
The prevalence of mental
 health disorders in people
with HIV and the effects on the HIV care continuum

Raynell Langa,b, Brenna Hogana, Jiafeng Zhuc, Kristen McArthurc,

Jennifer Leea, Peter Zandid, Paul Nestadtd, Michael J. Silverberge,

Angela M. Parcesepef, Judith A. Cookg, M. John Gillb, David Grelottih,

Kalysha Clossoni, Viviane D. Limaj, Joseph Gouletk,

Michael A. Horbergl, Kelly A. Gebom, Reena M. Camoensn,

Peter F. Rebeiroo, Ank E. Nijhawanp, Kathleen McGinnisq,

Joseph Eronr, Keri N. Althoffa, for the North American AIDS Cohort

Collaboration on Research and Design (NA-ACCORD) of the Interna-

tional Epidemiologic Databases to Evaluate AIDS (IeDEA)
aDepartment of Ep
Medicine, Univer
Health, Baltimore,
eDivision of Resea
Gillings School of
North Carolina, gD
University of Calif
jUniversity of Briti
Medicine & VA C
Permanente Mid-A
Maryland, nVande
School of Medicin
Connecticut Healt
Carolina, USA.

Correspondence t

E-mail: kalthoff@j
Received: 5 May

DOI:10.1097/QAD

ISSN
Objective: To describe the prevalence of diagnosed depression, anxiety, bipolar

disorder, and schizophrenia in people with HIV (PWH) and the differences in HIV

care continuum outcomes in those with and without mental health disorders (MHDs).

Design: Observational study of participants in the North American AIDS Cohort

Collaboration on Research and Design.

Methods: PWH (�18 years) contributed data on prevalent schizophrenia, anxiety,

depressive, and bipolar disorders from 2008 to 2018 based on International Classifica-

tion of Diseases code mapping. Mental health (MH) multimorbidity was defined as

having two or more MHD. Log binomial models with generalized estimating equations

estimated adjusted prevalence ratios (aPR) and 95%confidence intervals for retention in

care (�1 visit/year) and viral suppression (HIV RNA �200 copies/ml) by presence vs.

absence of each MHD between 2016 and 2018.

Results: Among 122 896 PWH, 67 643 (55.1%) were diagnosed with one or more

MHD: 39% with depressive disorders, 28% with anxiety disorders, 10% with bipolar

disorder, and 5% with schizophrenia. The prevalence of depressive and anxiety

disorders increased between 2008 and 2018, whereas bipolar disorder and
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schizophrenia remained stable. MH multimorbidity affected 24% of PWH. From 2016
to 2018 (N¼64 684), retention in care was marginally lower among PWH with
depression or anxiety, however those with MH multimorbidity were more likely to
be retained in care. PWHwith bipolar disorder hadmarginally lower prevalence of viral
suppression (aPR¼0.98 [0.98–0.99]) as did PWHwithMHmultimorbidity (aPR¼0.99
[0.99–1.00]) compared with PWH without MHD.

Conclusion: The prevalence of MHD among PWH was high, including MH multi-
morbidity. Although retention and viral suppression were similar to people without
MHD, viral suppression was lower in those with bipolar disorder and MH multi-
morbidity. Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.
AIDS 2023, 37:259–269
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Introduction

With advances in HIV care, chronic disease management
including care for co-occurring mental health disorders
(MHDs) among people with HIV (PWH) has become a
primary focus of attention [1]. MHDs remain a significant
source of morbidity and mortality across the world [2];
however, health outcomes of PWH with MHDs remains
under studied, particularlywithin theTreatAll era (�2015)
[3]. At the introduction of highly active antiretroviral
therapy (ART) (1996), estimates of 12-month prevalence
of MHDs among PWH in the United States found nearly
half of PWH screened positive for one or more of: major
depression, dysthymia, generalized anxiety disorder, or
panic attacks [4]. Studies have reported the prevalence of
major depression, anxiety, bipolar disorder (BD), and
schizophrenia are more common among PWH compared
to the general population [5–13].

