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STRUCTURED ABSTRACT:

Background: Chronicity of depression among people living with HIV (PLWH) is associated 

with poorer viral suppression and mortality risk. The extent to which suicidal ideation (SI) and 

other baseline characteristics predict a prolonged duration of depressive illness among PLWH is 

not known but could help identify PLWH most at risk.

Methods: Data were drawn from a sample of 1002 depressed PLWH engaged in primary care at 

a metropolitan HIV clinic from 2007-2018, representing 2,569 person-years. Depression 

characteristics were derived from the Patient Health Questionnaire 9 (PHQ-9), administered 

during routine screening. Other characteristics were derived from clinic data. Unadjusted and 

covariate-adjusted survival analyses compared the time to depression remission between depressed 

participants with and without SI at their initial screening.
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Results: At baseline, 38.4% of depressed PLWH endorsed SI. Depressed PLWH with SI took 

significantly longer to achieve remission from depression than those without SI. The association 

appeared to be mediated by depression symptom severity. When adjusted for age, depression 

diagnosis, any recent drug use, and depression symptom severity, baseline SI no longer predicted 

remission hazard.

Limitations: Participants were assessed for depression with variable frequency. The analysis 

assumed all patients received comparable treatment for their depression. Some variables were 

based on clinic measurements that may be subject to misclassification bias.

Conclusions: These data suggest that depressed PLWH with SI are at risk for greater chronicity 

of depression because their depression is more severe. Accordingly, PLWH should be urgently 

referred to psychiatric care in the event of SI or severe depressive symptoms.
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BACKGROUND:

Depression is highly prevalent among people living with HIV (PLWH) (Badiee et al., 2012; 

Catalan et al., 2011; Nanni et al., 2015) and occurs at rates 2-4 times that in the general 

population (Bing et al., 2001; Ciesla and Roberts, 2001). Depressive symptoms are 

associated with poorer disease outcomes in PLWH (Friedman et al., 2015; Ickovics et al., 

2001), lower adherence to antiretroviral medication, and poorer psychosocial functioning 

(Blashill et al., 2015; Friedman et al., 2015; Peltzer et al., 2015). Although depression 

treatment is associated with improvements in affective symptoms and adherence to 

antiretroviral treatment (Eshun-Wilson et al., 2018; Pence et al., 2015; Sin and DiMatteo, 

2014), many PLWH with depression do not receive evidence-based treatment (Cholera et al., 

2017; Pence et al., 2012). This treatment gap likely contributes to chronicity of depression in 

this population, a factor that has been associated with missed clinic appointments, poorer 

viral suppression, and mortality (Pence et al., 2018).

PLWH also experience higher rates of suicidal ideation (SI) than the general population and 

are at an increased risk of completing suicide, even in the era of highly active antiretroviral 

therapy (HAART) (Jia et al., 2012; Keiser et al., 2010; Kelly et al., 1998). In cross-sectional 

studies, SI or suicide risk among PLWH has been associated with comorbid psychiatric 

illness, unsuppressed viral load, and the presence of an AIDS-defining illness (Badiee et al., 

2012; Jia et al., 2012; Kang et al., 2016; Keiser et al., 2010; López et al., 2018; 

Protopopescu et al., 2012).

Although SI and longer duration of depressive illness share an association with poorer HIV 

treatment outcomes, there are currently no studies examining the association between SI and 

depression chronicity among PLWH. Here we have applied longitudinal analytical methods 

to archived patient data from a large sample of PLWH engaged in primary care to compare 

length of time to remission of depression between depressed PLWH who do and do not have 

SI. We also examined the relative contribution of SI and other patient-level characteristics to 
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length of time to remission of depression. Because urgent psychiatric treatment to address SI 

and factors associated with a prolonged course of depression may improve mental health and 

HIV outcomes, this investigation of the course of depressive illness among PLWH and the 

particular role of SI may help to identify those at risk for HIV-related morbidity and 

mortality.

METHODS:

Data were derived from the medical records and self-report assessments of PLWH receiving 

primary care at the HIV clinic of a metropolitan academic center. The clinic currently serves 

approximately 4,842 PLWH, 61% of whom completed self-report assessments known as 

Patient Reported Outcomes (PROs) as part of routine care. PROs were collected from 

participants at regular intervals, approximately every 3-6 months. Clinical information from 

the electronic medical record complemented the PROs and were abstracted to a central 

database without personally identifiable information. Data from this central database were 

used for this analysis. Our academic center’s Institutional Review Board exempted this study 

from review.

