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Abstract
Background—Estimates of the prevalence of lifetime suicidal ideation and attempt, and risks for
new-onset suicidality, among HIV-infected (HIV+) individuals are not widely available in the era
of modern combined antiretroviral treatment (cART).

Method—Participants (n=1560) were evaluated with a comprehensive battery of tests that
included the depression and substance use modules of the Composite International Diagnostic
Interview (CIDI) and the Beck Depression Inventory-II (BDI-II) as part of a large prospective
cohort study at six U.S. academic medical centers. Participants with possible lifetime depression
(n=981) were classified into five categories: 1) no thoughts of death or suicide (n=352); 2)
thoughts of death (n=224); 3) thoughts of suicide (n=99); 4) made a suicide plan (n=102); and 5)
attempted suicide (n=204).

Results—Twenty-six percent (405/1560) of participants reported lifetime suicidal ideation and
13% (204/1560) reported lifetime suicide attempt. Participants who reported suicidal thoughts or
plans, or attempted suicide, reported higher scores on the BDI-II (p<0.0001), and higher rates of
current major depressive disorder (p=0.01), than those who did not. Attempters reported higher
rates of lifetime substance abuse (p=0.02) and current use of psychotropic medications (p=0.01)
than non-attempters.

Limitations—Study assessments focused on lifetime, rather than current, suicide. Data was not
collected on the timing of ideation or attempt, frequency, or nature of suicide attempt.
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Conclusions—High rates of lifetime suicidal ideation and attempt, and the relationship of past
report with current depressed mood, suggests that mood disruption is still prevalent in HIV.
Findings emphasize the importance of properly diagnosing and treating psychiatric comorbidities
among HIV persons in the cART era.
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Introduction
Mood disturbance is common among HIV-infected (HIV+) persons (Atkinson et al., 1988,
Atkinson et al., 2008, Judd et al., 2005, Rabkin, 2008). Within the context of depressed
mood and clinical depression, suicide is of particular concern (Kessler et al., 1999). Previous
studies have shown rates of suicidal ideation and behavior to be elevated among patients
with chronic illness, including cancer and pain disorders when compared to the general
population (Ilgen et al., 2010, Lofman et al., 2011, Robson et al., 2010). To date,
investigations of suicidal ideation and suicidal behavior among HIV+ individuals have
yielded inconsistent results. These inconsistencies have been attributed to issues with study
design and methodology, including sampling and differing methods of assessing suicidal
behavior (Komiti et al., 2001, Starace, 1995).

In the late 1980s and early 1990s, several registry-based studies reported extremely high
rates of completed suicide among HIV+ individuals when compared to suicide rates in the
general population (Cote et al., 1992, Marzuk et al., 1988). Although these studies found
increased rates of suicide in men with HIV, they did not address any related covariates, such
as disease stage or psychiatric diagnoses. Additionally, these studies were conducted before
the advent of combination antiretroviral therapy (cART). During the pre-cART era, survival
time for individuals diagnosed with HIV was much shorter, and was a likely factor
contributing to the extremely high rates of suicide among HIV+ individuals when compared
to the general population at that time. More recently, a Swiss study found significantly
elevated rates of completed suicide in HIV+ individuals when compared to the general
population (Keiser et al., 2010).

Several studies have compared the rates of suicidal ideation between HIV+ and HIV−
individuals. Results from these studies have also been mixed, with some studies suggesting
elevated rates of suicidal ideation among HIV+ persons and some suggesting comparable
levels between the groups (Kelly et al., 1998, O'Dowd and McKegney, 1990, Rabkin et al.,
1993, Schneider et al., 1991).

Multiple studies have explored the relationship between suicidal ideation and stage of HIV
illness. Several research groups have found no significant difference in rates of suicidal
ideation across different disease stages, (Chandra et al., 1998, Robertson et al., 2006)
whereas others have found that suicidal ideation is less prevalent in individuals with AIDS
than in individuals with less severe HIV disease (McKegney and O'Dowd, 1992, Sherr,
1995, Twiname, 1993). These data suggest that over the course of HIV illness, individuals
may be able to adapt and find coping strategies that are more effective than suicidal
thoughts, and that psychosocial variables may be more related to suicidal ideation than
disease stage or severity (Cooperman and Simoni, 2005, Robertson et al., 2006).