MHDs have been associated with adverse outcomes in
PWH, including unsuppressed viral load and excess
mortality [14–16]. Prior to the Treat All era, adherence
to ART in PWH with BD was 48% compared to 91%
among PWH without BD [17]. Schizophrenia in PWH
has been associated with reduced linkage into care and
adherence to treatment [18]. PWH who have effective
treatment of their psychiatric symptoms are more
successful in their HIV treatment [9,19], underlining
the importance of early screening and evidence-based
treatment for MHDs among PWH [20].

HIVanddepressivedisorders arepredicted tobe the top two
leading causes of burden of disease by 2030 [21]. Estimates
of the burden of MHDs among PWH are important for
guiding policy and programs to ensure access to care,
retention in care, viral suppression, and increasedwellbeing
of PWH. The objective of this study was to describe the
prevalence of schizophrenia, anxiety, BD and depressive
disorders in PWH in North America, and the relationship
of thesedisordersonHIVcare continuumoutcomesduring
the transition to the Treat All era.
opyright © 2022 Wolters Kluwer H
Methods

Study population
The North American AIDS Cohort Collaboration on
Research and Design (NA-ACCORD) is a consortium of
HIV cohort studies located throughout the United States
and Canada [22]. Participants in contributing clinical
cohorts who linked into care (i.e. �2 HIV care visits in
12months) were enrolled in the NA-ACCORD. NA-
ACCORD participants have similar demographics to the
population of PWH in the United States [23]. Each
participating cohort annually submits data in a standardized
format to the Data Management Core (DMC, University
of Washington, Seattle, Washington, USA). The DMC
assesses data quality, harmonizes the data, and securely
transfers it to the Epidemiology/Biostatistics Core (EBC,
Johns Hopkins University, Baltimore, Maryland, USA).
The EBC identifies cohort-specific ‘observation-win-
dows’ foroutcomes tominimize the riskof falsely assuming
complete event ascertainment from electronic health
records [24]. Each participating cohort has been granted
ethics approval by their respective local institutional review
boards, aswell as by the JohnsHopkins School ofMedicine.

The source population for our nested study were PWH
(�18 years) participating in one of 13 NA-ACCORD-
contributing clinical cohorts ascertaining anxiety, depres-
sion, BD, and schizophrenia diagnoses. Individual-level
selection criteria for our study population included those
who were observed in care from January 1, 2008 to
December 31, 2018 (study period).

Mental health disorders
Many of the NA-ACCORD clinical cohorts have mental
health (MH) screening and treatment within their HIV
clinics. Cohorts collected inpatient and outpatient MH
diagnoses from health records using a list of ICD-9 and
ICD-10 codes for depression, anxiety, BD, and schizo-
phrenia (Table 1, Supplemental Digital Content, http://
links.lww.com/QAD/C710). Each MHD was defined
as having at least one documented diagnosis over the
ealth, Inc. All rights reserved.
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follow-up period. MH multimorbidity was defined as
two or more MHDs (depression, anxiety, BD, or
schizophrenia). A diagnosis of BD excluded classification
of this participant as having depression; these two
diagnoses were considered mutually exclusive [25].
Treatment data for BD and schizophrenia was obtained
at the first time an individual met the criteria for a BD or
schizophrenia diagnosis and was prescribed a treatment
medication (Table 1, Supplemental Digital Content,
http://links.lww.com/QAD/C710). Due to the lack of
specificity of medications for depression and anxiety,
treatment data for these disorders were not included.

HIV care continuum outcomes: retention in care
and viral suppression
Retention in care was defined as having at least one HIV
primary care visit within a calendar year. Viral suppression
was defined as having an HIV RNA less than 200 copies/
ml at the patient’s last measurement of the year; this cut-
off reflected the highest lower limit of quantification
among assays used by contributing cohorts.

Covariates of interest
Covariates of interest were included based on review of
relevant literature and a priori hypotheses of association
with HIV care continuum outcomes. Sex was defined as
sex assigned at birth. Race/ethnicity was grouped into
non-Hispanic white, non-Hispanic Black, Hispanic, and
other/unknown. HIV acquisition risk group was deter-
mined at enrollment into the NA-ACCORD; using a
mutually exclusive hierarchy: injection drug use (IDU);
men who have sex with men (MSM); heterosexual sexual
contact; other/unknown risk. Cigarette smoking was
ever/never use. At-risk alcohol use was ever having an
alcohol abuse or dependence diagnosis in the medical
record. CD4þ cell count and HIV RNA were measured
at baseline (i.e., the closest measurement to study entry,
within 9months prior through 3months after study
entry). ARTregimen was also assessed at baseline (i.e. the
closest record to study entry, �6months) and classified as
at least two antiviral drugs from at least one drug class
(nonnucleoside reverse transcriptase inhibitors (NNRTIs),
protease inhibitors (PIs), integrase inhibitors, other/
unknown).

