AIDS and Behavior (2019) 23:3452-3459
https://doi.org/10.1007/510461-019-02613-6

ORIGINAL PAPER q

Check for
updates

Depression Prevalence, Antidepressant Treatment Status,
and Association with Sustained HIV Viral Suppression Among Adults
Living with HIV in Care in the United States, 2009-2014

Runa H. Gokhale'2® . John Weiser' - Patrick S. Sullivan® - Qingwei Luo* - Fengjue Shu® - Heather Bradley’

Published online: 31 July 2019
©This is a U.S. Government work and not under copyright protection in the US; foreign copyright protection may apply 2019

Abstract

Previous research indicates a high burden of depression among adults living with HIV and an association between depression
and poor HIV clinical outcomes. National estimates of diagnosed depression, depression treatment status, and association
with HIV clinical outcomes are lacking. We used 2009-2014 data from the Medical Monitoring Project to estimate diag-
nosed depression, antidepressant treatment status, and associations with sustained viral suppression (all viral loads in past
year < 200 copies/mL). Data were obtained through interview and medical record abstraction and were weighted to account
for unequal selection probabilities and non-response. Of adults receiving HIV medical care in the U.S. and prescribed ART,
27% (95% confidence interval [CI] 25-29%) had diagnosed depression during the surveillance period; the majority (65%)
were prescribed antidepressants. The percentage with sustained viral suppression was highest among those without depres-
sion (72%, C1 71-73%) and lowest among those with untreated depression (66%, CI 64—69%). Compared to those without
depression, those with a depression diagnosis were less likely to achieve sustained viral suppression (aPR 0.95, C1 0.93-0.97);
this association held for persons with treated depression compared to no depression (aPR 0.96, CI 0.94-0.99) and untreated
depression compared to no depression (aPR 0.92, CI 0.89-0.96). The burden of depression among adults living with HIV
in care is high. While in our study depression was only minimally associated with a lower prevalence of sustained viral sup-
pression, diagnosing and treating depression in persons living with HIV remains crucial in order to improve mental health
and avoid other poor health outcomes.
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Introduction

Globally, nearly 37 million people were living with human
immunodeficiency virus (HIV) at the end of 2017 [1], and
HIV infection was the fourth leading infectious cause of
disability adjusted life-years (DALYs) [2]. With increasing
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availability of affordable antiretroviral therapy (ART) since
the early 2000s, considerable progress has been made in the
diagnosis and treatment of persons living with HIV/AIDS
(PLWH). In 2017 21.7 million PLWH were accessing ART
worldwide [3]. ART has considerably reduced morbidity
and mortality due to HIV/AIDS [4, 5] and in high-income
countries, PLWH with early access to ART have achieved
near-normal life expectancy [6]. With these advances, the
approach to HIV care in many settings has shifted from a
primary focus on the infectious complications of immunode-
ficiency to chronic disease management and the prevention
of illness, death and transmission among individuals taking
ART [4, 7]. One important component of chronic disease
management for PLWH is the diagnosis and treatment of
depression.

Depression has a significant impact on PLWH. One in
four persons living with HIV has symptoms of depres-
sion [8]. The relationship between HIV and depression is
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complex. Depression is both a risk factor for HIV trans-
mission [9], and a consequence of HIV infection [10]. The
onset of depression in PLWH is multifactorial and includes
neurobiological changes, HIV-related stigma, life stressors,
substance use and functional health status [11, 12]. Once
present, depression significantly affects health and wellbeing
and is associated with poor behavioral and psychosocial out-
comes such as social isolation, decreased work performance,
anxiety, substance use disorder, and suicide [13-15], as well
as with poor outcomes for medical comorbidities such as
diabetes, cardiovascular disease and cancer [16—19].

In addition to poor psychosocial and general health out-
comes, depression has also been linked with poor HIV-
related health outcomes. Previous studies have suggested
that persons dually diagnosed with HIV and depression are
less likely to adhere to ART regimens and more likely to
have detectable HIV viral loads than those without depres-
sion [20, 21], and have shown antidepressant pharmacother-
apy to increase the probability of ART adherence [22] and
HIV viral suppression [23]. Many of these studies, however,
were conducted more than 10 years ago and with relatively
small sample sizes. There are no national estimates on the
association of antidepressant pharmacotherapy with HIV
clinical outcomes. In this study we assessed the prevalence
of diagnosed depression and accompanying pharmacother-
apy treatment status in individuals in HIV clinical care in the
United States who were prescribed ART to explore whether
treated and untreated depression are differently associated
with sustained HIV viral suppression.