Significant predictors of high rates of suicidal ideation in HIV+ individuals have been
identified. Psychosocial stressors, including perceived social isolation and lack of social
support, have been consistently associated with suicidal ideation in HIV+ individuals.
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Comorbid psychiatric illnesses, especially major depressive disorder and substance use
disorders, have also been found to be highly predictive of suicidal ideation in HIV+
individuals (Perry et al., 1990, Rundell et al., 1988, Starace and Sherr, 1998). Protective
factors against suicidal ideation among HIV+ persons have also been found including being
in a primary relationship and coping self-efficacy (Carrico et al., 2007, Kelly et al., 1998,
O'Dowd and McKegney, 1990, Rabkin et al., 1993, Schneider et al., 1991).

Many studies have explored the prevalence and correlations of suicidal ideation in the
context of HIV infection; they have employed different methodologies and have achieved
mixed results. Nonetheless, these prior investigations have highlighted the importance of
addressing mood disturbance and suicidal ideation in HIV+ individuals. The present study
aimed to provide an estimate of the lifetime prevalence of suicidal ideation (e.g., thoughts
and plans of suicide) and behavior (e.g., suicide attempts) in a large, diverse multi-site
United States cohort in the post-cART era, and to evaluate the correlates of lifetime and
incident suicidal ideation and behavior. We hypothesized that lifetime prevalence rates of
suicidal ideation and behavior would be elevated as compared to the general population, but
lower than rates observed in the pre-cART era. We also hypothesized that current indicators
of depressed mood would be strongly associated with lifetime suicide risk suggesting the
possibility of continued mood dysregulation in the post-cART era.

Methods
Participants

A cross-sectional study was conducted to evaluate the prevalence of suicidal ideation in a
representative sample of HIV+ individuals enrolled in the CNS HIV Antiretroviral Therapy
Effects Research (CHARTER) study between 2003 and 2007. The CHARTER study is a
multi-site, prospective, observational study conducted at the following six North American
academic medical centers: Johns Hopkins University, Baltimore, MD; The Mount Sinai
School of Medicine, New York, NY; University of California, San Diego, San Diego, CA;
University of Texas, Medical Branch, Galveston, TX; University of Washington, Seattle,
WA; and Washington University, St. Louis, MO. Local institutional review boards approved
research at each site and all participants provided written informed consent. Between 2003
and 2007, 1,560 HIV+ participants were recruited to be in the CHARTER cross-sectional
cohort. Of these, 659 participants completed a 6-month follow-up visit.

Participants were eligible to participate in the CHARTER study if they were HIV+, able to
provide informed consent, and able to complete baseline assessments. Minimal exclusion
criteria were present and only those persons who were unable to complete assessments were
excluded from study participation.

In addition to the assessments detailed below, participants received comprehensive
neurobehavioral, neuromedical, and laboratory testing as described elsewhere (Heaton et al.,
2010).

Materials and Methods
Suicidal ideation and attempt were measured by participant response to four questions
concerning suicide in the depression module of the Composite International Diagnostic
Interview (CIDI; Version 2.1, World Health Organization). The CIDI is a computerized
psychodiagnostic instrument designed for administration by lay interviewers to assess
diagnoses of a wide range of psychiatric disorders. All participants were administered the
CIDI substance use and depression modules; according to the CIDI algorithm, participants
who endorsed a two-week or longer period in their lifetime where they 1) felt sad, empty, or
depressed and 2) loss interest in activities were asked additional questions regarding their
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depressive symptoms, including questions about suicidal ideation. Each of the CIDI suicide
questions required a “yes” or “no” response. The text of the four CIDI questions is found in
Table 1.

