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Abstract

Background—sSuicide is among the leading causes of death for adults diagnosed with
schizophrenia, with risk estimates being over eight folds greater than the general population.
While the majority of research to date focuses on the role of symptoms of depression in suicide
risk, there is a lack of consensus and understanding of the relationship between positive symptoms
of psychosis and both suicidal ideation and attempt. The current study examined pathways of
influence between symptoms of depression, positive symptoms of psychosis (i.e. hallucinations
and delusions), hopelessness, and suicidal ideation among a population of adults diagnosed with
schizophrenia.

Methods—Data were obtained from the Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE; n = 1460) at baseline. Suicidal ideation, hopelessness, and symptoms of
depression were measured by the Calgary Depression Scale (CDRS) and hallucinations and
delusions by the Positive and Negative Syndrome Scale (PANSS). Data were analyzed with
Structural Equation Modeling (SEM) using Mplus 7.

Results—Symptoms of depression, positive symptoms of psychosis, and hopelessness

independently predicted suicidal ideation. Hopelessness significantly mediated the relationship
between symptoms of depression and suicidal ideation. Lastly, positive symptoms of psychosis
were found to moderate the relationship between symptoms of depression and suicidal ideation.

Conclusions—The current study provides evidence for the role that positive symptoms of
psychosis (specifically hallucinations and delusions) play in suicidal ideation, pointing towards the
implication that beyond symptoms of depression, positive symptoms must be evaluated for and
treated.
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1. Introduction

Suicide is among the leading causes of death for adults diagnosed with schizophrenia (De
Hert et al., 2001; Lambert and Naber, 2012; Tarrier et al., 2013), with risk estimates being
over eight times greater than among the general population (American Psychiatric
Association, 2003). Data illustrate that up to 50% of individuals diagnosed with
schizophrenia experience suicidal thoughts (Simms et al., 2007), up to 50% make suicide
attempts (Pompili et al., 2007), and 4-13% end life by suicide (De Hert et al., 2001; Simms
et al., 2007). These rates are comparable to lifetime prevalence of suicidal behavior among
adults diagnosed with major depression (attempt: 30-40%, completion: 15-19%; Baca-
Garcia et al., 2005; Isometsa, 2014) and bipolar disorder (attempt: 25-50%, completion: 11—
19%; da Silva Costa et al., 2015; Jamison, 2000). The high suicide rate among adults
diagnosed with schizophrenia is a major public health problem with limited understandings
of risk and an absence of effective evidence-based interventions.

Demographic characteristics associated with suicidal ideation and attempt include race,
gender, education, and poverty level. More specifically, findings indicate that risk is
increased when an individual is single, male, White/Caucasian, unemployed, and has a
higher level of education (Lambert and Naber, 2012; Tarrier et al., 2013). However, aside
from these demographic associations, the leading research on risk for suicide among adults
diagnosed with schizophrenia focuses on psychiatric factors, most specifically symptoms of
depression. Data illustrate that up to 75% of adults diagnosed with schizophrenia experience
symptoms of depression (Birchwood and Jackson, 2001). Within the same vein,
hopelessness is an empirically established characteristic of depression (Kim et al., 2003) and
substantial empirical evidence support the role of hopelessness, with or without the presence
of a depression diagnosis, in suicidal ideation and attempt (Beck et al., 1975; Wasserman
and Wasserman, 2009; Wenzel et al., 2009).

