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Abstract

Background: Suicidal ideation (SI) refers to an individual thinking about, considering or 

planning suicide. Identifying and characterizing persons with HIV (PWH) at greater risk for SI 

may lead to better suicide prevention strategies and quality of life improvement.

Methods: Using clinical data gathered from medical chart abstraction for HIV Outpatient Study 

(HOPS) participants from 2000 to 2017, we assessed SI frequency among PWH in care and 

explored factors associated with the presence of SI diagnoses using linear mixed models analyses.

Results: Among 6706 participants, 224 (3.3%) had a charted diagnosis of SI. Among those 

with SI, median age (interquartile range [IQR]) was 43.4 years [IQR: 38.7–50.3], median (IQR) 

CD4+ cell count was 439 cells/mm3 (IQR: 237–686), 71.4% were male, 54% were men who have 

sex with men (MSM), 25.4% heterosexual, and 13.4% persons who inject drugs. In multivariable 

analysis, persons at increased risk for SI were more likely to be:<50 years old (adjusted rate ratio 
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[aRR] 1.86, 95% confidence interval [95%CI] 1.36–2.53), non-Hispanic/Latino black (aRR 1.75; 

95%CI 1.29–2.38), have CD4+ cell count<350 cells/mm3 (aRR 1.32; 95%CI 1.05–1.65), have a 

viral load ≥50 copies/mL (aRR 1.49; 95%CI 1.12–1.98), have stopped antiretroviral therapy (aRR 

1.46; 95%CI 1.10–1.95), have a history of: alcohol dependence (aRR 2.75; 95%CI 1.67–4.52), and 

drug overdose (aRR 4.09; 95%CI 2.16–7.71).

Conclusion: Routine mental health assessment and monitoring are needed in HIV clinical 

practice to better understand factors associated with SI and to inform the development of 

preventive interventions.
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1. Introduction

Suicide was one of the top ten leading causes of death in the United States (U.S.) among 

persons ages 10 to 64 in 2017 (the latest official data) (Ivey-Stephenson et al., 2017; Stone 

et al., 2018; Centers for Disease Control and Prevention, 2018), and suicide rates in the 

U.S. increased in nearly all states from 1999 to 2016 (Stone et al., 2018; Centers for 

Disease Control and Prevention, 2018). Suicidal behavior is complex and can be influenced 

by numerous social, behavioral and biological factors, such as environmental stresses, 

substance use, mental health issues, including anxiety, depression or childhood trauma, and 

adverse experiences or serious or life threating medical conditions (Ahmedani et al., 2017; 

Webb et al., 2012; Dube et al., 2001; Ports et al., 2017; Ng et al., 2018).

Frequently co-occurring mental health disorders may influence the course and treatment of 

HIV infection and other medical co-morbidities and overall quality of life. Suicidal ideation 

(SI), defined as having thoughts about, considering or planning suicide is a cause for 

concern among persons with HIV (PWH) (Gurm et al., 2015; Quinlivan et al., 2016; Walter 

and Petry, 2016; Saag et al., 2018; Crosby et al., 2011). Even with the availability of newer 

antiretroviral (ARV) medications and marked increases in survival, there are inconsistent 

data regarding potential associations between ARV use and SI. Some studies have reported 

little to no evidence of an association between the use of specific ARVs, e.g. efavirenz, and 

SI (Bengtson et al., 2017; Nkhoma et al., 2016), while others have reported an increased 

risk of SI among patients receiving specific ARVs (Mollan et al., 2017; Arenas-Pinto et al., 

2018). Associations between HIV, itself, and suicide have also been reported (Ahmedani 

et al., 2017). PWH who have substance use disorders have a higher than average lifetime 

likelihood of suicide attempt, and this likelihood is increased among women or unemployed 

persons (Gurm et al., 2015; Walter and Petry, 2016). Drug use and sex work have been 

associated with a greater likelihood of lifetime history of suicide attempts (Jovet-Toledo et 

al., 2014). Additionally, there is evidence that individuals reporting SI may be more likely to 

engage in risk behaviors that increase chances of transmitting HIV (Carrico et al., 2010).

