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Abstract

We characterized polysubstance use burden and associations with mental health problems

across demographic subgroups of PWH. In 2018–2020, as part of a primary care-based

intervention study, PWH in care at three medical centers in Kaiser Permanente Northern

California were screened for depression (PHQ-9�10), anxiety (GAD-2�3), and substance

use (Tobacco, Alcohol, Prescription medication, and other Substance use [TAPS]�1 per

substance). We used Poisson regression to estimate prevalence ratios (PRs) comparing

polysubstance use prevalence (TAPS�1 for�2 substances) between PWH with positive

screens for depression or anxiety vs. neither, among all PWH, and stratified by race/ethnic-

ity and age (restricted to men), adjusting for sociodemographics, CD4, and HIV load.

Screened PWH (N = 2865) included 92% men, 56% White, 19% Black, and 15% Hispanic

PWH, with a median age of 55 years. Overall, polysubstance use prevalence was 26.4%

(95% CI 24.9%-28.1%). PWH with depression or anxiety (n = 515) had an adjusted polysub-

stance use PR of 1.26 (1.09–1.46) vs. PWH with neither (n = 2350). Adjusted PRs were

1.47 (1.11–1.96), 1.07 (0.74–1.54), and 1.10 (0.85–1.41) among Black, Hispanic, and White

men, respectively. Adjusted PRs did not differ by age group. Interventions should consider

jointly addressing mental health and substance use problems and potential drivers, e.g.

stigma or socioeconomic factors.

Introduction

Persons with HIV (PWH) have a high prevalence of tobacco, alcohol, and other substance use,

which can compromise HIV care engagement and viral suppression and contribute to adverse
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health outcomes [1–10]. PWH also have a high burden of mental health problems that fre-

quently co-occur with substance use disorders (SUDs) and can complicate care and lead to

worse health outcomes, such as higher mortality [2, 11–14]. Substance use can also affect men-

tal health and vice-versa. PWH may use substances to cope with mental health symptoms,

while reducing substance use is associated with lower depressive symptoms [15, 16]. PWH

who use substances are less likely to receive depression treatment when they need it [13]. Evi-

dence from the general population also shows that substance use reduces depression treatment

adherence, and that depression may increase the risk of substance use relapse [17, 18]. Identi-

fying PWH with co-occurring mental health and substance use problems is therefore essential

to address both and improve health outcomes.

Few large or recent studies have examined the use of more than one substance, or polysub-

stance use, among PWH in clinical care [4, 16, 19–23]. Yet polysubstance use may affect up to

20% of PWH in care, and it can lead to worse adverse substance use effects, increased sexual

risk behaviors, lower antiretroviral adherence, and lower SUD treatment rates [19, 21, 24–26].

Important knowledge gaps also exist related to polysubstance use among PWH. First, studies

have often excluded tobacco or alcohol from polysubstance use definitions, and few have

described co-used substances, such that little is known about polysubstance use combinations

including all potentially harmful and commonly used substances [4, 19–22]. Second, polysub-

stance vs. single substance use comorbid with mental health disorders could have a different

health impact, yet the association of mental health and polysubstance use problems among

PWH has rarely been investigated [27]. Third, while polysubstance use is well-studied in per-

sons at risk for HIV and vulnerable populations such as homeless persons, the demographic

profile of PWH in care with polysubstance use and with comorbid mental health problems has

not been well-described [24, 28–30]. In particular, mental health and substance use disparities

exist between PWH of different gender, race, ethnicity, and age [19, 31, 32]. To inform care

and understand racial, ethnic, and age-based health disparities among PWH, there is a need to

characterize polysubstance use, co-occurrence with mental health problems, and PWH sub-

groups at greater risk of these.

In this study, we leveraged electronic screenings for mental health and substance use from

an HIV primary care-based intervention to characterize in detail the prevalence and patterns

of polysubstance use in a clinical population of PWH, estimate the association of depression

and anxiety with polysubstance use, and determine if that association varied by race, ethnicity,

and age.