Analysis sample

The nine-item Patient Health Questionnaire (PHQ-9), a validated depression screening tool 

(Kroenke et al., 2001), was routinely collected during PROs beginning in November 2007. 

Participants were included if they had completed the PHQ-9 in at least two PROs between 

November 2007 and January 2018 and met the study cutoff for depression at their baseline 

PRO. Because including subscores of the PHQ-9 SI screening item (item 9) may introduce 

bias, we calculated a “PHQ-8” score by subtracting item 9 scores from the PHQ-9 total 

score. Participants were classified as depressed if their baseline PHQ-8 score was 10 or 

greater, which has been validated as a screening threshold for depression (Kroenke et al., 

2009). Participants with a baseline PHQ-8 score less than 10, even if they reported SI, were 

excluded in order to evaluate the relationship of SI to depression chronicity. Participants 

were also excluded if the participant did not respond to the PHQ-9 at their baseline PRO or 

if the demographic variables of age or sex were missing.

Measures

Depression symptom severity, SI, and remission from depression—Depression 

symptom severity, SI, and remission from depression were captured by the PHQ-9. The 

PHQ-8 score at baseline was used to measure depression symptom severity. Participants 

were classified as having SI if they endorsed SI at their baseline assessment for at least 

“several days” over the preceding two weeks on item 9 of the PHQ-9 (“thoughts that you 
would be better off dead, or of hurting yourself in some way”) which has been associated 

with an increased risk of subsequent suicide attempt or death (Simon et al., 2013). Our 

outcome of interest, time to remission from depression, was defined as the time between the 

baseline PHQ-8 score and the first follow-up PHQ-8 with a score less than 5 (Kroenke et al., 

2010), indicating the first recorded remission from their baseline depression.
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Demographics and HIV risk behaviors—Demographics included age, sex, and race/

ethnicity. Because the association between HIV and suicide was observed to be stronger 

before the introduction of HAART in a Swiss nationwide study (Jia et al., 2012), we 

controlled for cohort effects by calculating a dichotomous indicator for whether a participant 

was diagnosed with HIV in the pre-HAART or HAART era, defined as before or after 

January 1, 1997, respectively. We also extracted self-reported risk factors for HIV infection 

such as identifying as a man who has sex with men (MSM) or having a history of injection 

drug use (IDU), as both have been associated with a greater risk of suicide in PLWH 

(Carrieri et al., 2017; Keiseret al., 2010).

Diagnosis of psychiatric and substance use disorders—Mental and substance use 

disorders have been shown to increase the risk of subsequent suicide among PLWH (Jia et 

al., 2012). We used ICD-9 and/or ICD-10 codes derived from the electronic medical record 

to identify psychiatric and substance use disorders diagnosed at the time of, before, or up to 

seven days after each participant’s first PHQ-9 measurement. The seven-day post-PHQ 

window was intended to capture baseline variables recorded on dates immediately following 

the initial assessment, whether erroneously or due to an interrupted encounter. Psychiatric 

diagnoses were grouped into corresponding categories: “depression,” “bipolar disorder,” 

“anxiety,” “psychosis,” “PTSD,” and “adjustment disorder” (Supplemental Table S1-S2), 

and substance use disorder diagnoses were grouped by substance (alcohol, stimulants, 

opioids, sedatives, cannabis, other substances) and combined into an “any” substance use 

disorder category (Supplemental Table S3-S4).

Self-reported substance use—Published studies of PLWH identified associations 

between substance abuse and past suicidal ideation, plan, or attempt (Badiee et al., 2012; 

Carrieri et al., 2017). Patients reported drug use on PROs using the World Health 

Organization Alcohol, Smoking and Substance Involvement Screening Test (ASSIST). 

Lifetime history of drug use was included in the analysis if participants reported it at the 

time of, before, or up to seven days after the baseline PHQ-9 (Humeniuk et al., 2008). 

Recent drug use was included if participants answered ‘yes’ to drug use in the last three 

months at any time from one year before the baseline PHQ-9 to seven days afterwards. 

Drugs were categorized as amphetamines, street opiates, cocaine or crack, and marijuana, 

with a composite ‘any drug use’ term for any use of the four. We likewise identified harmful 

alcohol use from the Alcohol Use Disorders Identification Test – Concise (AUDIT-C). An 

AUDIT-C score of greater than or equal to 4 for men and greater than or equal to 3 for 

women was considered positive (Bradley et al., 2007).

