on

treatment interventions to address these problems. Pro-

viding greater access to treatment interventions through

HIV care settings and large research networks may be a

new way to optimize the ‘‘Treatment as Prevention’’

strategy moving forward.
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