Methods

Study setting and design

We used data from Promoting Access to Care Engagement (PACE), an intervention study

evaluating electronic screening and treatment for depression, anxiety, and substance use disor-

ders in HIV primary care [33]. PACE was based at three medical centers in Oakland, Sacra-

mento, and San Francisco in Kaiser Permanente Northern California (KPNC), a private, not-

for-profit, integrated health system providing care to>4.5 million members demographically

similar to other privately insured adults in the region [34, 35].

As part of PACE, from 30 October 2018 to 17 July 2020, PWH�18 years attending outpa-

tient primary care visits completed self-administered questionnaires every six months, via

secure messaging or in clinic on a tablet. Results were displayed in the electronic health record

(EHR) to enable providers to address problems and refer patients to behavioral health special-

ists. PACE was approved by the Institutional Review Boards of KPNC and the University of

California, San Francisco with waivers of informed consent.
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We conducted a cross-sectional, secondary data analysis of PWH who completed the initial

screening questionnaire during PACE.

Study measures

Participants completed three questionnaires: the Patient Health Questionnaire (PHQ)-9, General-

ized Anxiety Disorder (GAD)-2, and Tobacco, Alcohol, Prescription medication, and other Sub-

stance use (TAPS) Tool [36–38]. PACE defined a PHQ-9 score�10 as a positive screen for

depression and GAD-2 score�3 as a positive screen for anxiety, based on validated thresholds

[39, 40]. In this study, we divided PWH by mental health screening results: (1) PWH who

screened positive for depression, anxiety, or both, and (2) PWH who screened negative for both.

The TAPS Tool captures 8 different substances: alcohol, tobacco, cannabis, illicit stimu-

lants, heroin, prescription opioids, prescription sedatives, and prescription stimulants [38].

For each substance, TAPS includes a screener question with 5 responses ranging from “Never”

to “Daily or almost daily”. For alcohol, the screener question is “In the past 12 months, how

often have you had 5 or more drinks (men) / 4 or more drinks (women) containing alcohol in

a day?” For other substances, the screener question is “In the past 12 months, how often have

you used substance X?”. If the patient reports using more frequently than “Never”, they

respond to additional questions on past-3-month use and substance-related problems, such as

trying and failing to cut down or others expressing concern. For prescription medications,

TAPS only ascertains misuse (using without a prescription or more than prescribed). For can-

nabis, TAPS does not differentiate between medicinal and recreational use.

TAPS provides a separate risk score for each examined substance. Scores range from 0 to 4

for alcohol and from 0 to 3 for other substances. For alcohol, a score of 1 represents endorsing

using 5 or more drinks (men)/4 or more drinks (women) in one day in the past year (screener

question), plus using alcohol in the past 3 months. A score >1 represents further endorsing at

least one alcohol use-related problem, or using 5 or more/4 or more drinks in the past 3

months. For each other substance, a score of 1 represents endorsing use in the past 3 months,

and a score >1 further endorsing at least one substance use-related problem. In these analyses,

a single score for opioids was created by taking the highest of the scores for heroin and misused

prescription opioids. We did not examine prescription stimulants as only seven patients

endorsed prescription stimulant misuse.

In primary analyses, for each substance, we defined substance use as a TAPS score�1 for

that substance, based on instrument validation against the modified Composite International

Diagnostic Interview (CIDI) for identifying problem use [38]. Polysubstance use was defined

as having a TAPS score�1 for two or more substances. In a sensitivity analysis, we defined

polysubstance use as having a TAPS score�2 for two or more substances. A TAPS score�2

has been validated to screen for CIDI-defined SUD [38].

The other variables used in this analysis were extracted from the EHR and were sex, age,

HIV risk group, race, ethnicity, CD4 cell count, HIV viral load (VL), health insurance type,

and neighborhood deprivation index (NDI). NDI is a census tract-level summary measure of

socioeconomic indicators, shown to be associated with health outcomes [41, 42]. NDI was cal-

culated according to published methodology and divided into quartiles based on sample distri-

bution [41]. Age, health insurance, and NDI were measured at screening. CD4 count and VL

were the closest measurement six months prior to or following the screening date.