Psychiatric medication—Because persons with a lifetime suicide attempt were more 

likely to be prescribed psychiatric medications than non-attempters (Badiee et al., 2012), we 

extracted psychiatric medication prescription from the medical record to account for any 

confounding influence. Psychiatric medications were included if the participant had an 

active prescription at the time of their baseline PHQ-9. We categorized medications 

according to drug class: antidepressants, sedative/hypnotic medications including 

benzodiazepines, antipsychotics, and mood stabilizers (see Supplemental Table S5).

Tyree et al. Page 4

J Affect Disord. Author manuscript; available in PMC 2020 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Antiretroviral medication—We extracted select antiretroviral medications (ARVs) if the 

patient had an active prescription for any ARV regimen containing the drugs dolutegravir, 

efavirenz, raltegravir, or rilpivirine at the time of their baseline PHQ-9. Dolutegravir, 

rilpivirine, and efavirenz were selected due to observational studies showing an association 

with neuropsychiatric adverse events (Fettiplace et al., 2017; Hoffmann et al., 2017), case 

reports of psychiatric symptoms (Freeman and Levenson, 2015; Kheloufi et al., 2015), or a 

evidence of an increased risk of subsequent suicidality (Mollan et al., 2014). Raltegravir, 

which is generally well tolerated, was selected as a control.

HIV viral load—We included detectable viral load in the analysis because it is associated 

with severe psychiatric events including suicide or suicide attempt (Protopopescu et al., 

2012). We used the viral load result occurring closest to the baseline PHQ-9 and drawn 

within 90 days before or up to seven day after the baseline PHQ-9. We considered HIV viral 

load detectable at above a threshold of 400 copies/ml as this was the lowest-sensitivity 

threshold for detection among viral load tests administered to our sample.

Recent HIV diagnosis—A higher prevalence of SI has been observed immediately after 

HIV diagnosis, which then decreases over time (Perry et al., 1990). We accounted for 

adjustment to this life event by classifying patients who received their HIV diagnosis within 

90 days of their baseline assessment to be recently diagnosed.

Prior psychiatric office visit—A patient was considered to have had prior psychiatric 

office visit if they had a completed visit with a psychiatric provider registered in the 

electronic medical record before their baseline PHQ-9.

Analysis

In descriptive analyses, distributions of demographic and clinical variables were compared 

between participants with and without SI using Pearson’s chi-square test for categorical 

variables, and independent-samples t-test for scalar variables. We compared the distribution 

of observations obtained using the Wilcoxon rank sum test.

We compared the time to depression remission between participants with and without SI at 

the time of their first PHQ screening by the Gehan-Breslow-Wilcoxon test, and by the 

unadjusted hazard ratio from the Cox proportional hazards model.

To compare the hazard of depression remission between the groups with and without SI at 

baseline, when adjusting for covariates of interest, we used a multi-predictor Cox 

proportional hazards model. First, we performed single-predictor Cox regression on all 

covariates of interest. The terms which were significant at p < 0.2 were considered as 

candidates for the multi-predictor model. Backward model selection was used to arrive at a 

final Cox proportional hazards model, including the SI variable and all covariates significant 

at p ≤ 0.05 in the step-wise procedure. For both the unadjusted and adjusted Cox 

proportional hazards models, we assessed predictive accuracy with Harrell’s C-statistic for 

Cox regression. We tested for proportionality of hazard using Schoenfeld residuals. To 

assess the relationship between depression severity and SI in the time to depression 
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remission analysis, we performed a sensitivity analysis excluding baseline PHQ-8 score as a 

covariate of interest in model selection.

RESULTS:

Characteristics of Sample

A sample of 1002 participants met criteria for our primary analysis, representing 2,569 

person years. Baseline characteristics of depressed PLWH with and without SI are described 

in Table 1. Participants were primarily white, men, and MSM. At baseline, 38.4% of 

depressed PLWH in the study endorsed SI. A significantly greater proportion of participants 

with SI carried a diagnosis of depression or had been seen by a psychiatrist prior to baseline. 

Likewise, patients with SI had a significantly higher baseline PHQ-8 score than the non-

suicidal comparison group. A significantly greater number of PHQ-9 observations were 

available for participants with SI at baseline and for those who had attained remission.