As a complex human behavior that can be exacerbated by serious illness, SI may interfere 

with successful HIV treatment (i.e., viral suppression), and thereby affect rates of HIV 

transmission (Carrico et al., 2010). Identifying and characterizing PWH who are at greater 
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risk for SI may lead to the development of better suicide prevention strategies and 

improvements in quality of life. Using data from the HIV Outpatient Study (HOPS), we 

sought to describe the frequency of SI among PWH receiving regular medical care, and to 

examine correlates of SI.

2. Methods

2.1. The HIV outpatient study (HOPS)

The HOPS is an ongoing prospective observational cohort study of HIV-infected adults, 18 

years and older, receiving care at eight participating HIV clinics (university-based, public, 

and private) in six U.S. cities (Chicago, IL; Denver, CO; Stony Brook, NY; Philadelphia, 

PA; Tampa, FL; and Washington, DC) since 1993 (Palella et al., 1998). The HOPS is an 

open cohort: patients may enter the study at any point after a diagnosis of HIV infection 

regardless of treatment history and may leave the study at any point for a variety of reasons 

such as patient request or loss to follow-up (Moorman et al., 1999). Since its inception, the 

HOPS has been approved by institutional review boards at the Centers for Disease Control 

and Prevention (Atlanta, GA), Cerner Corporation (Kansas City, MO), and each of the 

local sites. Patient data, including sociodemographic characteristics, diagnoses, antiretroviral 

therapy (ART) use and other treatments, and laboratory values (including CD4+ lymphocyte 

cell counts/mm3 [CD4 count] and plasma HIV RNA levels (viral load, HIV VL) were 

abstracted from medical charts and entered into an electronic database by trained medical 

record abstractors with backgrounds in nursing or other healthcare-related fields.

2.2. Study population

We analyzed data from 6706 HOPS participants who were seen during 2000‐2017 and 

had a CD4 count or viral load entered into the HOPS database. Among these participants, 

at or after the later of first HOPS visit or 01/01/2000, 224 participants had a diagnosis 

of SI extracted from their medical records and entered into the HOPS database. Of these 

224 participants, 80 had a suicide attempt diagnosis entered in the database. To assess the 

correlates of SI, we conducted a nested case-control study. The 224 participants with SI 

were case-matched 1:4. Matching factors were sex, HIV transmission risk group (men who 

have sex with men [MSM], men/women who engage in sexual activity only with members 

of the opposite sex (heterosexual), and persons who inject drugs [PWID]), and by HOPS 

clinic city, and controls were selected from the pool of 6482 persons from our cohort with no 

reported SI during 2000–2017 (See Figure 1).

2.3. Measurements and definitions

The outcome of interest was a charted diagnosis of SI occurring any time from 2000 to 

2017. Data were obtained through medical record chart abstraction and were analyzed 

for the presence of the diagnosis code for SI. The predictor variables were demographic 

characteristics, CD4 count, HIV VL, history alcohol use (none,<7 drinks/week, 7–14 

drinks/week, and>14 drinks/week) as measured at first HOPS visit, history of psychiatric 

diagnoses and selected medication prescriptions, including medications associated with 

psychiatric adverse events in prior research or clinical practice. For the Poisson regression, 

the dependent variable was the rate (per person-years) of SI during each calendar year of 

Durham et al. Page 3

Prev Med. Author manuscript; available in PMC 2023 April 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



follow-up. Independent variables (CD4 count, HIV VL, alcohol use, psychiatric diagnoses 

and selected prescription medications) either were determined at beginning of observation or 

were time-updated by calendar year for time-varying covariates.

