
Suicide risk among persons living with HIV

Lily A. Brown, Ph.D.*,1, Ifrah Majeed, B.A.1, Wenting Mu, Ph.D.1, Jesse McCann, B.S.1, 
Stephen Durborow, B.S.2, Song Chen, Ph.D.3, Michael B. Blank, Ph.D.1

1University of Pennsylvania, Department of Psychiatry

2University of Pennsylvania, Clinical Research Computing Unit

3University of Wisconsin, La Crosse, Department of Mathematics and Statistics

Abstract

Persons living with HIV (PLWH) are significantly more likely to die by suicide compared to the 

general population. This is the first study to examine the impact of posttraumatic stress disorder 

(PTSD), major depressive disorder (MDD), insomnia, and substance use disorders on suicidal 

ideation/behavior among PLWH using electronic medical record (EMR) data. We also evaluated 

the mutual influence of interactions between PTSD and substance use disorders on suicide risk, 

consistent with the substance abuse, violence exposure, and HIV/AIDS “SAVA” syndemic model. 

Participants (n = 2,336) were HIV+ individuals recruited through the Center for AIDS Research 

(CFAR). Participants provided informed consent for extraction of their EMR. As hypothesized, 

univariate analyses revealed that PTSD, MDD, insomnia, alcohol and other substance use 

disorders (cocaine abuse and cocaine dependence, opioid abuse and dependence, cannabis abuse, 

other psychoactive substance abuse and dependence, and polysubstance use disorder) were each 

positively associated with suicidal ideation/behavior. Also as hypothesized, a multivariable 

analysis found that alcohol and cocaine dependence, MDD, and PTSD were significant predictors 

of suicidal ideation/behavior. Contrary to hypotheses, none of the interactions between PTSD and 

substance use disorders were significantly associated with suicidal ideation/behavior.
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Introduction

Persons living with HIV are significantly more likely to die by suicide compared to the 

general population (Badiee et al., 2012; Carrico et al., 2007). About 21% of persons living 

with HIV (PLWH) report suicidal ideation (Ferlatte et al., 2017), a full 5% report a past-year 

suicide attempt, and 1–2% of PLWH die by suicide (Gurm et al., 2015; Paparizos et al., 
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2017). Among PLWH with virus suppression who died, suicide was the second leading 

cause of death (Goehringer et al., 2017). In PLWH under 50 years old, suicide was the 

leading cause of death (17% men, 25% women; Goehringer et al., 2017). To further 

complicate matters, some types of antiretroviral therapies (ARTs), particularly efavirenz, are 

associated with increased risk for suicide (Mollan et al., 2017). Given the elevated risk for 

suicide among PLWH, it is essential to understand predictors of suicidal ideation and 

behavior in this sample.

Psychiatric comorbidities may serve as important predictors of suicide risk among PLWH 

given their predictive power in the general population. For instance, posttraumatic stress 

disorder (PTSD; Brown, Armey, Sejourne, Miller, & Weinstock, 2016), major depressive 

disorder (MDD), insomnia (Bernert, Hom, Iwata, & Joiner, 2017), and substance use 

disorders (SUD) (Bohnert et al., 2014) are each independently associated with suicide risk. 

These disorders are also highly prevalent among PLWH. Rates of trauma exposure and 

PTSD are disproportionately higher in PLWH compared to the general population (Martinez, 

Hosek, & Carleton, 2009). About 50% of PLWH have experienced trauma (76% caused by 

an intimate partner; Tjaden & Thoennes, 1998), half of whom meet diagnostic criteria for 

PTSD (Botha, 1996; Fellows, Spahr, Byrd, Mindt, & Morgello, 2015; Israelski et al., 2007; 

Kelly et al., 1998; Martinez, Israelski, Walker, & Koopman, 2002; Olley, Abrahams, & 

Stein, 2006). Sleep disorders (Rubinstein & Selwyn, 1998), MDD (Nedelcovych et al., 

2017), and SUD are also higher in PLWH compared to the general population and are 

associated with greater risk of trauma exposure (Gilbert et al., 2015).