Methods

Medical Monitoring Project design, Sampling,
and Data Collection

The Medical Monitoring Project (MMP) is an HIV surveil-
lance system designed to produce nationally representative
estimates of behavioral and clinical characteristics of adults
living with HIV in the United States. MMP is a complex-
sample, annual cross-sectional survey. For the 2009-2014
data collection cycles, MMP described adults receiving HIV
clinical care. US states and territories were sampled first,
followed by facilities providing HIV care within sampled
jurisdictions, and then by adults living with HIV (persons
aged 18 years and older) who had at least one medical care
visit during January—April of each cycle at participating
facilities. Data were collected through face-to-face or tel-
ephone interviews and medical record abstractions. Medical
records were abstracted for the 1 year preceding interview
date for the 2009-2012 cycles and for the 2 years preced-
ing interview date for the 2013 and 2014 cycles (hereafter
referred to as the “surveillance period”). All sampled states

and territories participated in MMP: California (including
the separately funded jurisdictions of Los Angeles County
and San Francisco), Delaware, Florida, Georgia, Illinois
(including Chicago), Indiana, Michigan, Mississippi, New
Jersey, New York (including New York City), North Caro-
lina, Oregon, Pennsylvania (including Philadelphia), Puerto
Rico, Texas (including Houston), Virginia, and Washington.
During the six MMP cycles included in analyses, the eligi-
bility-adjusted facility response rate ranged from 76-86%
and eligibility-adjusted individual patient response rate
ranged from 49-56% [24-28]. Per MMP procedure, data
were weighted on the basis of known probabilities of selec-
tion at state or territory, facility, and patient levels, as well
as to adjust for nonresponse by using predictors of patient-
level response, including facility size, race/ethnicity, time
since HIV diagnosis, and age group, to produce nationally
representative estimates.

Ethics Statement

MMP, as a public health surveillance activity, was deter-
mined to be non-research in accordance with the federal
human subjects protection regulations at 45 Code of Federal
Regulations 46.101c and 46.102d and CDC’s Guidelines for
Defining Public Health Research and Public Health Non-
Research [29]. Participating states or territories and facilities
obtained local Institutional Review Board (IRB) approval to
conduct MMP, if required locally.

Variables Used in the Analysis

“Any depression” was defined as documentation of depres-
sion on either outpatient or inpatient medical record abstrac-
tion from the patient’s main source of outpatient HIV clinical
care. Those diagnosed with depression were further catego-
rized as having either “treated depression” or “untreated
depression” based on the presence or absence of a prescrip-
tion for an antidepressant in outpatient or inpatient medical
records. Non-pharmacotherapy depression treatment modali-
ties such as psychotherapy were not captured. Sustained viral
suppression was defined as all HIV RNA levels undetectable
or less than 200 copies per milliliter during the 12 months
preceding interview date.

Analytic Methods

We estimated weighted percentages and associated 95%
confidence intervals (CI) for having any depression, treated
depression and untreated depression. We then restricted
our study population to those prescribed ART and used the
Rao-Scott Chi square test, a design-adjusted version of the
Pearson Chi square test used for survey data analysis, to
test associations of behavioral and clinical characteristics

@ Springer



3454

AIDS and Behavior (2019) 23:3452-3459

with any depression and untreated depression. We estimated
weighted percentages for sustained viral suppression strati-
fied by depression status and used multivariable logistic
regression and adjusted marginal predictions to estimate
adjusted prevalence ratios (aPR) of sustained HIV viral sup-
pression conditional on depression status. We constructed
three models: (1) estimating the prevalence ratio of sustained
viral suppression for those with any versus no depression,
(2) estimating the prevalence ratio of sustained viral sup-
pression for those with untreated depression or treated
depression separately versus no depression, and (3) estimat-
ing the prevalence ratio of sustained viral suppression for
those with treated versus untreated depression. Each model
was adjusted for gender [30, 31], race [31, 32], homeless-
ness [33, 34], health insurance status [35, 36], drug use [15,
37], and time since HIV diagnosis [38, 39]. In all multivari-
able analyses we included variables as potential confounders
that were a priori and statistically determined to be signifi-
cantly associated with any depression and sustained viral
suppression (p <0.05). To assess potential bias introduced
by the change in the surveillance period (12 vs. 24 months)
between the 2012 and 2013 MMP cycles, we performed a
sensitivity analysis, separately estimating the prevalence of
depression and its association with sustained viral suppres-
sion using 2009-2012 and 2013-2014 data. All analyses
were performed using procedures for survey data analysis in
SAS/STAT 9.3 (SAS Institute, Cary, NC) and SUDAAN 11
(RTI International, Research Triangle Park, NC).