2.4. Statistical analysis

We generated descriptive statistics that included sample means and standard deviations or 

medians and inter-quartile ranges for continuous measures, and frequencies and relative 

frequencies for categorical measures. Linear regression was used to determine if SI 

frequencies were correlated by calendar year. We used bivariate analyses to compare 

distributions of risk factors between persons with versus without SI. Categorical measures 

using Pearson’s Yates continuity-adjusted chi square test compared distributions between 

persons with versus without SI. Expected cell amounts were verified to contain at least five 

for>80% of cell counts in each of these analyses to justify use of this asymptotic test. For 

continuous measures, we used the two-sample t-test, after performing residual analyses to 

verify the assumptions of normality (residual histograms and quantile-quantile plots, and 

homogeneous variances by comparing estimated standard deviations).

To control for potential confounding, we performed case matching with four controls (i.e., 

persons from our cohort with no reported SI during observation) to each case. Matching was 

done by sex, HIV risk, and by HOPS clinic city. This allowed us to assess whether findings 

were robust when controlling for different confounders through matching. We compared 

study characteristics between cases and controls. Categorical measures compared SI versus 

none adjusted for matched pair using the Yates-corrected chi-square test. We used linear 

mixed models (LMMs) to compare means between persons with versus without reported 

SI using match groupings as a random intercept to account for correlations within matched 

pairs in these comparisons.

We used Poisson regression in a generalized linear mixed model (GLMM) context to derive 

adjusted models predicting SI. These models used the case-matched subjects and included a 

random intercept term to account for the matched design. These Poisson models were offset 

by the natural log of total time spent under observation in the analysis (from the later of first 

HOPS visit or January 1, 2000 to last HOPS contact). To generate adjusted models, initial 

variable screening was performed by identifying, from bivariate models, factors associated 

with SI with P-values of<0.05. These selected variables were then simultaneously included 

in a multivariable model, and those with P-values<0.05 in these adjusted models were 

retained in our final models. SAS version 9.4 (SAS Institute, Cary, NC) was used for all 

analyses.

3. Results

Among the 10,777 patients enrolled in HOPS as of March 31, 2017, we excluded 4071 for 

the following reasons: 3984 were not seen in the HOPS during 2000 or later and 87 did not 

have a CD4 count or HIV VL value available in the HOPS database.

We identified 6706 patients who received care in the HOPS from January 1, 2000 – March 

31, 2017 and met study inclusion criteria with a median follow-up of 5.4 years (IQR: 
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2.2–11.0 years), during which 224 (3.3%) had a charted diagnosis of SI during. Of persons 

identified with SI (median age 43.4 years, median CD4 count closest to most recent SI 

diagnosis or HOPS contact 439 cells/mm3), 71.4% were male, 54.0% were MSM, 25.4% 

were heterosexual, and 13.4% were PWID. Patients with an SI diagnosis differed from 

those without SI by age, sex, race/ethnicity, level of education, insurance payor, and other 

sociodemographic, clinical, and HIV treatment-related factors (Table 1). They also differed 

by multiple charted diagnoses and treatments including depression, anxiety, and bipolar 

disorder, as well as use of efavirenz and raltegravir (Table 2). Of the patients with an SI 

diagnosis, 17% had two or more such diagnoses recorded while under observation (from the 

later of first HOPS visit or January 1, 2000 to last HOPS contact) and 54% (n = 123) had a 

recorded suicide attempt. No trends for SI frequency and calendar year were observed. (data 

not shown).

Using Poisson regression, we conducted bivariate and multivariable analyses examining 

the associations of demographic and clinical factors with SI (Table 3). Bivariate analyses 

indicated that patients who were younger (< 50) vs. older (≥50), non-Hispanic/Latino 

black vs. non-Hispanic/Latino white or of other/unknown race/ethnicity, those with public 

insurance vs. private insurance payors, and those with a CD4 count < 350 cells/mm3 and VL 

≥ 50 copies/mL were at greater risk for SI.