While research has largely examined the roles of symptoms of depression and hopelessness,
there is a lack of consensus and understanding of the relationship between positive
symptoms of psychosis and both suicidal ideation and attempt (Taylor et al., 2010). The few
studies with supportive results found delusions and hallucinations to be independently
associated with increased suicidal ideation and attempt (Hor and Taylor, 2010; Kaplan and
Harrow, 1999; Siris, 2001). In accordance with Beck’s Cognitive Theory of Suicide, it is
posited that hallucinations and delusions from a cognitive perspective may serve as events to
which an individual ascribes meaning. This may subsequently result in negative emotional
and behavioral reactions such as low mood, hopelessness, or suicidal thoughts and behaviors
(Chadwick and Birchwood, 1994; Igbal and Birchwood, 2006). A potential mechanism of
influence between suicide and hallucinations are command auditory hallucinations (Kjelby
et al., 2015). Epidemiologic data show that 50-66% of individuals diagnosed with
schizophrenia hear auditory hallucinations (Resnick, 2015; Simms et al., 2007) and 18-50%
of which report hallucinations to be command in nature (Harkavy-Friedman et al., 2003;
Zisook et al., 1995). Rates of compliance with command auditory hallucinations have been
shown to range from 40 to 88% and have the potential to include suicide related content
(American Psychiatric Association, 2003; Hersh and Borum, 1998; Junginger, 1990).
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The primary focus on symptoms of depression in research and limited understandings of the
role positive symptoms of psychasis play in suicide risk highlight the need for research to
clarify understandings (Taylor et al., 2010) and solidify symptoms to address in the future
development of suicide prevention-focused interventions (American Psychiatric Association,
2003). Accordingly, the aims of the current study are to: (1) examine the relationships
between symptoms of depression, positive symptoms of psychosis (i.e. hallucinations and
delusions), hopelessness, and suicidal ideation among adults diagnosed with schizophrenia;
(2) examine hopelessness as a mechanism by which symptoms of depression and suicidal
ideation relate among adults diagnosed with schizophrenia; and, (3) examine how positive
symptoms of psychosis (i.e. hallucinations and delusions) condition the way in which
symptoms of depression and suicidal ideation relate among adults diagnosed with
schizophrenia. It is hypothesized that: (1) as symptoms of depression, positive symptoms of
psychasis, and hopelessness increase, there will be associated independent increases in
suicidal ideation; (2) hopelessness will mediate the relationship between symptoms of
depression and suicidal ideation; and, (3) the relationship between symptoms of depression
and suicidal ideation will vary as a function of positive symptoms of psychosis, with
increased positive symptoms worsening the effect of depression on suicidal ideation.

2. Methods
2.1. Study design

Data were obtained from the Clinical Antipsychotic Trials of Intervention Effectiveness
(CATIE), a National Institute of Mental Health (NIMH) longitudinal randomized controlled
trial comparing the effectiveness and tolerability of typical and atypical antipsychotic
medications between 2001 and 2004 (Lieberman et al., 2003). Data in the current study were
examined at baseline. Although the data included multiple time points, formal longitudinal
modeling of lagged and prospective effects were not pursued because of the introduction of
medications into the trial after baseline (which disrupts naturally occurring longitudinal
dynamics) and because the amount of missing data post-baseline made prospective analyses
problematic due to inadequate covariance coverage.

2.2. Procedure

Participants (n = 1460) were recruited from 57 clinical sites across the United States and
completed screening before enrollment in the study. Individuals interested in participating in
the study completed a screening visit to determine eligibility and appropriateness for
enrollment, consisting of physical and psychiatric exams, laboratory tests, collection of
patient history, and diagnostic assessments. All individuals interested in participating in the
CATIE were also assessed for decision-making capacity using the MacArthur Competence
Assessment Tool-Clinical Research (MacCAT-CR) to determine adequate capacity to
consent in the study if deemed appropriate for enrollment after screening (Appelbaum and
Grisso, 2001; Stroup and Lieberman, 2010). Inclusion criteria required that participants were
adults (i.e. 18-65 years of age), residents of the United States, deemed appropriate for
treatment with oral medication according to own judgment in consultation with treating
physician, and met diagnostic criteria for schizophrenia based upon the DSM-IV using the
Structured Clinical Interview for DSM-IV Axis | Disorders (Stroup et al., 2003) Exclusion
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criteria are presented in Lieberman et al. (2003), several of which include: (1) in first
episode of schizophrenia, meaning first antipsychotic has been taken in the past 12 months
or symptoms have been present for <3 years; (2) with well documented, drug-related,
serious adverse reactions to at least one of the treatment arms; and, (3) with a medical
condition that is serious and acutely unstable.