Comorbidities were assessed at baseline (i.e., prior to
study entry through 9months after entry) using
operationalized definitions for treated hypertension,
diabetes mellitus, hypercholesterolemia and stage 3
chronic kidney disease (CKD), which have been
described elsewhere [26,27]. Hepatitis B (HBV) and
hepatitis C (HCV) infection were parameterized as ever/
never (Table 2, Supplemental Digital Content, http://
links.lww.com/QAD/C710).

Statistical analysis
Study entry was defined as the date the cohort began
observing patients, MH observation-window open date,
Copyright © 2022 Wolters Kluwer
patient enrollment into the NA-ACCORD, or January 1,
2008, whichever came last. The MH observation-
window was specific to the cohort and defined as the
calendar years when the cohort was ascertaining
diagnoses for all four MHDs. Study exit was defined as
the earliest date the cohort stopped observing patients,
MH observation-window close date, the date the patient
was lost to follow-up (LTFU, defined as 1.5 years with no
CD4þ or HIV RNA measurement), date of death, or
December 31, 2018, whichever came first.

Pearson chi-square tests and Kruskal–Wallis tests were
used to assess the differences in demographic and clinical
characteristics by each MHDs. Annual prevalence for
each MHDs was estimated among those in care in the
year, and trends were evaluated from January 1, 2008 to
December 31, 2018, with a log binomial model with
generalized estimating equations (GEE) with an inde-
pendent working correlation matrix (as participants could
contribute information to multiple years) that included
calendar year as a continuous variable to test the
hypothesis that there was no change in prevalence from
one year to the next. We estimated MHDs as ever having
clinical diagnosis of these conditions (cumulative) which
can result in increased prevalence with increasing time;
however, given the open cohort design of the NA-
ACCORD, individuals can enter and exit care, reflecting
PWH in clinical care in any given year.

Retention in care and HIV viral suppression were
estimated among those observed in care from January 1,
2016, to December 31, 2018 (the most recent years of
available data) and stratified by the four MHDs categories
and MH multimorbidity; estimates of HIV viral
suppression were further restricted to include only those
who initiated ART. In alignment with the trends in
prevalence of MHDs analysis, log binomial models with
GEE (independent working correlationmatrix) estimated
crude (PR) and adjusted prevalence ratios (aPR) and
associated 95% confidence intervals (CIs) for each MHDs
in this 2-year period. As is recommended when
investigating disparities, we did not include variables
that may be downstream of MHDs so as to avoid
inappropriate attenuation of potential MHDs disparities
in retention in care or viral suppression; multivariable
models included demographic characteristics (age, sex,
race/ethnicity, HIVacquisition risk group, and cohort) in
addition to the MHDs of interest [28,29]. Subgroup
analyses were conducted to evaluate whether having an
untreated BD or schizophrenia was associated with a
difference on retention in care or viral suppression. A
sensitivity analysis defining HIV viral suppression as less
than 50 copies/ml was conducted as this was the lower
limit of detection across cohorts during the restricted
study period (2016–2018) (Table 3, Supplemental Digital
Content, http://links.lww.com/QAD/C710). All statis-
tical analyses were conducted using SAS version 9.4 (SAS
Institute Inc., Cary, North Carolina, USA).
 Health, Inc. All rights reserved.
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Results

Characteristics of the study population
Among 122 896 PWH included in this study between
2008 and 2018, 67 643 (55%) were diagnosed with at least
one of the four assessed MHDs: 47 553 (39%) were
diagnosed with depressive disorder, 34 219 (28%) with
anxiety disorder, 11 716 (10%) with BD, and 5022 (5%)
with schizophrenia (Figure 1, Supplemental Digital
Content, http://links.lww.com/QAD/C710). In the last
two years of observation (2016–2018) (n¼ 64 689), the
prevalence of depression was 43%, anxiety was 35%, BD
was 10% and schizophrenia was 5% (Fig. 1). Among the
study population, 1494 (1%) were LTFU, of whom 880
(59%) had a diagnosis of one or more MHDs, and 527
(35%) had an unsuppressed viral load.