Unadjusted Analysis

Kaplan-Meier curves for the distribution of the time to depression remission are presented in 

Figure 1, and results of time-to-remission analysis are presented in Table 2. Participants with 

SI at baseline had a significantly longer median time to depression remission than their 

counterparts without SI (1812 days versus 1330 days). Likewise participants with SI at 

baseline had lower 1-, 2-, and 5-year remission rates (0.120 versus 0.164, 0.236 versus 

0.318, and 0.501 versus 0.608, respectively) and a significantly longer course of depressive 

illness (Gehan-Breslow-Wilcoxon p = 0.002). In Cox proportional hazard modeling, baseline 

SI was associated with an unadjusted hazard ratio (HR) for depression remission of 0.736, 

95% CI = 0.604, 0.898 (p = 0.003), indicating a lower likelihood of attaining remission at 

any point in time. Concordance of this univariate Cox proportional hazard model was 0.542 

(SE = 0.013).

Covariate-Adjusted Analysis

Results of univariate Cox regression for covariates of interest are presented in Table 3. In 

addition to SI, significantly lower remission hazards were found for older age (HR = 0.986 

per year, p = 0.003), psychiatric diagnoses of depression (HR = 0.711, p < 0.001) and 

anxiety (HR = 0.752, p = 0.011), active prescriptions for antidepressants (HR = 0.719, p = 

0.001) and sedative/hypnotics (HR = 0.761, p = 0.017), lifetime use of any drug (HR = 

0.774, p = 0.031), recent use of any drug (HR = 0.756, p = 0.006), a prior office visit with a 

psychiatrist (HR = 0.820, p = 0.049), and higher PHQ-8 score at baseline (HR = 0.943 per 

point, p < 0.001).

Older age (HR = 0.985 per year, p = 0.003), depression diagnosis (HR = 0.801, p = 0.031), 

recent use of any drug (HR = 0.724, p = 0.002), and higher baseline PHQ-8 score (HR = 

0.948 per point, p < 0.001) all predicted a longer course of depressive illness in the final 

multivariable Cox regression model (Table 4). We found no evidence for non-proportionality 

of hazard. Concordance of this multi-predictor Cox regression model was 0.594 (SE = 

0.016). After controlling for the confounding effects of age and depression diagnosis and 
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adjusting for depression severity as measured by PHQ-8, baseline SI was no longer a 

significant predictor of remission hazard, HR = 0.900, 95% CI=0.727, 1.115 (p = 0.334).

Without adjusting for PHQ-8 score, baseline SI was a significant predictor of prolonged time 

to remission in sensitivity analysis (see Table 5). The multivariable Cox regression model for 

baseline SI adjusted for age, antidepressant prescription at baseline, and recent use of any 

drug.

DISCUSSION:

This is the first longitudinal analysis of the association between SI and the chronicity of 

depressive symptoms in PLWH. In unadjusted analysis, we found that depressed PLWH 

presenting with SI in the outpatient setting may be expected to suffer depressive illness for a 

significantly longer period of time than their non-suicidal depressed peers. However, in 

multivariable and sensitivity analyses this finding was attributable to greater severity of 

depression rather than SI specifically. This association between depressive symptom severity 

and chronicity of illness has been observed among outpatients in general primary care, but it 

has never been shown in PLWH, a population with significant morbidity and mortality 

related to depression and suicide (Falola et al., 2017; Poutanen et al., 2007; Riihimaki et al., 

2014; Stegenga et al., 2012). Our findings underscore the importance of routine screening 

for SI in PLWH as they may be at risk for greater chronicity of depression and poorer HIV 

and mental health outcomes. However, our findings also suggest that patients with greater 

severity of depressive symptoms, with or without SI, should be promptly identified and 

connected to care with similar urgency.

Particular attention is warranted to PLWH with a previous diagnosis of depression and those 

who are actively using drugs. The association between longer time to depression remission 

and baseline depression diagnosis may reflect a longer pre-study history of depressive 

illness, which has been observed to predict a more chronic depressive course (Holma et al., 

2008). The finding that recent drug use predicted longer duration of depressive illness is 

consistent with findings from the general population that persons with substance use 

disorders and depression had a significantly lower likelihood of past year depression if in 

recovery (Agosti and Levin, 2010). In PLWH with depression, antidepressant treatment is 

recommended even in the setting of an active substance use disorder, as illicit drug use did 

not moderate antidepressant treatment response in a clinical trial of directly observed 

fluoxetine for depression (Grelotti et al., 2017). Our findings underscore the need for further 

study into the complex relationship between substance use and depression, as well as the 

importance of rigorous screening and treatment for substance use disorders in the outpatient 

context. This is especially relevant for PLWH, in whom substance use and depressive illness 

are highly comorbid (Bing et al., 2001) and considered psychosocial syndemics, i.e., 

“intertwined and mutually enhancing epidemics” (Singer and Clair, 2003) associated with 

poorer HIV treatment outcomes (Blashill et al., 2015; DeLorenze et al., 2010; Friedman et 

al., 2015).