Individuals who met all criteria for enrollment continued to a baseline visit 21 days after
screening and were randomized to a medication in Phase 1. During the baseline visit,
participants were scheduled for a baseline assessment and evaluated with measures from the
domains of clinical and functional status, neurocognition, and services utilization. All
assessment raters were clinicians experienced in the clinical evaluation of patients with
psychiatric disorders (e.g. physicians, psychologists, nurses, and social workers). All
clinicians attended a several day training to receive detailed information on how to conduct
interviews and complete scales including practice groups and evaluation for accuracy
(Lieberman et al., 2003).

2.3. Measurement

Consistent with the Centers for Disease Control (CDC) definitions (Crosby et al., 2011)
suicidal ideation was defined in the CATIE as thoughts of engaging in suicidal behavior with
or without a definitive plan but with no evidence of current suicidal behavior (Witt et al.,
2014). The outcome of suicidal ideation was measured at baseline by a single item from the
Calgary Depression Scale (CDRS; Addington et al., 1990, 1993). The CDRS was
administered by a trained clinician and originally coded as absent, mild, moderate, or severe.
A positive rating of reported suicidal ideation was indicated by a score of mild or moderate
(Addington et al., 1990; Witt et al., 2014), and was subsequently recoded as a dichotomous
yes or no to experiencing suicidal ideation (incidence) in the past week.

The Calgary Depression Scale (CDRS; Addington et al., 1990) was used to measure
symptoms of depression at baseline. The CDRS is a widely used well-validated scale to
assess severity of depressive symptoms in individuals diagnosed with schizophrenia
(Addington et al., 1993). As a result of hopelessness (mediating variable) and suicidal
ideation (dependent variable) being measured within the CDRS, those two variables were
removed from the scale. Thus, symptoms of depression were measured in the past week
using 7 of the 9 items of the CDRS, including: depression, self-depreciation, guilty ideas of
reference, pathological guilt, morning depression, early wakening, and observed depression.
The scale was completed by a trained clinician and the total score was summed from each of
the 7 individual items with higher scores indicating greater presence and severity of
symptoms of depression are present. Reliability analyses indicated minimal change from this
removal (original scale alpha was 0.83 at baseline and revised scale alpha was 0.78 at
baseline). In addition, confirmatory factor analysis was applied to evaluate the psychometric
properties of the revised scale. The global fit indices for the revised CDRS models pointed
towards good model fit (2 = 7.042, df = 9, p-value <0.633; CFI = 1.000, RMSEA = 0.000,
p-value for close fit = 1.000, standardized RMR = 0.010). All items loaded significantly onto
their respective factor, with loadings ranging from 0.43 to 0.78, thus, treating them as
unidimensional seemed reasonable.
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A single item from the Calgary Depression Scale (CDRS; Addington et al., 1990) was used
to measure hopelessness at baseline as there was no formal measure of hopelessness in the
CATIE dataset. The hopelessness item within the CDRS specifically measured in the past
week how a participant sees the future for him or herself, if a future can be seen or if life
seems hopeless, and if the participant has given up or feels there is still a reason to keep
trying. This item within the CDRS was completed by a trained clinician and scores ranged
from 1 to 4 with scores indicating greater presence and severity of hopelessness.

Two positive symptoms of psychosis were of interest in the current study: hallucinations and
delusions. Both hallucinations and delusions were measured with the Positive and Negative
Syndrome Scale (PANSS; Kay et al., 1987) at baseline. Widely used in clinical studies of
psychosis with strong reliability and validity, the PANSS is clinician administered and
contains 30 items assessing symptoms including positive, negative, and general
psychopathology. A continuous item from the PANSS represented a single indicator of
hallucinations and specifically assessed for the verbal report or behavior indicating
perceptions that were not generated by external stimuli (i.e. auditory, visual, olfactory, or
somatic hallucinations). A separate continuous item from the PANSS represented a single
indicator of delusions and specifically assessed for beliefs that are unfounded and
idiosyncratic. Both variables ranged from 1 to 7 with higher scores indicating greater
presence and severity of hallucinations and delusions. As a result of descriptive data
indicating minimal ratings of extreme in the dataset, the categories of severe and extreme for
each indicator were collapsed into one entitled severe, consistent with winsorising (Hasings
etal., 1947).