A greater proportion of those with depression, anxiety
and BD were non-Hispanic white PWH, whereas a
greater proportion of those with schizophrenia were non-
Hispanic Black PWH compared to those without these
diagnoses. The median age at study entry was older
among those with schizophrenia {51 years [interquartile
range (IQR): 44, 57]} compared to those without
schizophrenia [46 years (IQR: 37, 54)]. PWHwith any of
these MHDs were more likely to have a history of IDU as
an HIV acquisition risk factor and were more likely
to smoke, have HCV coinfection, and hypertension
Fig. 1. Prevalence (and 95% confidence intervals represented by
2018. Trends in annual prevalence for each mental health disor
estimating equations, depressive disorder (P for trend¼0.001), an
trend¼0.058), and schizophrenia (P for trend¼0.013). Fluctuatio
disorders may be due to less PWH being observed in our study d

Copyright © 2022 Wolters Kluwer H
compared to those without these diagnoses. Those with
schizophrenia were more likely to have diabetes (Table 1).

PWH with any of these four MHDs were more likely to
have initiated ART prior to 2005 compared to PWH
without each MHDs (Table 1), suggesting those with
longer durations of HIV care may also be more likely to
have a diagnosed MHDs. There were no significant
differences in CD4þ cell count or HIV RNA levels at
study entry between those with and without depression,
anxiety, or BD. PWH with schizophrenia were more
likely to have missing CD4þ cell count or HIV RNA
measurements at study entry and to have never initiated
ART (Table 1).

Prevalence of mental health disorders and the
effects on the HIV care continuum
Depression
The prevalence of depressive disorder increased from
35.9% (35.5–36.4%) in 2008 to 44.8% (44.0–45.5%) in
2018 (P¼ 0.001 for annual trend) (Fig. 1). Those with
depression had a higher annual prevalence of retention in
care, and lower annual prevalence of viral suppression,
compared with those without depression from 2008–
2018 (P< 0.01) (Fig. 2a). In adjusted models however,
PWH with depression had a 2% (0.97–0.98%) lower
prevalence of retention in care and a statistically
nonsignificant 1% (0.99–1.00%) lower prevalence of
the lighter color shade) of mental health disorders, 2008–
der evaluated with a log binomial model with generalized
xiety disorder (P for trend¼<0.001), bipolar disorder (P for
ns in annual prevalence in 2017 and 2018 in mental health
uring this time. PWH, people with HIV.

ealth, Inc. All rights reserved.
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Fig. 2. Trends in retention in care and viral suppression by (a) depression diagnoses, (b) anxiety diagnoses, (c) bipolar disorder
diagnosis, and (d) schizophrenia diagnosis, 2008–2018 (NU122 896). Retention is defined as two or more HIV care visits
between 2016 and 2018. Suppression defined as having a viral load �200 copies/ml between 2016 and 2018.
viral suppression than those without depression in recent
years (2016–2018) (Table 2).

Anxiety
The prevalence of anxiety disorder increased from 21.5%
[21.1–21.8%] in 2008 to 36.9% [36.1–37.6%] in 2018
(P¼ 0.001 for annual trend) (Fig. 1). Those with anxiety
had higher annual proportion of retention in care
compared to those without anxiety between 2008 and
2017 (P< 0.01). From 2008 to 2013, those with anxiety
had a consistently lower viral suppression compared to
those without anxiety (P< 0.001), however viral
suppression was similar by anxiety diagnosis from
2014–2018 (Fig. 2b). In adjusted models PWH with
anxiety had a 2% [0.97–0.98] lower prevalence of
retention in care than those without anxiety in recent
years (2016–2018). Those with anxiety had no difference
in the prevalence of viral suppression compared to those
Copyright © 2022 Wolters Kluwer H
without anxiety in both crude and adjusted models
(Table 2).