Suicidal ideation was defined as a participant endorsing any thoughts or plans about
committing suicide in the absence of a suicide attempt. Suicide attempt was defined as a
participant indicating any action taken by the participant with the intent of ending his or her
own life. Lifetime suicidal ideation and behavior was assessed within the context of
evaluation for the presence of a possible major depressive episode.

Of 1,560 participants who completed the baseline assessment for the CHARTER study, 981
(63%) endorsed CIDI depression screening module items significant enough to warrant
additional questions about lifetime suicidal ideation. These participants were grouped into 5
categories based on the most severe suicidality behavior endorsed. From least severe to most
severe in response to the CIDI questions, these categories are 1) had no thoughts of death or
suicide (n=352); 2) had thoughts of death (n=224); 3) had thoughts of committing suicide
(n=99); 4) made a plan to commit suicide (n=102); and 5) attempted suicide (n=204). In
order to compare characteristics of attempters versus non-attempters, participants were also
grouped into suicide attempters (n=204) and non-attempters (n=777) based on the CIDI
suicide attempt question. A summary of all participant groupings by the various levels of
suicidality can be found in Figure 1.

Data Analysis
Covariates considered to be potential correlates of suicidal ideation and attempt were also
evaluated. Demographic variables included: sex, age, education, and ethnicity.
Neuromedical variables included: CD4 cell count, lowest reported (nadir) CD4 cell count,
plasma HIV RNA, current antiretroviral (ARV) status (on antiretroviral therapy, ART; prior
but not current use of ARVs; or no prior use of ARVs, i.e., ARV naïve), and current
psychotropic medication use (yes or no). Plasma HIV RNA (plasma viral load) was log
transformed to improve its distribution. Neurobehavioral variables included: CIDI diagnosis
of current major depression (yes or no), Beck Depression Inventory – II (BDI-II) total score,
lifetime substance abuse or dependence (yes or no), and the MOS HIV Health Survey
quality of life assessment (McHorney et al., 1992, Ware and Sherbourne, 1992). Current
diagnosis of major depressive disorder and assessments of lifetime substance abuse or
dependence were obtained from participant responses to the CIDI. BDI-II total score was
calculated as the sum score of patient responses to 21 graded-response (0 to 3) questions,
with a maximum score of 63. We also examined participant responses to Beck Depression
Inventory-II Item 9 that asks about suicidal ideation, plan and attempt; however, distribution
of the BDI-II item 9 was skewed and did not allow for detailed analyses (i.e., very few
persons endorsed the more severe suicidal categorizations). As such, the present study
focuses on the results from the CIDI.

Frequencies and descriptive statistics were computed for each independent variable. Chi-
square tests were used to assess group differences for categorical covariates. Analysis of
variance (ANOVA) was used to assess group differences for continuous covariates.
Multivariate analyses were carried out using ordinal logistic regression, with the 6-category
suicide variable as the outcome. Analyses were not adjusted for multiple comparisons.
Covariates with significant group differences across the suicide categories or those found to
be significant in univariate analyses were included in the ordinal logistic regression model.
Changes in suicide category, BDI-II total score, and HIV disease characteristics were
assessed between the baseline and 6-month follow-up visit. Data was analyzed using JMP
version 8.0.

Badiee et al. Page 4

J Affect Disord. Author manuscript; available in PMC 2013 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Results
Of 1,560 participants who completed baseline assessments, 981 (63%) endorsed lifetime
depressive symptoms on the CIDI. Among these 981 individuals, suicidal ideation was
common; 405 participants (26% overall) reported history of lifetime suicidal ideation, and
204 (13% overall) reported history of lifetime suicide attempt.

The sample was comprised of 735 males (74.9%) and 246 females (25.1%). The mean age
for the sample was 43 years. Roughly equal proportions of study participants identified
themselves as either Black or White (43.3% and 43.2% respectively). Complete
demographic characteristics of the study population by suicide category are presented in
Table 2.