There are very few studies examining the impact of psychiatric conditions on suicide risk in 

PLWH. Risk for suicidal behavior is higher following trauma exposure in PLWH compared 

to HIV- controls (Kagee, Bantjes, & Saal, 2017), such that PLWH are 4.7–7.6 times more 

likely to report suicidal ideation and suicide attempts if they have trauma-related disorders 

(Fellows et al., 2015; Fortuna et al., 2016; Kagee et al., 2017). Similarly, PLWH are also 

significantly more likely to report suicidal ideation if they are depressed or experiencing 

poor sleep (Dabaghzadeh, Jabbari, Khalili, & Abbasian, 2015). In the general population, 

substance use and sleep disorders have also been linked to increased risk for suicide and are 

common among PLWH compared to HIV- controls (Bernert et al., 2017; Ferrari et al., 2014; 

Norman, Chediak, Kiel, & Cohn, 1990); however, it remains unclear whether PLWH with 

SUDs and sleep disorders are at greater risk for suicide compared to PLWH who do not have 

these diagnoses. PLWH who use psychoactive drugs are 3–7 times more likely to attempt 

suicide than PLWH who do not, and PLWH who report frequent difficulty sleeping are 1.6–5 

times more likely to attempt suicide (Quintana-Ortiz, Gomez, Baez Feliciano, & Hunter-

Mellado, 2008). While each of these psychiatric conditions may independently confer risk 

for suicide among PLWH, interactions between these variables may serve as even stronger 

predictors of risk, consistent with a syndemic model (Reitmanova & Gustafson, 2012).

The syndemic model of “Substance Abuse, intimate partner Violence, and AIDS/HIV”, or 

SAVA, was coined to refer to the frequent co-occurrence and mutual influence between these 

risk factors (Singer, 1994). One study of the SAVA syndemic found that substance use and 

intimate partner violence (often a cause of PTSD; Brown, Burnette & Cerulli, 2014) were 

associated with subsequent depression symptoms among women infected with HIV 
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(Illangasekare, Burke, Chander, & Gielen, 2013). Furthermore, depression symptoms 

contributed to increased use of substances in this sample. In general, existing approaches to 

understanding suicidal ideation and behavior, such as STORM (Oliva et al., 2017) for opioid 

related suicide deaths and REACH-VET for predicting suicide risk in the Department of 

Veterans Affairs (VA; McCarthy et al., 2015), are consistent with a syndemic approach in 

that they value exploration of multimorbidity as opposed to individual predictors of suicide. 

However, the SAVA syndemic has not been explored in relationship to risk for suicidal 

ideation/behavior among PLWH.

The present study examined the impact of psychiatric disorders on risk for suicidal ideation 

and behavior among PLWH. Using data extracted from electronic health records of PLWH 

recruited through the Penn Center for AIDS Research (CFAR), the first goal for this study 

was to understand the extent to which PTSD, MDD, sleep disorders, and SUD contribute to 

risk for suicidal ideation/behavior among PLWH. We hypothesized that each of these 

psychiatric disorders would be independently associated with suicidal ideation/behavior 

among PLWH. Furthermore, we hypothesized that PTSD and SUD would be significantly 

associated with suicidal ideation/behavior above and beyond the influence of MDD and 

insomnia. Finally, we evaluated the influence of interactions between PTSD and SUDs on 

suicidal ideation/behavior, consistent with the SAVA syndemic model. We hypothesized that 

the presence of PTSD would interact with SUDs to confer enhanced risk for suicidal 

ideation/behavior.

Methods

Participants.

Participants (n = 2,336) were HIV+ individuals recruited through the Penn Center for AIDS 

Research (CFAR) Longitudinal Database at the University of Pennsylvania, Philadelphia, 

PA. Demographic information and diagnostic code frequencies are reported in Table 1. All 

CFAR participants in this study provided informed consent allowing for the extraction of 

their EMR data. Encounters were extracted from September 2006 to September 2018.

Suicide Codes.