Bipolar disorder
Unlike depression and anxiety, the prevalence of BD
decreased over calendar time, from 10.7% [10.4–10.9%]
in 2008 to 8.4% [7.9–8.8%] in 2018 (P¼ 0.058 for annual
trend) (Fig. 1). There was minimal difference in annual
trends of the proportions retained in care among those
with and without BD from 2008 to 2018. Those with and
without BD had similar proportions virally suppressed
from 2008 to 2013, but from 2014 to 2018 the proportion
suppressed was lower in those with BD compared to those
without BD (P< 0.001) (Fig. 2c). Those with BD had no
difference in the prevalence of retention in care compared
to those without (2016–2018) in adjusted models. Those
with BD had a 5% [0.94–0.97] lower prevalence of viral
suppression than those without BD; however, this
changed to a 2% [0.98–0.99] lower prevalence of viral
ealth, Inc. All rights reserved.
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Table 2. The impact of mental health disorders on the HIV care continuum among PWH on ART (2016–2018).

n % PRa 95% CI aPRb 95% CI

Retained in care (N¼54 606)
No depression 30463 56% 1.00 1.00
Depression 24143 44% 1.03 1.03–1.04 0.98 0.97–0.98
No anxiety 35068 64% 1.00 1.00
Anxiety 19538 36% 1.03 1.02–1.03 0.98 0.97–0.98
No bipolar disorder 48943 90% 1.00 1.00
Bipolar disorder 5663 10% 1.01 1.00–1.01 1.00 1.00–1.01
No schizophrenia 52304 96% 1.00 1.00
Schizophrenia 2302 4% 1.01 1.00–1.03 1.00 1.00–1.01
No MH disorder 20724 38% 1.00 1.00
One MH disorder 17101 31% 1.02 1.02–1.03 1.01 1.01–1.01
MH multimorbidityc 16781 31% 1.04 1.04–1.05 1.02 1.02–1.02

Suppressed HIV RNA (�200 copies/ml) (N¼20 231)
No depression 12625 62% 1.00 1.00
Depression 7606 38% 0.99 0.98- 0.99 1.01 1.00–1.02
No anxiety 13901 69% 1.00 1.00
Anxiety 6330 31% 1.00 1.00- 1.01 1.00 1.00–1.01
No bipolar disorder 18572 92% 1.00 1.00
Bipolar disorder 1659 8% 0.95 0.94–0.97 0.98 0.98–0.99
No schizophrenia 19865 98% 1.00 1.00
Schizophrenia 366 2% 0.96 0.93–0.99 1.00 0.98–1.01
No MH disorder 9136 45% 1.00 1.00
One MH disorder 6282 31% 0.97 0.97–0.98 0.99 0.99–1.00
MH multimorbidityc 4813 24% 0.98 0.97–0.99 0.99 0.99–1.00

ART, antiretroviral therapy; MH, mental health; PWH, people with HIV.
aPR¼unadjusted prevalence ratio from a log binomial regression model.
baPR¼ adjusted prevalence ratio from a log binomial regression model, adjusted for decade of age, race/ethnicity (due to small numbers, Asian/PI
was collapsed into the other/unknown category), sex, HIV acquisition risk group, and cohort.
cMental health multimorbidity included those with �2 MH comorbidities.
Values with P<0.05 are bolded.
suppression among those with BD after adjustment for
demographic characteristics (Table 2).

Schizophrenia
The prevalence of schizophrenia declined over time, from
4.7% [4.5–4.9%] in 2008 to 2.1% [1.9–2.3%] in 2018
(P¼ 0.013 for annual trend) (Fig. 1). Those with
schizophrenia had similar retention in care to those
without from 2008 to 2014, and a higher proportion
retained in care in 2015–2016 (P< 0.01). Thosewith and
without schizophrenia had similar viral suppression until
2013; from 2014 to 2017 those with schizophrenia were
less likely to be virally suppressed compared to those
without schizophrenia (P< 0.001) (Fig. 2d). In adjusted
models PWHwith schizophrenia had no difference in the
prevalence of retention in care compared to those
without schizophrenia (2016–2018). Those with schizo-
phrenia had a 4% [0.93–0.99] decrease in the prevalence
of viral suppression compared to those without schizo-
phrenia, and this attenuated to no difference after
adjustment for demographic characteristics (Table 2).