2.4. Quantitative modeling and data analysis

Data were analyzed using Structural Equation Modeling (SEM) with Mplus 7 using a robust
(Huber-White) maximum likelihood algorithm to deal with nonnormalty and variance
heterogeneity. Missing data were treated using Full Information Maximum Likelihood
(FIML) methods. For multi-item measures, coefficients alphas/composite reliabilities and
factor structures were evaluated using confirmatory factor analyses. The fit of the SEM
model was evaluated using both global (chi square, CFI, standardized RMR, RMSEA) and
focused (standardized residuals and modification indices) fit indices. For good global fit, the
Chi-Square test of fit should be non-significant, yet because of the large sample size, this
global fit test is of marginal utility in the current study. A more appropriate significance test
is the p value for close fit (PCLOSE), which tests for close fitting rather than perfect fitting
models (Kenny et al., 2015).

The following covariates were included for the endogenous variables as they have been
demonstrated in the literature to associate with suicidal ideation: demographic
characteristics (race, gender, age, education, and public health insurance status as a proxy for
socioeconomic status) and substance use and misuse. Although literature consistently
supports a history of suicide attempt being the strongest predictor for future suicidal attempt
(Goldsmith et al., 2002; Joiner et al., 2005; Nock et al., 2012), it was not possible in the
current study to control for history of suicide attempt as a result of low base rates in the
dataset (only 1.3% of the sample responded to this question). Lastly, correlations between

Schizophr Res. Author manuscript; available in PMC 2018 January 25.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bornheimer Page 6

hallucinations and delusions at baseline (r = 0.475, p < 0.01) were moderate and statistically
significant, thus, the common variance of hallucinations and delusions were modeled by
specifying a latent positive symptoms of psychosis variable.

3. Results

Demographic characteristics of participants at baseline are presented in Table 1. Of the 1460
participants in the sample, the mean age was 40.6 (£11.1) and 74% were male. The majority
of the sample identified as White/Caucasian (60%) and non-Hispanic/Latino (88%). Eighty-
eight percent were unmarried, 74% completed high school, and 92% did not work full time.
About half of the sample (51%) reported having public health insurance and the mean
duration of illness was 14.4 (+10.70), as measured by the number of years between the first
antipsychotic was taken until randomization into the CATIE. The majority of the sample
endorsed being abstinent to both drug (75.8%) and alcohol use (64.8%).

As for clinical characteristics, the majority of participants experienced hallucinations (76%)
and delusions (85%), while less than half of participants experienced varying severities of
depression (44.4%) and hopelessness (42.1%) at baseline. As for the outcome, 17.1% of
participants reported suicidal ideation. Participants who reported suicidal ideation had
significantly greater severity of hopelessness (t(1444) = —15.59, p < 0.001), symptoms of
depression (t(1444) = —-19.06, p < 0.001), hallucinations (t(1442) = -5.364, p < 0.001), and
delusions (t(1442) = -3.82, p < 0.001) as compared to participants who did not report
suicidal ideation.

Fig. 1 presents the unstandardized parameter estimates for the structural model and
standardized parameter estimates for the measurement model with margins of error in
parentheses. Parameter estimates of each path are also reported in Table 2. Global fit indices
all pointed to good model fit (x2 = 68.34, df = 22, p-value = 0.001; CFI = 0.972, RMSEA =
0.038, p-value for close fit = 0.971, standardized RMR = 0.016) and focused fit indices
(standardized residuals and modification indices) revealed no theoretically meaningful
points of stress. Symptoms of depression, positive symptoms of psychosis, and hopelessness
accounted for 26% of the variance in suicidal ideation.