In multivariable analysis, persons at increased risk for SI were more likely to be:<40 years 

of age (adjusted rate ratio [aRR] 2.41, 95% confidence interval [95%CI] 1.66–3.49), 40–49 

year old (aRR 1.65; 95%CI 1.19–2.29), non-Hispanic/Latino black (aRR 1.70; 95%CI 1.25–

2.31), have CD4+ cell count<350 cells/mm3 (aRR 1.30; 95%CI 1.03–1.63), viral load ≥50 

copies/mL (aRR 1.48; 95%CI 1.12–1.97), have stopped antiretroviral therapy (aRR 1.43; 

95%CI 1.07–1.90), have a history of: alcohol dependence (aRR 2.71; 95%CI 1.65–4.46), 

drug overdose (aRR 4.28; 95%CI 2.26–8.09), depression (aRR 4.65; 95%CI 3.54–6.10), 

bipolar disorder (aRR 1.77; 95%CI 1.09–2.89), psychosis/schizophrenia (aRR 4.55; 95%CI 

2.41–8.58), anti-anxiolytic use (aRR 2.14; 95%CI 1.60–2.86), antidepressant use (aRR 3.48; 

95%CI 2.62–4.64), and or raltegravir use (aRR 0.45; 95%CI 0.31–0.65) were at greater risk 

for SI (all P-values were<0.05). Type of insurance payor, type of clinic (public or private), 

anxiety diagnosis, and prescription of efavirenz, or dolutegravir were not associated with SI 

in multivariable analysis.

4. Discussion

In this well-characterized, diverse, prospective cohort of adult PWH in care, we observed 

over an almost 18-year period that approximately 3.3% of persons reported SI and about17% 

of these persons had two or more instances of SI documented from 2000 to 2017 (median 

duration of observation among patients was 5.4 years). Published studies have reported rates 

of SI from 13% - 28% among PWH, using various time-frames (lifetime or present) and 

different measurement methods (Carrico et al., 2010; Badiee et al., 2012; Lopez et al., 2018) 

Although diagnoses of SI were not made through mental health screening tools to the best 

of our knowledge, we found that the overall SI frequency reported in our cohort of PWH 

is similar to that reported for the U.S. general population (Centers for Disease Control and 

Prevention, n.d.; Substance Abuse and Mental Health Services Administration, 2017).
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SI can be influenced by numerous social, behavioral and biological factors, such as 

environmental stresses, substance use, mental health issues such as anxiety, depression or 

childhood trauma, and adverse experiences or serious or life threating medical conditions 

(Ahmedani et al., 2017; Webb et al., 2012; Dube et al., 2001; Ports et al., 2017). Historically, 

social isolation, lack of social support, and experiencing multiple forms of stigma have 

been associated with SI (Badiee et al., 2012; Ferlatte et al., 2017). We identified several 

risk factors associated with SI in our cohort of PWH. Younger age, non-Hispanic/Latino 

black ethnicity, and diagnoses of alcohol dependence, depression, psychosis/schizophrenia, 

and drug overdose were associated with a diagnosis of SI, consistent with results from 

some earlier studies (Walter and Petry, 2016; Substance Abuse and Mental Health Services 

Administration, 2017; Kennedy et al., 2015). Type of insurance payor, type of clinic (public 

or private), diagnosed anxiety, and prescription of dolutegravir or raltegravir were not 

associated with SI. There have been some findings that efavirenz containing regimens 

are associated with suicidal ideation. However, similar to other recent published findings 

(Bengtson et al., 2017; Chang et al., 2018) we found no association between the use of 

efavirenz and SI.