Multimorbidity of mental health disorders among
people with HIV
From 2008 to 2018, MH multimorbidity prevalence
was 24% (29 243/122 896), with 92% of those with
schizophrenia (n¼ 5022), 82% with anxiety (n¼ 34 219),
69% with BD (n¼ 11 716) and 53% with depression
(n¼ 47 553) having a diagnosis of at least one other
Copyright © 2022 Wolters Kluwer
MHDs (Fig. 3). Anxiety was the most common MH
comorbidity among those with depression, BD, and
schizophrenia. From 2008 to 2017, the annual proportion
of PWH retained in care was similar but consistently
higher in those with (vs. without) MH multimorbidity
(P< 0.001), whereas viral suppression was similar but
consistently lower among PWH with MH multimorbid-
ity (P< 0.001), with a gap beginning to widen from 2016
to 2018 (Fig. 2e).

In more recent years (2016–2018), the prevalence of MH
multimorbidity was 16% (19 457/64 864) among PWH
(Figure2,SupplementalDigitalContent,http://links.lww.
com/QAD/C710). ThosewithMHmultimorbidity had a
4% [1.04–1.05%] higher prevalence of retention in care
compared to thosewithoutMHDs (2016–2018); however,
this attenuated to a 2% [1.02–1.02%] higher retention in
care after adjustment for demographic characteristics.
Those with MH multimorbidity had a 2% [0.97–0.99%]
lower prevalence of viral suppression compared to those
without MHDs, and this attenuated to a 1% [0.99–1.00%]
lower prevalence in viral suppression after adjustment for
demographic characteristics (Table 2).

Treated vs. untreated bipolar disorder and
schizophrenia
The majority of PWH diagnosed with BD (89%) and
schizophrenia (88%) initiated MH treatment. In adjusted
analyses there was a statistically nonsignificant 1% lower
 Health, Inc. All rights reserved.
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Fig. 3. The percentage mental health multimorbidity, by individual mental health comorbidity, 2008–2018. A diagnosis of BD
excluded classification of this participant as having depression; these two diagnoses were considered mutually exclusive. BD,
bipolar disorder.
prevalence of retention in care and viral suppression
among PWH with untreated BD compared to those
without BD. Untreated schizophrenia was associated with
a statistically nonsignificant 1% higher prevalence of
retention in care and no difference in viral suppression
when compared to PWHwithout schizophrenia (Table 4,
Supplemental Digital Content, http://links.lww.com/
QAD/C710).
Discussion

MHDsprevalence is high among PWH inNorthAmerica;
manywith anMHDs are alsoMHmultimorbid.We found
Copyright © 2022 Wolters Kluwer H
greater prevalence ofMHDs in PWH than that reported in
other studies of the general US population [30–32]. A
nationally representative survey of over 9000 US adults
found 46.4% had a lifetime prevalence of any MHD, and
27.7% had two or more disorders [30]. We evaluated just
four MHDs and found 55.1% of PWH had a MHDs and
23.8% had �2 MHDs. The general population lifetime
prevalenceofhaving amajordepressivedisorderwas16.6%,
generalized anxietydisorder 5.7%andBDwas 3.9% [30]; in
our study population of PWH the estimate was 2.3-fold
higher (38.7%) for depression, 4.9-fold higher (27.8%) for
anxiety, and 2.4-fold higher (9.5%) for BD. The lifetime
prevalence of schizophrenia in US adults is approximately
0.4% [31–33], and >10-fold higher (4.1%) in our study
population of PWH.
ealth, Inc. All rights reserved.
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From 2008 to 2018, the annual prevalence of depression
and anxiety increased among PWH in our dynamic study
population, which reflects trends in the US general
population. [34,35]This increase is likelymultifactorial and
may be influenced by a greater clinical recognition over
time, increased incidence, or increased duration of
depression or anxiety disorder due to delayed diagnosis
and treatment [35]. BD and schizophrenia remained stable
until recentyears,whenprevalencedecreasedamongPWH
in our study population. Studies from the US general
population suggest either stable or decreasing prevalence of
both BD and schizophrenia [36–40]. Reasons for these
trend shown in both our study population and the US
general population are unknown, with suggestions that
changing diagnostic criteria may be contributory [36–39].