Results
Depression Prevalence

Overall, an estimated 27% (95% CI 25-29%) of U.S. adults
receiving care for HIV infection during 2009 to 2014 had
diagnosed depression during the surveillance period; 10%
(CI 9-10%) had depression and were not prescribed anti-
depressants and 17% (CI 16-19%) had depression and
were prescribed antidepressants. Ninety-two percent were
prescribed ART and comprised our analytic sample for
the remainder of analyses; among this sample 27% (CI
25%-27%) had diagnosed depression and 9% (CI 9%—10%)
were not prescribed antidepressants (data not shown). In
unadjusted analyses, depression diagnosis was associated
with sex (p <0.01), sexual orientation (p <0.01), race/eth-
nicity (p <0.01), and having insurance coverage (p <0.01)
(Table 1). Respondents whose household incomes were
at or below the federal poverty level had a higher preva-
lence of depression compared with those living above the
poverty level (p <0.01), as did those who were homeless
in the past 12 months compared with those who were not
(»<0.01), and those whose HIV infection was diagnosed
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at least 10 years ago compared with those who were diag-
nosed with HIV fewer than 10 years ago (p <0.01). Simi-
larly, untreated versus no depression was associated with sex
(»<0.01), sexual orientation, (p <0.01), income at or below
the poverty level (p <0.01), recent homelessness (p <0.01),
having insurance coverage (p =0.01), and a longer duration
since HIV diagnosis (p =0.04).

Depression and Sustained HIV Viral Suppression

In unadjusted analyses, the percentage of persons with sus-
tained viral suppression was highest among those without
depression (72%, CI 71-73%) and lowest among those
with untreated depression (66%, CI 64-69%) (Table 2).
When comparing those with a depression diagnosis to
those without, after controlling for gender, race, homeless-
ness, health insurance status, drug use, and time since HIV
diagnosis, those with a diagnosis of depression were less
likely to achieve sustained viral suppression (aPR 0.95,
CI 0.93-0.97). When comparing those with either treated
or untreated depression to those without depression, after
adjusting for the same characteristics, those with treated
and untreated depression were less likely to achieve sus-
tained HIV viral suppression (aPRs 0.96 [0.94-0.99]; 0.92
[0.89-0.96], respectively). In adjusted multivariable analyses
there was no difference in the prevalence of sustained viral
suppression among those with treated compared to untreated
depression (aPR 1.04 [1.00-1.08]) (data not shown). Sensi-
tivity analyses (data not shown) demonstrated no significant
impact of the change in surveillance period on the observed
associations.

Discussion

Our study indicates that approximately one-quarter of adults
living with HIV in care are also experiencing depression,
and the majority have been prescribed antidepressants. In
addition, among adults living with HIV in care and pre-
scribed ART, depression and antidepressant treatment status
were only minimally associated with differences in sustained
viral suppression.

These are the first nationally representative estimates of
diagnosed depression and antidepressant treatment status
among adults living with HIV in care in the U.S. Previous
national depression burden estimates have relied upon self-
reported symptoms of depression, yet still indicate a depres-
sion prevalence similar to the 25% in this population [8].
This 25% is significantly higher than the burden of depres-
sion in the general population; Do and colleagues found a
prevalence of current depression that was 3 times as high
among adults in HIV care as within the general population of
U.S. adults [8]. The reasons for this are likely multifactorial
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Table 1 Characteristics of adults living with HIV in care and prescribed ART diagnosed with depression in the United States: Medical Monitor-
ing Project, 2009-2014 (n=26,150)