Consistent with prior research (Assari, 2018; Hedegaard et al., 2018), a variety of codes 

reflecting suicidal ideation, suicidal behavior, and self-harm behavior were extracted from 

the electronic medical record (see Supplemental Digital Table 1). These codes identified 48 

patients, some of whom had multiple codes documented, including suicidal ideation (n = 

28), suicide attempt (n = 2), poisoning by propionic acid derivatives (n = 2), poisoning by 4-

aminophenol derivatives (n = 1), poisoning by benzodiazepines (n = 1), poisoning by anti-

allergic and antiemetic drugs (n = 1), poisoning by unspecified psychotropic drug (n = 1), 

poisoning by other drugs, medicaments, and biological substances (n = 1), poisoning by 

other antidepressants (n = 1), encounter for observation for other suspected diseases and 

conditions ruled out (n = 15; with some indication of self-harm or suicide risk). Control 

comparisons were PLWH who did not have any documented evidence of these suicidal 

ideation/behavior codes.
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Psychiatric Codes.

Psychiatric codes for posttraumatic stress disorder (PTSD), depressive disorders, sleep 

disorders, substance abuse, and substance dependence were extracted from the electronic 

health record. Polysubstance use disorder was calculated as the presence of more than 1 

substance use disorder.

Extraction Procedures.

The University of Pennsylvania maintains a research repository of electronic health 

information that is compiled from multiple University of Pennsylvania Health System 

(UPHS) clinical information databases and is updated daily. This repository was used to 

query all hospital encounter records for participants enrolled in the CFAR registry to identify 

occurrences of the diagnoses of interest. Extracted data sets identified participants using 

only CFAR registry participant IDs to protect participant confidentiality.

Data Analysis.

First, the suicidal ideation/behavior classifier (0 = no indication of suicidal ideation/

behavior; 1 = indication of suicide ideation/behavior) was compared against demographic 

information to determine whether there were differences in demographics based on suicidal 

ideation/behavior. Then, a series of chi-square analyses were run in which each psychiatric 

diagnosis was compared against the suicidal ideation/behavior classification. To correct for 

multiple comparisons for this analysis, the Benjamini-Hochberg correction was used 

(Benjamini & Hochberg, 1995).

Next, a multivariable logistic regression model was run in which PTSD, MDD, insomnia, 

alcohol dependence, cocaine dependence, cannabis dependence, opioid dependence, and 

other psychoactive substance dependence were each entered as independent variables to 

predict suicidal ideation/behavior classification. Sedative dependence and hallucinogen 

dependence were dropped from the model due to low base rates.

Finally, to explore SAVA syndemic interactions between substance use and trauma-related 

symptoms, multivariable logistic regression models were run to examine main effects of 

PTSD and substance dependence and a PTSD × substance dependence interaction. This 

analysis was repeated, in turn replacing substance dependence with substance abuse, alcohol 

dependence, alcohol abuse, and polysubstance use disorders.

Given that there was a significant difference in gender between the suicidal ideation/

behavior classifier, gender was included as a covariate in all analyses. This covariate did not 

change any of the results. Results are reported without the covariate included.

Results

Electronic Health Record Analyses

Univariate analyses.—After correcting for multiple post hoc comparisons, PTSD, major 

depressive disorder, insomnia, alcohol abuse, alcohol dependence, cocaine abuse, cocaine 

dependence, opioid abuse, opioid dependence, cannabis abuse, other psychoactive substance 
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abuse, other psychoactive substance dependence, any substance abuse, any substance 

dependence, and polysubstance use disorder were each positively associated with suicidal 

ideation/behavior categorization (see Table 1). Rates of documented sedative and 

hallucinogen abuse and dependence were too low for inclusion in Benjamini-Hochberg 

corrections.

Multivariable analyses.—When all variables were entered into a simultaneous model 

(using only “dependence” substance use disorder variables and excluding “abuse” substance 

use disorder variables due to multicollinearity), major depression, alcohol dependence, 

cocaine dependence and PTSD were significant predictors of suicidal ideation/behavior 

categorization (Table 2).

Interactions between PTSD and substance use on suicidal ideation/behavior 
categorization.—When PTSD, substance dependence, and the PTSD × substance 

dependence interaction were entered as predictors of suicidal ideation/behavior 

categorization, substance dependence and PTSD were significantly associated with suicidal 

ideation/behavior categorization, whereas the interaction term was not (see Table 2). Similar 

results emerged when substance abuse, alcohol dependence and abuse and polysubstance use 

disorder were each entered as a predictors of suicidal ideation/behavior categorization along 

with the main effect of and interaction with PTSD.