Although prior studies have demonstrated that PWH
with MHDs access health services less often and have
worse outcomes along the HIV care continuum [1,41–
43], we did not identify large differences associated with
MHDs or MH multimorbidity on retention in care or
viral suppression. However, we did find PWH with
depression and anxiety had marginally lower retention in
care and those with MH multimorbidity had marginally
increased retention in care. Guidance suggests more
frequent follow-up visits for PWH with MHDs [44,45],
therefore despite small differences observed in retention
in care between those with and without MHDs, this may
signal greater disparity. We found lower viral suppression
among PWH with BD and MH multimorbidity
compared to those without these diagnoses. Because of
the high prevalence of these MHDs among PWH, it is
unlikely ‘Ending the HIV Epidemic’ viral suppression
goals will be reached without interventions tailored to
those with MHDs [46].

The proportion of PWH in NA-ACCORD achieving
viral suppression increased between 2008 and 2018,
however it was lower among those with (vs. without)
BD and with (vs. without) schizophrenia. Additionally,
retention incarewas similar among thosewith (vs.without)
these MHDs. PWH who have BD or schizophrenia
experience barriers to viral suppression that exist even
when they are successfully retained in care, a gapwhich has
widened during the Treat All era. The explanation for this
gap is unknown, however factors of influence may include
reduced prescription of ART and/or MH treatment, and
decreased adherence to, or drug-drug interactions
between, ART and MH treatments [47,48].

Prior studies have found that retention in HIV care and
ART adherence was higher among PWH receiving care
for their MHDs [49–52]. Combining HIV and MHDs
care visits provides added convenience and incentive and
may increase access to both types of care. When
evaluating PWH with BD and schizophrenia, we found
the majority (�90%) had initiated therapy for these
disorders. This may explain the minimal differences in
Copyright © 2022 Wolters Kluwer
HIV care continuum among those with MHDs vs. those
without. Our findings highlight the success of HIV care
programs to provide PWH with both HIV and MH
treatment, but also the ongoing need for improved
resources for MH screening, linkage to treatment, and
support programs to eliminate the identified gaps. The
importance of MH services being integrated into HIV
care programs has been emphasized through the COVID-
19 pandemic as reports suggest increasing prevalence and
worsening symptoms of MHDs [53,54].

One strength of this work is the use of a large, diverse, and
representative cohort of PWHwho have linked into HIV
care in North America. However, enrollment criteria
into the NA-ACCORD includes only individuals
successfully linked into HIV care. Those who have never
linked into care may be more likely to also have MHDs
(albeit potentially less likely to have a clinical diagnosis of
MHDs) and would not be included in this study
population. A second strength lies in the ascertainment
for diagnoses to classify PWH as ever having a MHDs,
however, underdiagnosis is MHD common in both
people with and without HIV.

Limitations include that we did not have sufficient data to
evaluate time-varying severity or management of these
MHDs and are therefore likely identifying a heterogenous
population of MHD severity and treatment among
PWH. The generalizability of increased retention in care
among PWH with MHDs and multimorbidity may be
limited to clinics similar to those contributing to the NA-
ACCORD who provide in-clinic MH screening and
treatment. MHDs may have been diagnosed prior to or
near the time of HIV diagnosis and age at diagnosis was
not available. HIV continuum of care outcome defini-
tions allow for comparison of our results to other studies,
however the sensitivity of the definitions may be
influencing the small differences seen between groups.
Retention in care was measured with in-person visits and
virtual care visits were not ascertained. Despite this being
a large evaluation of MHDs in PWH, we were
constrained by a small sample size for certain analyses
within a specific MHD. Finally, we could not describe
MHDs in PWH by active drug or alcohol use status,
socioeconomic status, family history of MHDs or high
stress/traumatic life events, which were not measured.

Conclusion
This analysis provides novel insight into the prevalence
and HIV care continuum outcomes associated with
MHDs and multimorbidity in PWH. Due to the high
prevalence of MHDs and multimorbidity among PWH,
clinicians must remain vigilant with screening for these
disorders and providing effective engagement into MH
services when needed. Understanding barriers to viral
suppression, and effective interventions to overcome such
barriers among PWH with MHDs and multimorbidity
 Health, Inc. All rights reserved.



268 AIDS 2023, Vol 37 No 2
must continue to be a priority to increase the health and
well being of PWH.
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