Statistical analysis

We estimated polysubstance use prevalence among all screened PWH and stratified by demo-

graphic and clinical characteristics listed above. We used Poisson regression models with

PLOS ONE Mental health and polysubstance use in persons with HIV

PLOS ONE | https://doi.org/10.1371/journal.pone.0294483 November 28, 2023 3 / 15

https://doi.org/10.1371/journal.pone.0294483


robust variances to estimate prevalence ratios (PRs) comparing the polysubstance use preva-

lence by mental health status, adjusted for all covariates [43]. To evaluate whether associations

between mental health and polysubstance varied by demographic characteristics, we con-

ducted subgroup analyses stratified by race, ethnicity, and age group, restricting to PWH who

were men and Black, Hispanic, or White, due to small numbers of women and PWH in other

race and ethnicity groups in our sample. Analyses were conducted in SAS v9.4 (SAS Institute

Inc., Cary, NC) using a pre-specified alpha of 0.05.

Results

Study sample

At 8954 eligible outpatient visits, 3904 (43%) screens were completed (S1 Fig). Of 4134 unique

PWH eligible for screening, 2865 (69%) completed at least one screen and were included for anal-

yses. PWH with no completed screen were less likely to be White (45% vs. 56%) and more likely

to be Hispanic (22% vs. 15%) compared with PWH who had at least one screen (S1 Table).

Of the 2865 included PWH, most (92%) were men, 56% were White, 19% Black, 15% His-

panic, and 76% men who have sex with men (MSM) (Table 1). At screening, the median age

was 55 years (interquartile range [IQR]) 46–62), the median CD4 count was 644 cells/μL (IQR

472–844), and 96% had a VL<200 copies/mL. PWH characteristics varied by race and ethnic-

ity (S2 Table). Compared with the other racial and ethnic groups, Black PWH were less likely

to be men (79% vs. 89%-96%), more likely to have heterosexual risk factor (37% vs. 12%-17%),

and more likely to reside in the most deprived NDI quartile (44% vs. 18%-25%).

On the initial screen (Table 1), 515 (18%) PWH had a positive screen for depression or anx-

iety, including 140 with a positive screen for depression only, 146 for anxiety only, and 229 for

both. PWH who screened positive for depression or anxiety were younger (median 52 vs. 56

years), less likely to have a VL<200 copies/mL (90% vs. 94%), and more likely to be covered by

Medicare (29% vs. 25%) or Medicaid (9% vs. 4%), compared with PWH who screened negative

for both (Table 1). Racial and ethnic distribution did not differ by mental health status.

Polysubstance use

Polysubstance use prevalence was 26.4% overall (95% confidence interval [CI] 24.9%-28.1%)

and varied by sex, race, ethnicity, age, VL, and insurance type (Fig 1, all P<0.05). Polysub-

stance use prevalence was highest among PWH who were Black (32%) or Hispanic (33%), 18–

29 (61%) or 30–39 (46%) years old, had a VL�200 copies/mL (39%), with Medicaid (41%), or

in the most deprived NDI quartile (30%). PWH with polysubstance use (N = 757) used a

median of 2 substances (IQR 2–3; range 2–6), most commonly alcohol/cannabis (43%), fol-

lowed by alcohol/cannabis/tobacco (12%), alcohol/tobacco (11%), and cannabis/tobacco

(10%) (Fig 2).

Associations of mental health and polysubstance use

PWH who screened positive for depression or anxiety had a higher polysubstance use preva-

lence than those who screened negative for both, with estimates of 34.2% vs. 24.7%, respec-

tively, and an unadjusted PR of 1.38 (95% CI 1.20–1.59) (Table 2). The adjusted PR was 1.26

(1.09–1.46).