While data from the United States general population suggest similar chronicity of 

depression between age groups (Kessler et al., 2010), older age predicted a longer course of 
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depressive illness among PLWH in our analysis. And while no data is available on 

depression duration in this population, studies of middle-aged and older PLWH have shown 

a strikingly high prevalence of depressive symptoms and suicidal thoughts (Havlik, 2009; 

Kalichman et al., 2000). As a growing proportion of PLWH are over 50 years old (Mills et 

al., 2012), our findings reiterate the need for high-quality research characterizing the 

epidemiology, correlates, and course of depression in older adults with HIV.

LIMITATIONS:

This study has certain limitations. As we have conditioned our analysis on measurements 

taken at baseline, our ability to make causal inferences about determinants of depression 

chronicity is limited. Our model is structured with the assumption that all participants 

received comparable treatment for their affective symptoms. In practice, however, patients 

reporting SI on routine PROs are flagged for clinician review and may be more urgently 

referred to psychiatric treatment than their depressed peers without SI – potentially biasing 

the results toward the null. Mortality related to suicide, possibly more common among 

participants with SI, may have caused more loss to follow up among that subset of the 

sample. However, we found no significant difference in mortality between participants with 

and without SI at baseline. Patients were assessed at different times with variable frequency, 

according to their visit schedule and adherence to appointments. In our sample, more PHQ-9 

observations were available for PLWH with SI at baseline rather than their non-suicidal 

counterparts (p < 0.001), which nevertheless reassures us that a delayed time to remission in 

this group is unlikely to be a function of delayed ascertainment. Rather than a clinical 

diagnostic instrument, we used a PHQ-8 score to define depression in our study participants 

and as such our analysis is subject to some degree of misclassification bias. However, the 

PHQ-9 depression screening tool is strongly predictive where prevalence of depression is 

high (Wittkampf et al., 2007). That being said, depressive symptoms are not specific to 

major depressive disorder, and methods to identify depressive disorders using the electronic 

medical record are imperfect (DiPrete et al., 2018). If depressive symptoms stem from 

significant health issues and are not due to a primary mood disorder such as major 

depressive disorder, this may contribute to depression chronicity as we have defined it. 

Regardless, clinicians should work to identify and address the underlying cause of these 

serious and often debilitating symptoms.

CONCLUSION:

Our analysis provides insight into the clinical course of depression and SI in a clinical 

sample of PLWH engaged in primary care. Self-reported SI was associated with a 

significantly longer time to remission in unadjusted analysis, but not when accounting for 

baseline depression severity. Severe depression as measured by higher PHQ-8 scores, older 

age, depression diagnosis, and recent drug use all predicted greater chronicity of depression. 

As our study is an associational one, further exploration of SI, depression severity, and 

remission with methods suited to infer causality is needed. Nevertheless, our study is part of 

a larger body of literature which underscores the importance of depression screening and 

urgently connecting PLWH to appropriate psychiatric care in the event of SI or severe 

depressive symptoms.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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PLWH people living with HIV
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MSM man who has sex with men
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HIGHLIGHTS:

• People living with HIV (PLWH) have higher rates of depression and suicidal 

ideation

• Chronicity of depression worsens HIV treatment outcomes

• Alone, suicidal ideation predicts depression chronicity in PLWH

• Together, age, recent drug use, and severe depression predict depression 

chronicity

• Those with HIV and severe depression, suicidal or not, should be engaged in 

care
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Figure 1: 
Kaplan-Meier curves for time to remission of depression

Tyree et al. Page 14

J Affect Disord. Author manuscript; available in PMC 2020 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tyree et al. Page 15

TABLE 1.