Discussion

In this large sample of PLWH, several psychiatric diagnoses were strongly associated with 

suicide risk in the EHR. In univariate analyses, a number of substance use disorders as well 

as PTSD, MDD, and insomnia were associated with suicidal ideation/behavior. However, in 

a multivariable analysis, MDD, alcohol use disorder, cocaine use disorder and PTSD were 

the only significant predictors of suicide risk. These findings held after controlling for the 

effect of gender. To our knowledge, this was the first study of its kind to demonstrate the 

unique importance of MDD, PTSD, cocaine and alcohol use disorders in PLWH for 

predicting suicidal ideation/behavior from the medical record.

Univariate results were largely consistent with a priori hypotheses that PTSD, MDD, 

insomnia and substance disorders would each demonstrate a significant association with 

suicide risk among PLWH. These findings are consistent with prior research that established 

a link between psychiatric and sleep disorders and suicide risk among the general population 

(e.g., Bohnert et al., 2014; Brown et al., 2016; Bernert et al., 2017) and among PLWH 

(Dabaghzadeh et al., 2015; Fellows et al., 2015; Quintana-Ortiz et al., 2008). However, these 

findings were especially interesting because our prior research demonstrated that MDD was 

one of the only diagnoses among PLWH that was accurately documented in the EHR when 

compared to national epidemiological studies (Brown, Mu, McCann, Durborow, & Blank, 

2020). Our findings suggest that even though substance use disorders, PTSD, and insomnia 

are under-diagnosed in this sample, these diagnoses have strong predictive power for 

suicidal ideation and behavior.
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In multivariable analyses, MDD, PTSD, cocaine, and alcohol use disorders were most 

strongly associated with suicidal ideation/behavior classification. The relative risk of 

suicidal ideation/behavior increased by 15 times for a diagnosis of MDD, nearly 8 times for 

alcohol use disorder, over 4 times for cocaine use disorder, and over 3 times for PTSD. 

These findings were consistent with our hypotheses, as prior research has demonstrated an 

association between these disorders and suicide risk among the general population (Bohnert 

et al., 2014; Brown et al., 2016) and among PLWH (Quintana-Ortiz et al., 2008). Given that 

this is the first study of its kind to be conducted using EHR data, these findings should be 

replicated before any conclusions are drawn.

Contrary to hypotheses, there were no significant interactions between PTSD and substance 

use disorders in predicting suicidal ideation/behavior classification. These results are 

inconsistent with prior SAVA studies on the effect of substance use and intimate partner 

violence on depression among PLWH (Illangasekare, Burke, Chander, & Gielen, 2013). 

However, it should be noted that past research measured partner violence (not PTSD), 

depression (not suicide risk) and utilized a female sample of PLWH. In addition, the current 

study measured just the presence or absence of PTSD or substance use disorder, and not the 

severity of the disorders, which may reveal a different pattern in predicting suicide risk. 

Given that this is the first study to explore SAVA syndemic effects on suicide risk, more 

research is needed on this topic.

This study has several clinical implications for the treatment and assessment of psychiatric 

disorders among PLWH, specifically substance abuse, MDD and PTSD. As PLWH are 

significantly more likely to die by suicide compared to the general population (Badiee et al., 

2012; Carrico et al., 2007), it is critical for clinicians to be aware of psychiatric disorders 

associated with suicide risk among PLWH clients. First, clinicians should regularly assess 

for substance use disorders, MDD and PTSD among all of their patients with HIV. Second, 

clinicians should ensure close documentation of these diagnoses in the medical records to 

promote awareness of the diagnoses across the treatment team. Prior research by our team 

(Brown et al., 2020) demonstrated that psychiatric disorders tend to be under-diagnosed 

among PLWH. Without documentation of these disorders, clinicians are unlikely to refer for 

appropriate treatment. Third, clinicians should be aware that several evidence-based 

practices exist for these disorders. Some research suggests that evidence-based treatments 

for these disorders can reduce suicide risk (e.g., Brown et al., 2019). With appropriate 

diagnosis, documentation, and referral to evidence-based practices, PLWH may experience a 

reduction in suicide risk.