In Table 3, clinical characteristics of the study population are displayed by suicide category.
Several clinical variables presented significant group differences. Participants with thoughts
of suicide, those who made a suicide plan, and those who attempted suicide had significantly
higher BDI-II total scores and reported significantly lower overall health-related quality of
life than those with less severe lifetime suicidality endorsements (i.e., participants without
suicidal ideation and participants who only endorsed thoughts of death). Participants who
did not endorse any lifetime depressive symptoms had significantly lower BDI-II total
scores than participants who endorsed some suicidal ideation (p< 0.0001). Those who
entered the additional depressive screening on the CIDI were significantly more likely to
report current psychotropic medication use than those who did not report any depressive
symptoms on the CIDI (p<0.0001).

The mean CD4 count and plasma viral load for the entire sample was 461 cells/μl (SD 287)
and 2.9 log10 copies/ml (SD 1.3) respectively. The mean nadir CD4 count was 208 cells/μl
(SD 196). Approximately 70% of participants were on ART. Of the 1108 participants on
ART, 301 (27%) reported taking efavirenz as a part of their current regimen. Participants
who reported a lifetime suicide attempt were significantly less likely to be on an efavirenz-
containing regimen. A majority (73%) of participants reported a history of substance use
disorder (abuse or dependence). In response to Item 9 on the BDI-II, which assesses suicidal
ideation and behavior over the past two weeks, 79% of all participants (n=1227) reported no
suicidal ideation, 20% (n=308) reported suicidal ideation with no intent to act (i.e.,
participant endorsed suicidal thoughts without a suicide plan), and less than 2% (n=20)
reported current suicidal intent (i.e., participant endorsed making a plan for suicide or
participant endorsed intent to commit suicide). Clinical characteristics of the study
population are presented in Table 3.

In a multivariate ordinal regression model, Black ethnicity (p = 0.0006), higher current BDI-
II total score (p<0.0001), currently taking psychotropic medications (p<0.0001), and lower
mental health-related quality of life scores (p < 0.0001) were associated with more severe
lifetime suicide categories.

Of the 659 participants who completed a 6-month follow-up visit and completed the CIDI
assessment, 35 (5%) reported incident suicidal ideation or behavior, or progression in
severity of suicidal ideation or behavior from that reported at the baseline assessment.
Incidence or progression of suicidal ideation was associated with higher BDI-II total scores
(p < 0.0001).

Discussion
Among all 1560 participants, 405 (26%) reported history of lifetime suicidal ideation, plan
or attempt. Among individuals who endorsed depressive symptoms on the CIDI, the rate of
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lifetime suicidal ideation, plan or attempt was 41.3%. Moreover, longitudinal analysis
revealed that 5% of those with at least one follow-up visit reported incident or worsening of
suicidal ideation or behavior, and that this incident worsening was associated with more
depressive symptoms. These findings emphasize the importance of thorough suicide
evaluations among HIV-infected cohorts.

Whereas some studies have shown the rate of ideation to be elevated in HIV+ cohorts in
comparison to HIV− controls, consistent rates have not been established. The prevalence
rate of suicidal ideation found in this study (26%) was higher than the rate reported by
Carrico and colleagues (19.3%)(Carrico et al., 2007) and lower than that found in another
study 31% (Sherr et al., 2008). Of note, however, is that both of these studies assessed the 1-
week prevalence of suicidal ideation rather than the lifetime prevalence assessed in the
current study. In a much smaller HIV+ cohort, Robertson and colleagues reported a lifetime
suicidal ideation prevalence rate of 56% (Robertson et al., 2006).

The lifetime prevalence of suicide attempt in the CHARTER cohort was approximately
13%. This is lower than the approximate rate of 20% reported in previous studies of HIV+
individuals conducted in the United States during the pre-cART era (Kelly et al., 1998,
Robertson et al., 2006). Additionally, a 2008 investigation conducted in France yielded a
lifetime suicide attempt prevalence of 22% in a large HIV+ cohort (Preau et al., 2008).