Among PWH who were men and Black, Hispanic, or White (N = 2371), associations

between mental health and polysubstance use varied by race and ethnicity (Fig 3A). Among

Black men, those screening positive for depression or anxiety vs. neither had a polysubstance

use PR of 1.73 (1.34–2.24) in unadjusted analyses, and 1.47 (1.11–1.96) in adjusted analyses.
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The adjusted PR was 1.07 (0.74–1.54) among Hispanic men and 1.10 (0.85–1.41) among

White men. For all three race/ethnicity groups, lower age was associated with higher polysub-

stance use prevalence, and age was the strongest confounder of the association between mental

health screening and polysubstance use, with a change-in-estimate ranging 8.0%–11.4% (S3

and S4 Tables).

Table 1. Demographic and clinical characteristics of 2865 persons with HIV screened for depression, anxiety, and substance use disorders, Kaiser Permanente

Northern California, 2018–2020.

Positive mental health screening a

Characteristic All patients

N = 2865

Depression, anxiety, or both

N = 515

Neither

N = 2350

Men 2629 (92%) 465 (90%) 2164 (92%)

Race and ethnicity

Asian or Pacific Islander 198 (7%) 36 (7%) 162 (7%)

Black 558 (19%) 107 (21%) 451 (19%)

Hispanic 419 (15%) 70 (14%) 349 (15%)

White 1602 (56%) 284 (55%) 1318 (56%)

Other/unknown 88 (3%) 18 (3%) 70 (3%)

Age, years 55 (46, 62) 52 (41, 60) 56 (47, 63)

HIV risk group

MSM 2170 (76%) 385 (75%) 1785 (76%)

IDU 185 (6%) 45 (9%) 140 (6%)

Heterosexual or other 510 (18%) 85 (17%) 425 (18%)

CD4 count, b cells/μL 644 (472, 844) 644 (468, 857) 644 (474, 841)

HIV RNA <200 copies/mL b 2678 (96%) 466 (90%) 2212 (94%)

Insurance type

Private 1968 (69%) 318 (62%) 1650 (70%)

Medicare 732 (26%) 148 (29%) 584 (25%)

Medicaid 142 (5%) 44 (9%) 98 (4%)

Other 23 (1%) 5 (1%) 18 (1%)

NDI quartile c

1 (least deprived) 717 (25%) 111 (22%) 606 (26%)

2 726 (25%) 143 (28%) 583 (25%)

3 704 (25%) 127 (25%) 577 (25%)

4 (most deprived) 712 (25%) 133 (26%) 579 (25%)

TAPS score�1 d

Alcohol 1101 (38%) 209 (41%) 892 (38%)

Cannabis 988 (34%) 215 (42%) 773 (33%)

Tobacco 457 (16%) 115 (22%) 342 (15%)

Stimulant 174 (6%) 58 (11%) 116 (5%)

Sedative 37 (1%) 11 (2%) 26 (1%)

Opioid 23 (1%) 7 (1%) 16 (1%)

Numbers are N (%) or median (IQR). Abbreviations: IDU, injection drug use; IQR, interquartile range; MSM, men who have sex with men; NDI, neighborhood

deprivation index; TAPS, Tobacco, Alcohol, Prescription medication, and other Substance Use tool.
a Depression was defined as a PHQ-9 score�10. Anxiety was defined as a GAD-2 score�3.
b Closest measurement within six months before or after screening date. CD4 count was missing for 468 patients (74 [14%] with depression, anxiety, or both, and 394

[17%] without) and HIV RNA was missing for 77 patients (17 [3%] with depression, anxiety, or both, and 60 [3%] without).
c Calculated according to Messer et al. and divided in quartiles based on the distribution of the entire patient sample. NDI was missing for six patients [41].
d A TAPS score�1 has been validated to screen for problem use against the modified Composite International Diagnostic Interview (CIDI) [38].

https://doi.org/10.1371/journal.pone.0294483.t001
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Fig 1. Prevalence of polysubstance use stratified by clinical and demographic characteristics, among 2865 persons with HIV in Kaiser Permanente

Northern California, 2018–2020. Polysubstance use was defined as a TAPS score�1 for two or more substances. Abbreviations: API, Asian or Pacific

Islander; Hetero., heterosexual; IDU, injection drug use; MSM, men who have sex with men. * denotes P<0.05 from Χ2 tests.