There are several limitations of this study which should be considered when evaluating the 

findings. First, this study relied on documentation of suicide risk through diagnostic codes 

rather than through analysis of free-text notes. We are currently pilot testing a natural 

language processing algorithm to allow for the detection of suicide risk in free-text notes, 

and plan to repeat these analyses using data from free-text if the algorithm has high 

sensitivity and specificity for suicidal ideation/behavior classification. Second, this study 

sample was mostly middle aged, male, and African American, and all participants consented 

to have their health information included as data in the CFAR registry. Results may not 

generalize to other samples with differing demographics or in participants unwilling to 
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participate in research. Finally, the number of participants with documented evidence of 

suicidal ideation or behavior was relatively small. Results need to be replicated in a sample 

with more individuals who endorsed suicidal thoughts or behaviors.

In summary, this is the first study in a large sample of PLWH to demonstrate that MDD, 

PTSD, insomnia and substance use disorders were significantly associated with suicide risk 

using data entirely from the EHR. Alcohol and cocaine use disorders as well as MDD and 

PTSD were most strongly associated with suicidal ideation/behavior classification in a 

multivariable analysis. This study did not find any significant interactions between PTSD 

and substance use disorders in predicting suicidal ideation/behavior classification. Overall, 

these findings highlight the role that substance use, MDD and PTSD play in suicide risk for 

PLWH, and stress the importance of the assessment and treatment of these psychiatric 

comorbidities among PLWH.
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Table 1.

Demographics and Clinical Characteristics based on Electronic Health Record Information

Total Sample (n = 
2,336)

Suicide+ (n = 48) Suicide− (n = 
2,288)

Test Statistic

Age, Mean (SD) 52.86 (11.40) 50.14 (9.90) 52.86 (11.42) t = 1.641, p = .101

Gender (female) n (%) 632 (27.05) 22 (45.83) 610 (26.66) χ2 = 8.757, p = .003

Race, n (%) Fisher’s exact = .180

Black/African American 1,474 (63.10) 39 (81.25) 1,435 (62.72)

White 776 (33.22) 9 (18.75) 767 (33.52)

Asian 9 (0.39) 0 (0.00) 9 (0.39)

Native Hawaiian/Pacific 
Islander

2 (0.09) 0 (0.00) 2 (0.09)

Other 48 (2.05) 0 (0.00) 48 (2.10)

Unknown/Missing 27 (1.16) 0 (0.00) 27 (1.18)

Marital Status Fisher’s exact = .864

Single 1,798 (76.97) 40 (83.33) 1,758 (76.84)

Divorced 121 (5.18) 1 (2.08) 120 (5.24)

Widowed 48 (2.05) 1 (2.08) 47 (2.05)

Separated 56 (2.40) 1 (2.08) 55 (2.40)

Married 313 (13.40) 5 (10.42) 308 (13.46)

PTSD 61 (2.61) 10 (20.83) 51 (2.23) χ2 = 63.987 p < .001, adjusted p value = .031*

MDD 450 (19.26) 40 (83.33) 410 (17.92) χ2 = 129.35, p < .001, adjusted p value = .025*

Insomnia 176 (7.53) 10 (20.83) 166 (7.26) χ2 = 12.442, p < .001, adjusted p value = .044*

Alcohol Abuse 81 (3.47) 22 (45.83) 59 (2.58) χ2 = 262.787, p < .001, adjusted p value = .003*

Alcohol Dependence 41 (1.76) 14 (29.17) 27 (1.18) χ2 = 213.552, p < .001, adjusted p value = .009*

Sedative Abuse 4 (0.17) 3 (6.25) 1 (0.04) Fisher’s exact p < .001

Sedative Dependence 2 (0.09) 1 (2.08) 1 (0.04) Fisher’s exact p = .041

Cocaine Abuse 65 (2.78) 17 (35.42) 48 (2.10) χ2 = 192.94, p < .001, adjusted p value = .022*

Cocaine Dependence 33 (1.41) 12 (25.00) 21 (0.92) χ2 = 195.77, p < .001, adjusted p value = 0.019*

Hallucinogen Abuse 2 (0.09) 0 (0.00) 2 (0.09) Fisher’s exact p = 1.00,

Hallucinogen 
Dependence

1 (0.04) 0 (0.00) 1 (0.04) Fisher’s exact p = 1.00,

Cannabis Abuse 13 (0.56) 3 (6.25) 10 (0.44) Fisher’s exact p = .002, adjusted p value = .040*