Descriptive comparison of baseline characteristics in the sample of n = 1002 participants

Characteristic Depressed without SI Depressed with SI P value

N
Proportion of

sample (%) N
Proportion of

sample (%)

Total 617 61.6% 385 38.4%

N
Proportion of
subgroup (%) N

Proportion of
subgroup (%) Chi-squared test

Sex 0.114

  Female 94 15.2% 45 11.7%

  Male 523 84.8% 340 88.3%

Race/ethnicity 0.959

  Non-Hispanic white 320 51.9% 195 50.6%

  Non-Hispanic black 84 13.6% 49 12.7%

  Hispanic 174 28.2% 117 30.4%

  Asian/PI 17 2.8% 11 2.9%

  Other 22 3.6% 13 3.4%

HIV risk factor

  MSM 448 72.6% 294 76.4% 0.187

  IDU 80 13.0% 55 14.3% 0.552

  Heterosexual 121 19.6% 66 17.1% 0.329

  Unknown/decline 18 2.9% 7 1.8% 0.278

Era of HIV diagnosis 0. 230

  Pre-HAART 200 32.4% 139 36.1%

  Post-HAART 417 67.6% 246 63.9%

Viral load 0.405

  Detectable 201 39.3% 137 42.2%

  Undetectable 311 60.7% 188 57.8%

  Missing 105 17.0% 60 15.6% 0.612

Recent (3 mo.) HIV diagnosis 87 14.1% 46 11.9% 0.329

Recent/detectable* 0.424

  No/no 301 58.8% 185 56.9%

  No/yes 134 26.2% 98 30.2%

  Yes/no 10 2.0% 3 0.9%

  Yes/yes 67 13.1% 39 12.0%

Mortality 52 8.4% 39 10.1% 0.424

Psychiatric diagnosis

  Depression 305 49.4% 237 61.6% <0.001

  Bipolar disorder 54 8.8% 47 12.2% 0.077

  Anxiety 181 29.3% 128 33.2% 0.192

  Psychosis 39 6.3% 40 10.4% 0.020

  PTSD 22 3.6% 14 3.6% 0.953

  Adjustment disorder 22 3.6% 8 2.1% 0.179
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Characteristic Depressed without SI Depressed with SI P value

N
Proportion of

sample (%) N
Proportion of

sample (%)

  Substance use disorders

    Any 194 31.4% 141 36.6% 0.091

    Alcohol 53 8.6% 41 10.6% 0.277

    Stimulants 95 15.4% 65 16.9% 0.532

    Opioids 15 2.4% 10 2.6% 0.870

    Sedatives 1 0.2% 1 0.3% 0.736

    Cannabis 7 1.1% 9 2.3% 0.139

    Other 95 15.4% 74 19.2% 0.116

Psychotropic medication

  Antidepressant 256 41.5% 169 43.9% 0.454

  Antipsychotic 67 10.9% 56 14.5% 0.084

  Sedative/hypnotic 151 24.5% 103 26.8% 0.420

  Mood stabilizers 37 6.0% 26 6.8% 0.631

Antiretroviral medication

  Dolutegravir 11 1.8% 8 2.1% 0.739

  Efavirenz 134 21.7% 66 17.1% 0.078

  Rilpivirine 2 0.3% 0 0.0% 0.263

  Raltegravir 46 7.5% 42 10.9% 0.060

Prior psychiatric office visit 208 33.7% 160 41.6% 0.012

Positive AUDIT-C 168 27.8% 122 32.2% 0.143

  Missing 13 2.1% 6 1.6% 0.703

Lifetime drug use

  Any 467 79.4% 297 81.6% 0.413

   Missing 29 4.7% 21 5.5% 0.701

  Amphetamines 325 54.3% 225 60.3% 0.064

   Missing 18 2.9% 12 3.1% 1

  Opiates 105 17.7% 61 16.4% 0.608

   Missing 23 3.7% 13 3.4% 0.908

  Cocaine 313 52.0% 229 61.1% 0.006

   Missing 15 2.4% 10 2.6% 1

  Cannabis 427 71.4% 273 73.8% 0.421

   Missing 19 3.1% 15 3.9% 0.606

Recent drug use

  Any 255 43.7% 175 48.2% 0.172

   Missing 33 5.3% 22 5.7% 0.917

  Amphetamines 101 16.9% 86 23.1% 0.018

   Missing 19 3.1% 12 3.1% 1

  Opiates 16 2.7% 11 3.0% 0.81

   Missing 25 4.1% 14 3.6% 0.871

  Cocaine 34 5.7% 34 9.1% 0.038
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Characteristic Depressed without SI Depressed with SI P value