https://doi.org/10.1371/journal.pone.0294483.g001

Fig 2. Polysubstance combinations among 757 persons with HIV screening positive for problem substance use for two or more substances. A positive

screen was defined as a score�1 on the Tobacco, Alcohol, Prescription medication and other Substance use (TAPS) questionnaire. Only combinations

accounting for>1% of patients are displayed.

https://doi.org/10.1371/journal.pone.0294483.g002
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In the same subgroup of Black, Hispanic, or White men, among those aged�60 years (Fig

3B), there was no difference in polysubstance use prevalence by mental health status (adjusted

PR 1.06; 95% CI 0.67–1.68). Among other age groups, we observed small differences with wide

CIs, for example with an adjusted PR of 1.26 (0.91–1.75) among PWH aged 30–39 years. An

adjusted PR could not be estimated for PWH aged 18–29 years.

Sensitivity analysis

Using a TAPS score�2 to identify substance use, polysubstance use prevalence was 7.8%

(6.8%-8.8%) overall, and this varied by race, ethnicity, age, HIV risk group, VL, insurance

type, and NDI (S2 Fig, all P<0.05). Polysubstance use prevalence was highest for PWH who

were Black (12%), 18–29 (23%) or 30–39 (15%) years old, with injection drug use risk factor

(15%), VL�200 copies/mL (17%), or Medicaid coverage (17%).

In this sensitivity analysis, screening positive for depression or anxiety was more strongly

associated with polysubstance use, with an adjusted PR of 2.05 (95% CI 1.54–2.72) (S5 Table).

In subgroup analyses (S3 Fig), the strongest unadjusted associations between having depres-

sion or anxiety and polysubstance use were observed among Black men (PR 3.14; 95% CI

1.99–4.94) and men aged 40–49 (PR 3.04; 95% CI 1.71–5.39). In adjusted analyses, the PR

among Black men was 2.45 (95% CI 1.42–4.23), and the adjusted PR among most age groups

was not estimable due to small sample sizes.

Discussion

Among >2800 PWH screened in primary care, polysubstance use prevalence was 26%, most

commonly with alcohol/cannabis, and highest among men, younger, Black, and Hispanic

PWH. Having depression or anxiety was associated with a 26% increase in adjusted polysub-

stance use prevalence among all PWH, but a 47% increase among Black men.

Studies in PWH have used various polysubstance use definitions. In CNICS, a multisite US

clinical cohort, 20% of PWH screened positive for two or more SUDs including alcohol and

illicit drugs, using the Alcohol Use Disorder Identification Test-Consumption (AUDIT-C)

and Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) [19]. In ASTRA, a

study of MSM with HIV in the United Kingdom, 51% reported any substance use, of whom

68% used two or more, or approximately a 35% polysubstance use prevalence, examining can-

nabis, stimulants, and opioids, amyl nitrites, and erectile dysfunction medications, but not

alcohol [20]. In a Washington, DC HIV cohort, 8% were diagnosed with two or more SUDs;

this study did not examine cannabis [22]. None of these studies examined tobacco use.

Table 2. Polysubstance prevalence and prevalence ratios comparing persons with HIV by mental health screening results, Kaiser Permanente Northern California,

2018–2020.

Positive mental health screen a N Polysubstance Use Prevalence b (95% CI) Unadjusted PR (95% CI) c Adjusted PR (95% CI) c, d

Depression, anxiety, or both 515 34.2% (30.3%, 38.5%) 1.38 (1.20, 1.59) 1.26 (1.09, 1.46)

Neither 2350 24.7% (23.0%, 26.5%) 1 (ref.) 1 (ref.)