Cannabis Dependence 9 (0.39) 1 (2.08) 8 (0.35) Fisher’s exact p = 0.171, adjusted p value = .050

Opioid Abuse 14 (0.60) 4 (8.33) 10 (0.44) Fisher’s exact p < .001, adjusted p value = 0.034*

Opioid Dependence 27 (1.16) 3 (6.25) 24 (1.05) Fisher’s exact p = .017, adjusted p value = 0.047*

Other psychoactive 
substance abuse

57 (2.44) 16 (33.33) 41 (1.79) χ2 = 196.48, p < .001, adjusted p value = 0.016*

Other psychoactive 
substance dependence

14 (0.60) 4 (8.33) 10 (0.44) Fisher’s exact p < .001, adjusted p value = 0.038*

Any substance abuse 107 (4.58) 23 (47.92) 84 (3.67) χ2 = 210.58, p < .001, adjusted p value = 0.013*

Any substance 
dependence

66 (2.83) 13 (27.08) 53 (2.32) χ2 = 105.04, p < .001, adjusted p value = .028*
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Total Sample (n = 
2,336)

Suicide+ (n = 48) Suicide− (n = 
2,288)

Test Statistic

Polysubstance use 
disorder

56 (2.40) 18 (37.50) 38 (1.66) χ2 = 258.09, p < .001, adjusted p value = .006*

Note:

*
indicates psychiatric variables that were significantly associated with suicidal ideation/behavior classification after the Benjamini-Hochberg 

(1995) correction from which the adjusted p values were derived. Psychiatric variables survived this correction if the adjusted p value was larger 
than the original p value.
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Table 2.

Multivariable and interaction analyses based on electronic health record data

Predictor OR (95% CI) SE z p

Multivariable analysis

PTSD 3.150 (1.213 – 8.182) 1.534 2.36 .018

MDD 15.412 (6.807–34.895) 6.426 6.56 <.001

Alcohol dependence 7.973 (2.763 – 23.005) 4.311 3.84 <.001

Other psychoactive substance dependence 1.824 (0.372 – 8.956) 1.481 0.74 .459

Opioid dependence 0.560 (0.093 – 3.391) 0.515 −0.63 .528

Cocaine dependence 4.658 (1.375, 15.781) 2.900 2.47 .013

Cannabis dependence 0.198 (0.016 – 2.497) 0.256 −1.25 .211

Insomnia 0.979 (0.423 – 2.267) 0.419 −0.05 .961

Interaction Analyses: PTSD and Alcohol Abuse

PTSD 8.628 (2.859 – 26.042) 4.863 3.82 <.001

Alcohol Abuse 29.401 (14.625 – 59.104) 10.475 9.49 <.001

PTSD × Alcohol Abuse 0.469 (0.085 – 2.607) 0.411 −0.86 .387

Interaction Analyses: PTSD and Alcohol Dependence

PTSD 9.673 (3.832 – 24.421) 4.571 4.80 <.001

Alcohol Dependence 31.600 (13.881 – 71.937) 13.263 8.23 <.001

PTSD × Alcohol Dependence 0.517 (0.065 – 4.088) 0.545 −0.63 .532

Interaction Analyses: PTSD and Substance Abuse

PTSD 10.049 (3.302, 30.583) 5.706 4.06 <.001

Substance Abuse 23.662 (11.986 –46.712) 8.211 9.12 <.001

PTSD × Substance Abuse 0.260 (0.053 – 1.280) 0.211 −1.66 .098

Interaction Analyses: PTSD and Substance Dependence

PTSD 8.111 (3.009 – 21.866) 4.104 4.14 <.001

Substance Dependence 12.426 (5.409 – 28.544) 5.273 5.94 <.001

PTSD × Substance Dependence 0.604 (0.108 – 3.366) 0.529 −0.58 0.565

Interaction Analyses: PTSD and Polysubstance Use Disorder

PTSD 7.749 (2.804 – 21.412) 4.018 3.95 <.001

Polysubstance use disorder 30.395 (14.333 – 64.454) 11.657 8.90 <.001

PTSD × Polysubstance use disorder 0.823 (0.107 – 6.328) 0.856 −0.19 .851

Note: MDD = major depressive disorder; PTSD = posttraumatic stress disorder
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