3.1. Symptoms of depression and positive symptoms of psychosis

Findings indicated that symptoms of depression significantly predicted hopelessness and
suicidal ideation independently. For every one unit increase in symptoms of depression,
there was an associated increase in hopelessness by 0.137 units (MOE + 0.01, critical ratio
(CR) = 26.09, p < 0.001) on average, holding covariates and positive symptoms of psychosis
constant. Since the estimated effects of depression on suicidal ideation were qualified by the
proposed interaction effect of Aim 3, when positive symptoms of psychosis were held
constant at its mean value, for every one unit increase in symptoms of depression, there was
an average associated increase in suicidal ideation by 0.031 units (MOE £ 0.008, CR = 7.88,
p < 0.001) holding covariates, hopelessness, and positive symptoms of psychosis constant.
In other words, for every one unit increase in symptoms of depression there was, on average,
an associated 3% increase in suicidal ideation holding all other variables constant.
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Positive symptoms of psychosis were found to moderate the relationship between symptoms
of depression and suicidal ideation (product term b = 0.009, MOE + 0.008, CR = 2.09, p <
0.05), analyzed using the logic of product terms (Jaccard and Turrisi, 2003). This indicates
that for every one unit increase in positive symptoms of psychosis, there was an associated
0.01 unit increase in the estimated effect of symptoms of depression on suicidal ideation on
average, holding covariates and hopelessness constant. Essentially, the relationship between
symptoms of depression on suicidal ideation fluctuated as a function of one’s severity of
positive symptoms of psychosis, with greater severity of positive symptoms worsening the
effect of symptoms of depression on suicidal ideation while holding covariates constant.

To further characterize the interaction effect, when positive symptoms were 2 units above
the mean, for every one unit increase in symptoms of depression, there was an average
associated 5% increase in suicidal ideation. When positive symptoms were 2 units below the
mean, for every one unit increase in symptoms of depression there was an average
associated 1% increase in suicidal ideation. As symptoms of depression increased, reporting
of suicidal ideation was more pronounced for participants at greater levels of positive
symptoms of psychosis.

3.2. Hopelessness

Findings indicated that hopelessness significantly predicted suicidal ideation. For every one
unit increase in hopelessness, on average there was an associated increase in suicidal
ideation by 0.097 units (MOE + 0.03, CR =5.67, p < 0.001) holding covariates, symptoms
of depression, and positive symptoms of psychosis constant. Essentially, for every one unit
increase in hopelessness there was, an associated 10% increase in suicidal ideation on
average, holding all other variables constant. Hopelessness was found to significantly
mediate the relationship between symptoms of depression and suicidal ideation as indicated
by the joint significance test (MacKinnon et al., 2002).

3.3. Total effects

The total effects of depression on suicide were also investigated given that the effects of
depression on suicidal ideation were both direct and indirect (mediation). When positive
symptoms were at the mean, for every one unit increase in symptoms of depression, there
was an average associated 4% increase in suicidal ideation holding all other variables
constant. When positive symptoms were 2 units above the mean, for every one unit increase
in symptoms of depression, there was an average associated 6% increase in suicidal ideation.
When positive symptoms were 2 units below the mean, for every one unit increase in
symptoms of depression there was an average associated 2.5% increase in suicidal ideation.
The total effects of symptoms of depression on suicidal ideation show the effect of
symptoms of depression on suicidal ideation to fluctuate based upon positive symptoms of
psychosis.

4. Discussion

Due to the high rates of suicide and absence of effective evidence-based interventions, there
is urgency in research to clarify understandings of suicide risk among adults diagnosed with
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schizophrenia as a first step towards solidifying symptoms to address in the future
development of suicide prevention-focused interventions. The current study examined
specific pathways of influence between symptoms of depression, positive symptoms of
psychosis (i.e. hallucinations and delusions), hopelessness and reported suicidal ideation
among a population of adults diagnosed with schizophrenia within the CATIE study.
Findings indicated that: 1) symptoms of depression, positive symptoms of psychosis (i.e.
hallucinations and delusions), and hopelessness independently predicted suicidal ideation; 2)
hopelessness mediated the relationship between symptoms of depression and suicidal
ideation; and, 3) positive symptoms of psychosis moderated the relationship between
symptoms of depression and suicidal ideation. As anticipated, findings demonstrated the
relationship between symptoms of depression and suicidal ideation fluctuate based upon
positive symptoms of psychosis, with suicidal ideation being reported more among
participants with greater levels of positive symptoms of psychosis as symptoms of
depression increased.