N
Proportion of

sample (%) N
Proportion of

sample (%)

   Missing 16 2.6% 13 3.4% 0.599

  Cannabis 204 34.2% 134 36.3% 0.497

   Missing 20 3.2% 16 4.2% 0.561

Mean Sth. dev Mean Sth. dev T-test

Age 48.0 11.2 48.6 10.0 0.378

Time since HIV diagnosis (days) 3814 3194 4189 3421 0.083

Baseline PHQ-8 score 14.1 3.7 16.9 4.4 <0.001

Median IQR Median IQR Wilcoxon

Observations, all participants 3 2,4 3 2,6 <0.001

Observations, remitters only 3 2,4 3 2,5 <0.001

*
Denominator for the Recent/Detectable variable is n = 512 patients without SI and n = 324 patients with SI, after excluding patients whose 

baseline viral load status is missing

SI, suicidal ideation; PI, Pacific Islander; HIV, human immunodeficiency virus; MSM, man who has sex with men; IDU, injection drug use; 
HAART, highly active antiretroviral therapy; PTSD, post-traumatic stress disorder; AUDIT-C, Alcohol Use Disorders Identification Test – Concise; 
PHQ-8, 8 non-SI items from the Patient Health Questionnaire-9; IQR, interquartile range
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TABLE 2.

Analysis of time to depression remission, comparing patients with and without SI at baseline

Cum.remitters at t Non-remitters at t Remission rate Remission rate
95% CI

No SI at baseline

1 year 93 432 0.164 0.133, 0.195

2 years 165 289 0.318 0.276, 0.358

5 years 257 74 0.608 0.551, 0.658

SI at baseline

1 year 43 288 0.120 0.086, 0.153

2 years 78 214 0.236 0.188, 0.281

5 years 135 71 0.501 0.431, 0.563

Comparison of remission curves, Gehan-Breslow generalized Wilcoxon p = 0.002

Median time to remission, days 95% CI

No SI at baseline 1330 1126,1512

SI at baseline 1812 1644,2128

SI, suicidal ideation; CI, confidence interval
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TABLE 3.

Results of univariate Cox regression analysis modeling hazard for depression remission by baseline 

characteristics of interest

Variable Coefficient Hazard ratio HR 95%CI P.value

SI at baseline −0.306 0.736 0.604, 0.898 0.003

Sex

  Male −0.018 0.983 0.748, 1.291 0.899

  Female Reference

Race/ethnicity

  Non-Hispanic white −0.278 0.757 0.448, 1.280 0.299

  Non-Hispanic black −0.095 0.910 0.516, 1.604 0.744

  Hispanic −0.016 0.984 0.578, 1.675 0.952

  Other −0.216 0.806 0.370, 1.757 0.588

  Asian/PI Reference

Age −0.014 0.986 0.977, 0.995 0.003

HIV risk factor

  MSM 0.003 1.003 0.805, 1.249 0.978

  IDU −0.271 0.762 0.563, 1.032 0.080

  Heterosexual 0.031 1.031 0.808, 1.317 0.805

  Unknown/decline 0.260 1.297 0.67, 2.512 0.440

Time since HIV, days <0.001 1.000 1.000, 1.000 0.333

Era of HIV diagnosis

  Pre-HAART Reference

  Post-HAART 0.099 1.104 0.906, 1.345 0.328

Viral load*

  Undetectable Reference

  Detectable 0.074 1.077 0.871, 1.332 0.495

Recent (3 mo.) HIV diagnosis 0.221 1.247 0.927, 1.678 0.144

Recent/detectable

  No/no Reference

  No/yes 0.026 1.026 0.807, 1.305 0.834

  Yes/no 0.268 1.308 0.486, 3.519 0.595

  Yes/yes 0.209 1.232 0.885, 1.716 0.217

Psychiatric diagnoses

  Depression −0.341 0.711 0.587, 0.861 <0.001

  Bipolar disorder −0.190 0.827 0.59, 1.159 0.270

  Anxiety −0.285 0.752 0.604, 0.936 0.011

  Psychosis −0.176 0.839 0.572, 1.23 0.368

  PTSD −0.528 0.59 0.305, 1.142 0.118

  Adjustment disorder −0.199 0.82 0.481, 1.398 0.465

  Substance use disorders

    Any −0.068 0.935 0.765, 1.142 0.509
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Variable Coefficient Hazard ratio HR 95%CI P.value