Abbreviations: CI, confidence interval; PR, prevalence ratio.
a Depression was defined as a PHQ-9 score�10. Anxiety was defined as a GAD-2 score�3.
b Polysubstance use was defined as having a score�1 for two or more substances on the Tobacco, Alcohol, Prescription medication and other Substance use (TAPS)

Tool.
c Estimates and 95% CIs were obtained from a Poisson regression model with robust variance.
d Adjusted for sex, race, ethnicity, age, HIV risk group, HIV viral load, CD4 count, Neighborhood Deprivation Index (NDI), and insurance.

https://doi.org/10.1371/journal.pone.0294483.t002
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This study extends prior work by providing recent polysubstance use estimates from a large

clinical sample of PWH, including all potentially harmful legal and illicit substances and detail-

ing combinations. Our findings highlight the importance of including tobacco, alcohol, and

cannabis in polysubstance use studies, as they are commonly used by PWH and can lead to

considerable disease burden and adverse outcomes [1, 6, 7, 10]. In this study, the two most fre-

quent polysubstance use combinations, together accounting for 55% of PWH with polysub-

stance use, included both alcohol and cannabis. Prior work has shown that the prevalence of

substance use is generally highest for alcohol and cannabis, individually [3, 19]. However, past

studies that have examined polysubstance use in PWH have shown a greater preponderance of

stimulant use [20–22]. Several polysubstance use combinations in our study included

Fig 3. Polysubstance prevalence and prevalence ratios (PRs) with 95% confidence intervals (CIs), comparing patients

by mental health screening, stratified by (A) race and ethnicity and (B) age, among 2371 men with HIV who were

Black, Hispanic, or White. Adjusted models included HIV risk group, CD4 count, viral load, NDI quartile, and

insurance type; models stratified by race and ethnicity are further adjusted for age, and vice versa. Numbers not

displayed could not be estimated due to small sample size.

https://doi.org/10.1371/journal.pone.0294483.g003
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stimulants, together accounting for almost 20% of PWH with polysubstance use. These differ-

ences may be explained in part by geographic variations in substance use [3]. Future studies

should further examine polysubstance use typologies among PWH and evaluate whether they

have different mental health risk profiles.

This study also used a novel instrument, TAPS, developed as a screening tool brief enough

for primary care and sufficiently detailed to inform clinical decisions [38]. We examined poly-

substance use based both on TAPS score cut-offs of�1 and�2 for each substance, which iden-

tify possible problem use and possible SUD, respectively. With the higher cut-off, which may

be most comparably to the CNICS study definition, polysubstance use prevalence was 8%, sug-

gesting that higher-risk polysubstance use may be less common in our sample than in some

other clinical settings [19].

We found that screening positive for depression or anxiety was associated with polysub-

stance use. While studies have reported associations between mental health and single or any

substance use [12, 14, 44, 45], there have been few reports on mental health and polysubstance

use in PWH. In one study of PWH aged 18–24 years, those with polysubstance use had greater

mental health symptoms, including depression and anxiety [27]. In our study, mental health-

polysubstance use associations were also stronger when using the higher cut-off of a TAPS

score�2 for a given substance, indicating possible SUD. Clinical management of PWH with

both mental health and SUDs is more complex than those with either [46]. Mental health and

SUDs can have a greater impact together, including reduced HIV care engagement, lower viral

suppression, and higher mortality [11, 12, 47]. Integrated screening strategies and co-manage-

ment may prove highly beneficial, as addressing one issue can improve other conditions [15,

48]. Co-occurring mental health and polysubstance use problems therefore have important

implications for HIV, mental health, and SUD treatment outcomes.

Our findings highlighted disparities by race and ethnicity. Polysubstance use prevalence

was highest for Black and Hispanic PWH, consistent with some prior reports [22, 23]. We also

found that screening positive for depression or anxiety was more strongly associated with

polysubstance use among Black than among White or Hispanic men. There are several poten-

tial explanations. Black PWH are less likely to receive mental health and SUD treatment than

White PWH [31, 49]. Untreated mental health problems could contribute to greater polysub-

stance use as a coping strategy, and untreated SUD to more severe mental health symptoms.

Structural factors, like experiences of racism and socioeconomic deprivation, may also be driv-

ers of both mental health symptoms and polysubstance use among Black men. In our study,

Black PWH were more likely from deprived neighborhoods and covered by Medicaid. Black

men may also experience stronger forms of stigma related to HIV status or being MSM [50,

51]. In addition to addressing mental health and substance use problems jointly, addressing

drivers, for example via trauma-informed care, may provide additional benefits for Black or

other PWH of color.