4.1. Implications

Results support the involvement of depression, positive symptoms of psychosis, and
hopelessness in suicidal ideation among adults diagnosed with schizophrenia in the CATIE
study. The moderating effect of positive symptoms in the relationship between symptoms of
depression and suicidal ideation supports the importance of including positive symptoms in
discussions of risk factors for suicide among adults diagnosed with schizophrenia. While
symptoms of depression have been consistently found in the literature to predict suicidal
ideation, the current study’s findings provide support for the relationship between positive
symptoms of psychosis, specifically hallucinations and delusions, and suicidal ideation over
and above the relationship between depression and suicidal ideation. Furthermore, these
findings point towards the implication that the subsequent risk for engaging in suicidal
behaviors beyond that of depression cannot be ignored. As a result, it is recommended that
clinicians to evaluate for and treat both symptoms of depression and positive symptoms of
psychosis, as they both associate with suicidal ideation independently and over and above
one another.

The mediating effect of hopelessness supports the consistent finding of the role that
hopelessness plays in suicidal ideation and the relationship between depression and suicidal
ideation. With hopelessness serving as a mechanism of suicide risk, it is recommended for
clinicians to assess for and treat hopelessness in addition to other symptoms of depression
due to its strong relation to suicidal ideation and attempt within the literature. An additional
area of important consideration within suicide risk that ties into hopelessness is illness
awareness. Studies show that risk for engagement in suicidal behaviors is heightened as
insight increases (Pompili et al., 2004), and it is posited that individuals who are aware of
symptoms and both cognitive and functional deterioration are more at heightened risk
(Spiebl et al., 2002). Awareness of symptoms and prognosis overall may lead to feelings of
hopelessness, depression, and ultimately suicide due to fears of further deterioration or
beliefs that the future holds no positivity (Pompili et al., 2004). Future research should
further examine and clarify the potential pathways between insight, hopelessness,
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depression, and suicidal behaviors as there is great potential for suicide-prevention focused
interventions to consider the awareness spectrum.

Before discussing behavioral interventions, it is important to consider suicide risk
assessment as a way to identify and quantify risk. Increased attention to suicide risk and
systematic use of assessments are necessary for suicide prevention, however, there are little
understandings of the implementation and efficacy of suicide risk assessment in clinical
practice (Pedersen et al., 2014). Protocols for conducting suicide risk assessments vary
greatly from setting to setting (Horowitz et al., 2009), and evidence illustrates that some
individuals (e.g. those who abuse alcohol/drugs) are less likely to be assessed than others.
One study in particular found that male participants with a diagnosis of schizophrenia were
less likely than females to be assessed for suicide risk prior to psychiatric inpatient hospital
discharge, despite literature supporting that risk increases when one is male (Goldacre et al.,
1993; Pedersen et al., 2014; Rossau and Mortensen, 1997). Protocols not only need to be
consistent, but also require different procedures as needed for differing populations and
settings (Bourdeaux and Horowitz, 2014). In addition to protocols, it is also apparent that
scales/tools to assess for suicide risk vary greatly as opposed to using universal tools. Tools
may vary in number of questions asked, types of questions asked, reliability, and validity
(Haney et al., 2012). Thus, it is important for future research efforts to examine varying
assessments among differing patient populations and make clinical recommendations to
heath care settings for protocol inclusion.

Few behavioral interventions tailored towards suicide prevention among adults diagnosed
with schizophrenia have been designed and tested despite well-established risk among this
population (Tarrier et al., 2014). Tarrier et al. (2013) recently developed an intervention for
adults experiencing symptoms of psychosis: Cognitive Behavioral Suicide Prevention for
psychosis (CBSPp). CBSPp aims to reduce suicidal behavior among individuals
experiencing psychosis with specific focus on attention, appraisals, and schemas (Tarrier et
al., 2014). The ultimate goal of this protocol-based intervention is to develop broad-minded
attention, balanced appraisals, and alternative schemas about the self, world, and future that
result in an exit from suicide schema (Tarrier et al., 2013). Case studies and a more recent
small scale RCT (n = 49) have demonstrated significant improvements in positive symptoms
of psychosis, symptoms of depression, and hopelessness after exposure to CBSPp (Tarrier et
al., 2014). While this intervention is beginning to yield promising improvements in suicidal
behaviors, future research efforts with larger samples and varying clinical settings are
needed to evaluate the efficacy and impact of CBSPp.