Characteristic Any depression (n=26,150)  p value Untreated depression p value
weighted % (95% CI) (n=26,150) weighted % (95%
CI)
Total 27 (25-29) 9 (9-10)
Age in years 0.0629 0.3903
18-29 24 (22-27) 10 (8-12)
30-39 26 (24-28) 10 (9-11)
40-49 28 (25-28) 9 (8-10)
>50 27 (26-29) 9 (8-10)
Gender <0.0001 0.0059
Male 26 (24-28) 9 (8-10)
Female 30 (28-33) 11 (9-12)
Transgender® 27 (22-33) 10 (7-13)
Sexual orientation 0.0012 0.0074
Homosexual 28 (26-30) 9 (8-10)
Heterosexual 25 (23-27) 10 (9-11)
Bisexual 28 (25-31) 11 (9-12)
Other 28 (20-36) 11 (7-16)
Race <0.0001 0.6783
White, non-Hispanic 33 (30-36) 10 (9-11)
Black, non-Hispanic 23 (21-24) 9 (8-10)
Hispanic® 25 (22-28) 9 (8-10)
Other 32 (29-35) 10 (8-12)
Highest level of education 0.8172 0.0475
<High school 27 (25-30) 10 (9-11)
High school diploma or equivalent 27 (25-29) 10 (9-11)
> High school 27 (25-29) 9 (8-10)
Level of poverty® 0.0008 0.0002
Above poverty level 26 (24-28) 9(8-9)
At or below poverty level 29 (27-31) 11 (10-12)
Homelessness <0.0001 0.0001
No, not homeless 26 (25-28) 9 (9-10)
Yes, was homeless? 36 (33-39) 12 (11-14)
Health insurance coverage during the last 12 months <0.0001 0.0117
Uninsured 22 (20-23) 8 (7-9)
Yes 28 (26-30) 10 (9-10)
Uninsured (Ryan White only) 23 (21-26) 8 (6-9)
Any drug use in the previous 12 months <0.0001 <0.0001
No 25 (23-27) 9 (8-10)
Yes 33 (30-35) 11 (10-12)
Duration of HIV <0.0001 0.0394
<10 years 24 (23-26) 9 (8-10)
> 10 years 29 (27-31) 10 (9-11)
ART adherence (100% dose adherence in the previous 3 days) <0.0001 0.0008
No 32 (29-35) 11 (10-13)
Yes 26 (25-28) 9 (8-10)

“Patients were classified as transgender if sex at birth and gender reported by the patient were different, or if the patient chose transgender in
response to the question about self-identified gender

"Hispanics or Latinos might be of any race. Patients are classified in only 1 race/ethnicity category

“Poverty guidelines as defined by the Department of Health and Human Services (HHS); the 2013 guidelines were used for patients interviewed
in 2014 and the 2014 guidelines were used for patients interviewed in 2015. More information regarding the HHS poverty guidelines can be
found at http://aspe.hhs.gov/frequently-asked-questions-related-poverty-guidelines-and-poverty

dLiving on the street, in a shelter, in a single-room—occupancy hotel, or in a car
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Table 2 Prevalence of sustained
HIV viral suppression and
unadjusted and adjusted
associations between a

sion

Weighted prevalence of
sustained viral suppres-

Sustained viral suppression PR (95% CI)

diagnosis of depression and % (95% CI) Unadjusted p value  Adjusted® p value
sustained viral suppression
among adults living with HIV Model 1 .
in care in the United States: No depression 72 (711-73) 1.00 1.00
Medical Monitoring Project, Any depression 69 (67-70) 0.96 (0.93-0.98) <0.0001 0.95(0.93-0.97) <0.0001
2009-2014 (n=26,150) Model 2

No depression 72 (71-73) 1.00 1.00

Treated depression 70 (68-72)
Untreated depression 66 (64—69)

0.97 (0.95-1.00) 0.0220
0.92 (0.89-0.96) <0.0001

0.96 (0.94-0.99) 0.0018
0.93 (0.89-0.96) <0.0001

Analyses limited to those who received an ART prescription

#Adjusted for potential confounders (gender, race, homelessness, health insurance status, drug use, time

since HIV diagnosis)

and include HIV-related stigma, life stressors, substance use
and functional health status [11]. A national estimate of the
burden of depression among US adults living with HIV in
care, including antidepressant treatment status, is crucial in
informing clinician efforts to screen and treat depression in
their adult patients living with HIV.