In our study, polysubstance use prevalence was also higher among younger PWH. CNICS

and ASTRA reported that lower age was associated with substance use, including polysub-

stance use in ASTRA [19, 20]. In contrast, in the DC cohort, substance use was associated with

older age [22]. Our findings highlight the urgency of addressing polysubstance use in younger

PWH, with 61% prevalence in those aged 18–29 years when using a TAPS score of�1 for each

substance, and 23% when using a score�2, which suggests a quarter of PWH in this age group

may be experiencing�2 SUDs. Nonetheless, screening and treatment are needed at all ages

among PWH. Prevalence estimates (with TAPS�1) were 23% and 17% for those aged 50–59

and�60 years in our study, respectively. Older PWH may also have unique drivers of polysub-

stance use, such as chronic pain, social isolation, or survivor guilt. Despite the association of

age with polysubstance use, we did not find strong evidence that mental health-polysubstance
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use associations varied by age, indicating that PWH with depression or anxiety in a given age

group in our study were not more likely to have concurrent polysubstance use than PWH with

depression or anxiety in a different age group.

This study had a large and racially and ethnically diverse sample of PWH in clinical care at

three KPNC sites in Oakland, Sacramento, and San Francisco, three of the 50 priority jurisdic-

tions of the national End the HIV Epidemic (EHE) initiative [52]. Given that mental health

and polysubstance use problems can compromise viral suppression and increase sexual risk

behaviors [8–10, 21, 26], our findings provide important evidence that can inform EHE efforts

in these and similar priority jurisdictions. Our data are recent and captured several months of

COVID-19-related social distancing and shelter-in-place policies that could have exacerbated

mental health and substance use problems [53]. We leveraged a rich data source including

mental health and substance use screens and EHR data on sociodemographic and clinical

characteristics, including NDI based on geocoded residence. Another strength is the use of the

novel TAPS tool, which identifies both problem use and SUD for all potentially harmful sub-

stances including tobacco and is promoted by the NIH for implementation in health settings

[54]. The implementation of EHR-integrated screening tools such as TAPS at primary care vis-

its shows promise for increasing screening, identification, and counseling of substance use

problems [55].

One important consideration is that there were few women in our study, and subgroup

analyses only examined men. While our overall sample was representative of PWH in North-

ern California, our findings may not be generalizable to women with HIV or PWH receiving

care in other settings. In addition, 31% of eligible PWH did not complete a screen. High

response rates are important to provide adequate care to PWH. Future qualitative analyses

from the PACE trial may shed light on drivers of non-response in this patient population. In a

recent study, PWH who refused to complete a screening questionnaire cited not believing it

was needed or useful as one of the reasons for non-completion; however, >80% of those who

completed it felt it improved their care [56]. Communication with patients, including via pro-

viders, may help impress the importance of screening measures to improve care quality and

their own satisfaction. While a completion level of 31% is similar to that of other primary care-

based screening studies [55, 57], our findings could have been impacted. If PWH who did not

complete a screen were more likely to have mental health and substance use problems, our

findings could underestimate their prevalence in this population, particularly among Hispanic

PWH, as PWH without a screen were more likely to be Hispanic. Furthermore, the estimated

association between mental health and polysubstance use among Hispanic men with HIV may

have been biased as a result, most likely towards the null.

Another important consideration is that our study used a cross-sectional design to charac-

terize associations of mental health and polysubstance use problems. Longitudinal studies are

needed to better understand the link between mental health and polysubstance use in PWH,

including the degree to which mental health symptoms may lead to polysubstance use, e.g. as a

coping strategy, polysubstance use may worsen mental health symptoms, and common drivers

may contribute to both worse mental health symptoms and increased polysubstance use.

Conclusions

PWH in KPNC had high polysubstance use prevalence which was associated with having ele-

vated depression or anxiety symptoms, especially among Black men. Research and interven-

tions should jointly consider mental health and substance use problems as well as possible

drivers of both conditions.
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