4.2. Limitations

The current study’s findings must be considered in regards to several potential limitations.
First, the CATIE study was not conducted to address the aims of the current study, thus,
there were constraints in the dataset pertaining to measurement that would otherwise be
modified in a primary study. Specifically, modifications were made to the Calgary
Depression Scale (CDRS) as a result of hopelessness and suicidal ideation being items
within the scale needed to measure other variables. Fortunately, reliability analyses indicated
minimal change from this removal (original alpha = 0.83 and revised scale alpha = 0.78) and
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confirmatory factor analysis indicated all items functioned well together. An additional
limitation pertaining to measurement was the use of single items for two constructs
(hopelessness and suicidal ideation). It would be ideal if all constructs were measured by
distinct scales, however, this was not possible given the absence of scales to independently
measure hopelessness and suicidal ideation in the CATIE study. Future prospective research
should include scales to measure each construct for more rigorous explorations of constructs
within theoretical models.

Second, it has been suggested that antipsychotic effectiveness trials among individuals
diagnosed with schizophrenia are less likely to recruit individuals reporting suicidal ideation
and/or plans for attempt (Gilbody et al., 2002). Some studies may exclude individuals at risk
for suicide and/or individuals at risk for suicide may be less interested in participating in a
drug study. While the CATIE design used wide inclusion criteria and minimal exclusion
criteria in comparison to many other drug trials (Stroup et al., 2003), it is important to
consider that this limitation may further impact the ability to generalize findings to all adults
diagnosed with schizophrenia in the U.S.

Lastly, self-report and social desirability is a common concern in mental health research and
should be considered in the CATIE dataset. It is possible that participants respond to
questions in a socially desirable way, especially when suicide is a topic of discussion. Some
may feel ashamed or reluctant to share personal thoughts of wanting life to end and/or
attempts that have been made. Future research should consider measuring social desirability
with an established scale allowing for social desirability to be controlled for or collecting
information from multiple sources (i.e. participant’s report, family report, medical records,
and provider report).

4.3. Conclusions

While research to date largely focuses on the role of depression in suicide risk among adults
diagnosed with schizophrenia, the current study provides evidence for the role that positive

symptoms of psychosis (specifically hallucinations and delusions) play in suicidal ideation.

Future prospective longitudinal study designs are needed to further increase understandings
suicide risk within this population to ultimately inform evidence-based interventions aiming
to reduce premature suicidal death.
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Unstandardized and standardized parameter estimates with margins of error in parentheses.

*p < 0.05 ***p < 0.001.
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Demographic characteristics of the CATIE sample at baseline.

Table 1

Characteristic n %
Age (M + SD) 1460 4055 +11.10
Gender

Male 1080 74

Female 380 26
Race

Black 513 35.1

White 874 59.9

American Indian or Alaska native 8 0.5

Asian 33 23

Two or more races 26 1.8
Ethnicity

Hispanic/Latino/Spanish 170 116

Non-Hispanic/Latino/Spanish 1290 884
Marital status

Married 167 114

Not married 1293 88.6
Education

Completed HS 1086 744

Did not complete HS 374 256
Employment

Full time 97 6.6

Not full time 1338 91.6
Public insurance status

Have 745 51.0

Don’t have 690 473

Duration of illness? (M = SD) 1388 14.37+£10.69
Drug use

Use or misuse 351 243

Don’t use 1097 75.8
Alcohol use

Use or misuse 509 351

Don’t use 939 64.8

a ] . . . T
Measured by the number of years between the first antipsychotic was taken until randomization into the CATIE.
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Table 2

Parameter estimates of model paths.

Parameter estimate b Margin of error ~ Critical ratio p
Measurement model?
Positive symptoms of psychosis — hallucinations 0.838 0.12 10.65 AAE
Positive symptoms of psychosis — delusions 0.568 0.12 9.70 HEE
Structural model?
Suicidal ideation — hopelessness 0.097 0.03 5.67 falaiad
Suicidal ideation — depression 0.031 0.01 7.88
Suicidal ideation — positive symptoms of psychosis x depression (interaction) 0.009 0.01 2.09 *
Hopelessness — depression 0.137 0.01 26.09 falaiad
Hopelessness — positive symptoms of psychosis 0.025 0.05 1.04

*

p <0.05.
Ak

p <0.001.
aStandardized coefficients.

bUnstandardized coefficients.
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