Our study had limitations. In some cases, SI was patient-reported and, to the best of 

our knowledge, the data identifying patients with SI were not systematically collected 

via mental health screening tools such as the Patient Health Questionnaire-9 (PHQ9) or 

similar instruments since there was no documentation indicating the presence of any type of 

diagnostic assessment of mental health. This lack of a systematic method of capturing and 

classifying a diagnosis of SI may limit the accuracy of current findings, and likely represents 

the minimum estimate of SI in this population. We also cannot exclude the possibility 

that some patients may have had previous diagnoses of SI captured elsewhere prior to 

HOPS enrollment or diagnoses that were unknown or undisclosed to their HOPS HIV 

care providers. Therefore, instances of SI may have been under-reported. The HOPS does 

not include a comparison group of HIV-uninfected persons with similar sociodemographic 

characteristics, and therefore we cannot comment on the possible association between HIV 

infection and SI in our study. Due to the composition of the HOPS cohort (primarily 

non-Hispanic/Latino white MSM), our findings may be less generalizable to the larger 

population of PWH in the U.S. including patients out of care, women, and persons of 

color. Additionally, we did not ascertain how many HOPS sites provide access to mental 

health treatment, so the differences observed, compared to other reports, might be related to 

patient access to mental health services that may ameliorate their risk of suicidal ideation. 

The ability to identify individuals who are at risk of suicide may facilitate prevention and 

allocation of adequate resources but unfortunately, factors that allow for the differentiation 

between those with suicidal ideation and those who may attempt suicide are not readily 

identifiable. It is therefore not possible to accurately predict immediate suicide risk for 

individual persons.

In conclusion, we noted that rates of SI among adult PWH who were in care were similar 

to rates reported in the general population (Centers for Disease Control and Prevention, 

n.d.). Based on the findings in this analysis, particularly for younger persons and non-

Hispanic blacks, efforts to decrease SI need to focus on the development of comprehensive 

approaches to combat SI among persons living with HIV. Suicide prevention efforts should 
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focus on the individual, family, relationships, community and societal related factors in the 

development of strategic interventions (Stone et al., 2017). Additionally, prevention efforts 

addressing modifiable risk factors such as alcohol and drug dependence, drug overdose 

risk, treating mental health disorders (depression, psychosis/schizophrenia), and disclosure 

of HIV status may have a measurable impact on the rates of SI and quality of life among 

PWH.
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Appendix 1.: HIV outpatient study investigators

The HIV Outpatient Study (HOPS) Investigators include the following 

persons and sites:
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Disease Control and Prevention (CDC), Atlanta, GA; Cheryl Akridge, Stacey Purinton, 
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Conor Daniel Flaherty, Patricia Bustamante, Feinberg School of Medicine, Northwestern 

University, Chicago, IL; John Hammer, Kenneth S. Greenberg, Barbara Widick, Rosa 

Franklin, Rocky Mountain Cares, Denver, CO; Douglas J. Ward, Troy Thomas, Cheryl 

Stewart, Dupont Circle Physicians Group, Washington, DC; Jack Fuhrer, Linda Ording-

Bauer, Rita Kelly, Jane Esteves, State University of New York (SUNY), Stony Brook, NY; 

Ellen M. Tedaldi, Ramona A. Christian, Faye Ruley, Dania Beadle, Princess Davenport, 

Lewis Katz School of Medicine at Temple University, Philadelphia, PA; Richard M. Novak, 
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Fig. 1. 
Selection steps outlining patients included in the current analysis, HIV Outpatient Study 

2000–2017, United States.
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Table 3

Poisson regression of factors associated with number of suicidal ideations, HIV Outpatient Study, United 

States 2000–2017 (n = 1120; 224 with suicidal ideation/attempt each matched to four with no attempts during 

the follow-up period; there were 301 total suicidal ideations among these 224).