    Alcohol 0.135 1.144 0.826, 1.585 0.418

    Stimulants −0.106 0.899 0.696, 1.163 0.419

    Opioids 0.137 1.147 0.646, 2.037 0.639

    Sedatives 1.340 3.818 0.534, 27.31 0.182

    Cannabis −0.488 0.614 0.229, 1.643 0.331

    Other 0.002 1.002 0.775, 1.294 0.989

Psychotropic medication

  Antidepressant −0.330 0.719 0.592, 0.874 0.001

  Antipsychotic −0.131 0.877 0.651, 1.181 0.387

  Sedative/hypnotic −0.273 0.761 0.608, 0.952 0.017

  Mood stabilizers 0.063 1.065 0.726, 1.563 0.746

Antiretroviral medication

  Dolutegravir 0.737 2.09 0.86, 5.082 0.104

  Efavirenz −0.033 0.967 0.768, 1.218 0.778

  Rilpivirine −0.190 0.827 0.116, 5.887 0.849

  Raltegravir −0.132 0.877 0.631, 1.219 0.434

Prior psychiatric office visit −0.198 0.820 0.673, 0.999 0.049

Positive AUDIT-C* 0.098 1.102 0.894, 1.359 0.361

Lifetime drug use*

  Any −0.256 0.774 0.613, 0.977 0.031

  Amphetamines −0.14 0.87 0.716, 1.055 0.157

  Opiates −0.194 0.824 0.624, 1.087 0.171

  Cocaine −0.081 0.922 0.761, 1.117 0.408

  Marijuana −0.197 0.821 0.666, 1.013 0.066

Recent drug use*

  Any −0.280 0.756 0.619, 0.922 0.006

  Amphetamines −0.165 0.848 0.649, 1.107 0.224

  Opiates −0.114 0.892 0.461, 1.728 0.735

  Cocaine 0.075 1.078 0.719, 1.615 0.717

  Marijuana −0.188 0.829 0.673, 1.021 0.078

Baseline PHQ-8 score −0.058 0.943 0.92, 0.967 <0.001

*
Observations deleted for missing data: N=165 for detectable viral load, N=19 for positive AUDIT-C, N=50 for any lifetime drug use, N=30 for 

lifetime amphetamine Use, N=36 for lifetime opiate Use, N=25 for lifetime cocaine use, N=34 for lifetime cannabis use, N=55 for any recent drug 
use, N=31 for recent amphetamine use, N=39 for recent opiate use, N=29 for recent cocaine use, N=36 for recent cannabis use SI, suicidal ideation; 
HR, hazard ratio; CI, confidence interval; PI, Pacific Islander; HIV, human immunodeficiency virus; MSM, man who has sex with men; IDU, 
injection drug use; HAART, highly active antiretroviral therapy; PTSD, post-traumatic stress disorder; AUDIT-C, Alcohol Use Disorders 
Identification Test – Concise; PHQ-8, 8 non-SI items from the Patient Health Questionnaire-9
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TABLE 4.

Final multivariable Cox regression model of hazard for depression remission by baseline SI and covariates of 

interest. N=55 observations excluded for missing drug use data

Term Coefficient Hazard ratio HR 95%CI P value

SI at baseline −0.105 0.900 0.727, 1.115 0.334

Age −0.015 0.985 0.975, 0.995 0.003

Depression −0.221 0.801 0.655, 981 0.031

Baseline PHQ-8 score −0.054 0.948 0.923, 0.973 <0.001

Any recent drug use −0.323 0.724 0.592, 0.886 0.002

SI, suicidal ideation; HR, hazard ratio; PHQ-8, 8 non-SI items from the Patient Health Questionnaire-9
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TABLE 5.

Sensitivity analysis: multivariable Cox regression model of hazard for depression remission by baseline SI and 

covariates of interest, baseline PHQ-8 score excluded

Term Coefficient Hazard ratio HR 95%CI P.value

SI at baseline −0.260 0.771 0.629, 0.945 0.012

Age −0.013 0.987 0.977, 0.997 0.011

Antidepressant prescription −0.264 0.768 0.625, 0.944 0.012

Any recent drug use −0.312 0.732 0.599, 0.895 0.002

N=55 observations excluded for missing drug use data

SI, suicidal ideation; HR, hazard ratio; PHQ-8, 8 non-SI items from the Patient Health Questionnaire-9
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