This study confirmed previous studies indicating a lack of relationship between suicide
attempt and estimated duration of HIV illness. This is consistent with previous research that
has suggested that HIV+ individuals may develop healthy and effective coping strategies
over the course of HIV illness (Cooperman and Simoni, 2005, Robertson et al., 2006). We
also found that Black ethnicity was a significantly associated with more severe lifetime
suicide behavior, a finding that is in agreement with results from previous studies (Sherr et
al., 2008). This finding may indicate that the stigma and shame associated with HIV
infection increases the risk for mood disturbances in this population. For instance, factors
such as social support and effective coping strategies are likely more important to
successfully avoiding suicidal thoughts and behavior than the duration of HIV infection.

Individuals with a history of suicidal ideation and suicide attempt reported significantly
higher levels of current depressive symptoms and had a significantly higher prevalence of
current (within the last 30 days) major depressive disorder, as well as higher levels of
plasma HIV RNA. Higher levels of plasma HIV RNA may indicate decreased adherence to
ARV medications in currently depressed individuals. Participants who attempted suicide
were also significantly more likely to report a lifetime history of substance use disorder
(abuse or dependence), and to be currently taking psychotropic medications. Although
currently depressed participants may have been more likely to report past behaviors, it is
unlikely that this accounted for the significant association that was observed. The fact that
prior suicidal ideation and behavior is associated with current depression in this population
indicates that these individuals may still be at risk for future suicidal ideation and behavior.
Those who had attempted suicide were significantly less likely to be on an efavirenz-
containing ARV regimen; this is likely a result of provider bias in not prescribing efavirenz
to persons with significant psychiatric problems. Clinicians should be cognizant of past
suicidal ideation or behavior in their patients, and monitor them carefully for current mood
disturbances.

This study also had a number of important limitations. First, suicide and other psychological
data were based on participant self-report. Because of possible stigma associated with report
of psychological symptoms, some participants may not have admitted to suicidal ideation or
attempt; inaccurate responses with regard to suicide questions would lead to
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misclassification of subjects into the wrong suicide category, possibly causing an
underestimation of the prevalence of suicidal ideation and attempt in the CHARTER cohort.
It should be noted, however, that self-report methodology is a limitation of most studies of
this nature. The present study focused on lifetime rates of suicidal thoughts and behavior
rather than current suicide reports. Because of the focus on past behavior, and the fact that
the data were gathered in the context of a larger study on the neurocognitive consequences
of HIV infection, data was not collected on the timing of ideation or attempt (e.g., before or
after HIV diagnosis), frequency (e.g., frequency of ideation or number of attempts), or
nature of suicide attempt (e.g., passive versus active attempt, in the context of a major
depressive episode). Moreover, no measures of social support were available for
consideration. Previous studies of suicide in the context of HIV infection have consistently
shown social support and stability to be protective against suicidal ideation and attempt
(Carrico et al., 2007, Sherr et al., 2008).

Although the suicidal ideation and attempt may or may not have occurred in the context of
HIV illness, these individuals still bear a heavy psychological burden. Physicians treating
HIV+ individuals should be aware of the higher prevalence of major depressive disorder, as
well as the high likelihood that many of their patients may have struggled with suicidal
ideation or attempt in the past. In recognizing the increased prevalence of psychological
disturbance in this population, clinicians may be better able to address the enduring burden
of past suicidal thoughts or behavior.

Although additional longitudinal studies are needed to confirm these findings, results from
this study may assist in identifying individuals who may be at increased risk for
psychological distress. In the future, longitudinal analysis of the correlates of incident
suicidal ideation and suicide attempt in the context of progressing HIV illness are needed.
Knowledge of when suicidal ideation and attempts occurred during the participants' lifetime
would allow a more complete understanding of mood disturbance in the context of HIV
infection. Additionally, future studies should take measures of social support into account in
order to provide better understanding of suicidal ideation and behavior in this population.
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Figure 1.
Grouping of Study Participants
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Table 1

CIDI questions used to identify suicidality

Q1 During one of those periods, did you think a lot about death?

Q2 Did you feel so low you thought a lot about committing suicide?

Q3 Did you make a plan as to how you might do it?

Q4 Did you attempt suicide?
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