Among PLWH, depression has previously been associ-
ated with decreased rates of ART prescription, decreased
ART adherence, decreased CD4 counts, increased viral
loads, and increased incidence of comorbid illness [20, 21,
40-43], and is in fact recognized in the 2014 recommenda-
tions for HIV prevention with adults and adolescents living
with HIV as a factor that could decrease ART adherence
[44]. Our study found that individuals dually diagnosed
with HIV and depression and treated with ART are only
minimally less likely to achieve sustained viral suppression.
This is encouraging with regards to HIV clinical outcomes,
suggesting that for many, depression may not be a substantial
barrier to ART adherence, but somewhat contradicts previ-
ously published reports. This finding may reflect changes
over time in HIV pharmacotherapy, including development
of single-tablet ART regimens, decreased pill burden, and
increased tolerability [45—47], with simpler ART regimens
facilitating improved ART adherence in persons dually diag-
nosed with HIV and depression.

The psychosocial and physical tolls of depression are
enormous. Individuals with depression are more likely to
experience social isolation, decreased work performance,
anxiety, and substance use disorder, and are more likely
to attempt suicide [13—15]. They are also more likely to
develop cardiovascular disease and diabetes, and have higher
all-cause mortality than individuals without depression [19,
48-51]. Productive years lost due to disability from depres-
sion are greater than those from diabetes, cardiovascular
disease, and cancer [52]. The potential benefits of diagnos-
ing and treating depression are similarly enormous. A 2016
WHO study modeling the benefits of scaling up depression
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and anxiety treatment among persons aged 15 years and
older in 35 low-, middle- and high-income countries esti-
mated a gain of 43 million extra years of healthy life over a
15 year period [53]. Among those living with HIV, studies
evaluating the associations between depression and non-HIV
related clinical outcomes are limited. However, we know the
burden of many non-HIV related clinical outcomes to be
high among PLWH [54-56], and the coexistence of depres-
sion can only magnify this problem. Further research to
determine specific risk factors that increase the likelihood
of a depression diagnosis could guide clinician screening
efforts. In the meantime, it is crucial that providers remain
diligent in diagnosing and treating depression among all of
their patients living with HIV.

Guidelines addressing depression treatment for persons
living with HIV exist, but could benefit from updates to
reflect advances in HIV pharmacotherapy. The American
Psychiatric Association Practice Guideline for the Treatment
of Persons with HIV/AIDS were published in 2000, and sug-
gests that individuals living with HIV infection should be
treated for depression per standard depression treatment rec-
ommendations. While the organization has since published
a 2006 Guideline Watch that includes some updated infor-
mation about several aspects of HIV infection, including
advances in ART [57], the Guideline has not been formally
reviewed or updated since its initial publication [58]. Given
the shifting landscape in HIV pharmacotherapy, updated
guidelines to assist providers in selecting appropriate antide-
pressant regimens that will not disrupt HIV treatment plans
could be of great assistance.

Limitations

This study has limitations. We relied on provider diagnosis
of depression to assess depression status; patients with
depression not diagnosed by their provider would not have
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been categorized as depressed. Other analyses have exam-
ined self-reported depression symptoms [8]. Moreover, we
abstracted medical records only from individuals’ primary
HIV provider; records held at other locations were not
included in the analysis. It is possible that depression diag-
noses were missed in this way. We were not able to assess
the prevalence of non-pharmacotherapy treatment modali-
ties. It is possible that some of the 35% of individuals not
prescribed pharmacotherapy in our study were exclusively
receiving non-pharmacotherapy treatment modalities such
as psychotherapy. We did not assess predictors of any
versus no depression and treated versus untreated depres-
sion. Future analyses of these factors could have important
clinical implications for targeted depression screening and
treatment. Finally, the study population consists of PLWH
who are receiving HIV care, therefore our findings are not
generalizable to PLWH who are not receiving HIV care.

Conclusion

In conclusion, while one-quarter of HIV-positive adults
in care in the United States have diagnosed depres-
sion, depression is associated with only a slightly lower
prevalence of sustained viral suppression. However, it is
important to note that depression, when undiagnosed and
untreated, can result in poor psychosocial and physical
health outcomes regardless of HIV status. Given the high
prevalence of depression among persons living with HIV,
it is crucial that HIV clinical providers remain vigilant in
diagnosing and treating depression in their patients.
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