Patient characteristics Bivariate RR (95% CI) Multivariable aRR (95% CI) Final multivariable aRR (95% CI)

Age in years*

< 40 3.71 (2.73–5.04) 2.48 (1.70–3.60) 2.41 (1.66–3.49)

40–49 2.41 (1.81–3.20) 1.64 (1.17–2.28) 1.65 (1.19–2.29)

≥ 50 Referent Referent Referent

Race/ethnicity

Non-Hispanic/Latino white Referent Referent Referent

Non-Hispanic/Latino black 1.48 (1.15–1.91) 1.66 (1.20–2.30) 1.70 (1.25–2.31)

Hispanic/Latino 1.29 (0.91–1.85) Referent Referent

Other/unknown race/ethnicity Referent Referent Referent

Employment

Yes (full or part time) Referent Referent

No 1.99 (1.55–2.55) 1.25 (0.86–1.80)

Insurance type

Public 1.68 (1.32–2.15) 0.87 (0.60–1.25)

Private/self-pay/other Referent Referent

Clinic type

Public 1.01 (0.80–1.29)

Private Referent

CD4+ cell count (cells/mm3)*

< 350 2.06 (1.69–2.51) 1.31 (1.04–1.65) 1.30 (1.03–1.63)

350+ Referent Referent

Viral load (copies/mL)*

< 50 Referent Referent Referent

≥ 50 2.61 (2.06–3.30) 1.48 (1.11–1.96) 1.48 (1.12–1.97)

Current or prior smoker

Yes 1.70 (1.32–2.18) 1.27 (0.92–1.75)

No Referent Referent

Stopped ARV regimen*

Yes 3.27 (2.56–4.18) 1.41 (1.06–1.88) 1.43 (1.07–1.90)

No Referent Referent Referent

Alcohol dependence*

Yes 5.98 (3.92–9.14) 2.49 (1.49–4.14) 2.71 (1.65–4.46)

No Referent Referent Referent

Depression diagnosis*

Yes 10.69 (8.44–13.55) 4.28 (3.23–5.69) 4.65 (3.54–6.10)

No Referent Referent Referent
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Patient characteristics Bivariate RR (95% CI) Multivariable aRR (95% CI) Final multivariable aRR (95% CI)

Bipolar disorder*

Yes 9.37 (6.38–13.74) 1.70 (1.04–2.78) 1.77 (1.09–2.89)

No Referent Referent

Psychosis/schizophrenia*

Yes 22.07 (13.36–36.44) 4.68 (2.47–8.86) 4.55 (2.41–8.58)

No Referent Referent Referent

Anxiety diagnosis*

Yes 4.71 (3.38–6.56) 1.47 (0.98–2.21)

No Referent Referent

Insomnia diagnosis*

Yes 3.38 (2.38–4.80) 1.19 (0.78–1.84)

No Referent Referent

Drug overdose*

Yes 6.92 (4.44–10.80) 3.82 (1.98–7.36) 4.28 (2.26–8.09)

No Referent Referent Referent

Anti-anxiolytic use*

Yes 5.20 (4.10–6.59) 1.87 (1.38–2.54) 2.14 (1.60–2.86)

No Referent Referent Referent

Pain diagnosis (any)*

Yes 2.50 (1.81–3.44) 1.37 (0.94–1.99)

No Referent Referent

Opioids prescribed*

Yes 2.94 (2.31–3.73) 1.12 (0.82–1.53)

No Referent Referent

Substance use*

Yes 6.18 (3.52–10.84) 1.65 (0.85–3.22)

No Referent Referent

Antidepressant use*

Yes 7.67 (6.00–9.81) 3.37 (2.53–4.50) 3.48 (2.62–4.64)

No Referent Referent Referent

Glucocorticoid use (not inhaled)*

Yes 1.32 (0.80–2.15)

No Referent

Dolutegravir use*

Yes 1.69 (0.84–3.43)

No Referent

Raltegravir use*

Yes 0.55 (0.41–0.72) 0.44 (0.30–0.63) 0.45 (0.31–0.65)

No Referent

Efavirenz use*
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Patient characteristics Bivariate RR (95% CI) Multivariable aRR (95% CI) Final multivariable aRR (95% CI)

Yes 1.28 (0.81–2.01)

No Referent

Abbreviations: RR: rate ratio; aRR: adjusted rate ratio; CI: confidence interval; ARV: antiretroviral therapy.

*
Time-dependent covariate (updated each calendar year).
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