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Abstract

Purpose: Depression is known to impact the clinical course, outcome and prognosis of
Schizophrenia spectrum disorder (SSD), however, this association is still not well established
in the literature. We aimed at assessing whether presence of depression and depression
with suicidal ideation is associated with rehospitalization in SSD patients.

Methods: A cross-sectional survey of 121 patients with SSD from hospital admission re-
cords from 2014 to 2018. Clinical variables associated with rehospitalization in SSD were ex-
amined by calculating relative risks (OR) using SAS Logistic regression and Lasso procedure.

Results: Depression in SSD was associated with rehospitalizations. Also, suicidal ideation
and depression with suicidal ideation were associated with depression in SSD.

Conclusion: These initial results indicate a need for future studies to explore the ex-
tent to which depression and suicidal ideation predicts rehospitalization in SSDs and assess
whether dutiful assessment (and treatment) of depression may reduce rates of rehospital-

izations among patients with SSDs.

Keywords: Depressive disorder; Schizophrenia spectrum and other psychotic disorders;
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Introduction

Schizophrenia Spectrum Disorders (SSDs) belong to a class
of genetically related psychiatric disorders [1-4]. Schizophre-
nia and schizoaffective disorder are the major types of SSDs
[5]. SSDs are debilitating, frequently showing shortened life
spans [6]. SSDs can present with positive (hallucinations/de-
lusions) and negative symptoms (anhedonia, avolition, social
withdrawal, and apathy). They affect close to 1% of the world’s
population with an average onset in the early 20s and a male
predominance [7]. These disorders are chronic conditions that
significantly impact quality of life and even at baseline, a large
proportion of SSD patients stay persistently symptomatic with
multiple relapses often resulting in long and repeated hospi-
talizations [8]. The financial burden of these disorders is thus

enormous [9-11]. The World Health Organization report indi-
cates that between 1.6% and 2.6% of the total health costs in
western nations is spent on SSD [12]. It has been estimated that
anywhere from 15% to 58% of the total direct cost is due to hos-
pitalizations [13,14]. Hospitalization of individuals with SSD has
strong correlation with poor clinical outcomes [15-17]. Though
prior studies identified exacerbating psychotic symptoms, de-
mographics, personal behaviors, past medical resource usage,
and medical comorbidities as predictors for hospitalizations
[18,19], there is a dearth of literature on depression as a predic-
tor for hospitalization in SSDs. A previous study reported that
depression in SSD is associated with greater number of hospi-
talizations and that clinical variables associated with depression
in SSD were auditory hallucinations, delusions, poor insight and
judgment [16].
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Early age of onset, and male gender [18,19] are examples
of demographic factors, while low global functioning, psychoso-
cial factor [20,21] reported to be associated with more frequent
hospitalizations in the body of literature. Some clinical factors
that have been reported in the literature include alcohol use
[22], medical non-adherence [23,24], involuntary first admis-
sion [25], number of past hospitalizations [26-29], and length of
previous hospital stays [20,21]. Other clinical factors associated
with increased rates of rehospitalization include exacerbating
psychotic symptoms, suicidal ideation, homicidal ideation, and
dangerous behaviors as psychiatric symptoms predictive for
hospitalizations [30-32]. Another group of predictive factors in-
clude psychiatric comorbidities [17]. Depression is a common
psychopathological feature among individuals suffering from
schizoaffective disorder and schizophrenia [33-36]. Clinically
significant depression has also been reported to alter the clini-
cal course of SSDs [16,37,38] and the correlation of depression
with suicidal ideation as an indication for hospitalization is well
known [30,35].

We therefore hypothesize that depressive symptoms in
acutely ill patients with SDD will be associated with increased
rehospitalizations and that depressed SSD patients with sui-
cidal ideation will be more predictive of rehospitalizations
than depressed SSD patients without suicidal ideation. To test
these hypotheses, we calculated the rates of hospitalization
for depressed SSD patients with suicidal ideation compared to
depressed SSD patients without suicidal ideations and subse-
quently assessed the association between depression and re-
hospitalization for SSD.

Methods

This is a cross-sectional survey study made up of a sample of
hospital admission records from 2014 to 2018 of Schizophrenia
Spectrum Disorders (SSDs) patients according to the Diagnostic
Statistical Manual (DSM) IV or DSM V [5,39]. The data collec-
tion was based on inclusion criteria approved by the Southern
Illinois University School of Medicine Institutional Review Board
(IRB). To be eligible, subjects had to have at least one inpatient
hospitalization between 2014 and 2018 while patients with co-
morbid diagnosis of intellectual disability, previously known as
mental retardation, were excluded.

Data collection

The variables were operationalized and a database was con-
structed to serve as the data extraction tool prior to the chart
review. All clinical and demographic data were extracted from
existing medical records. Data on demographic and clinical vari-
ables were obtained from initial hospital admission notes, daily
rounding notes, and hospital discharge notes. The chart review
was completed between 09/1/2019 to 03/31/2020. Data was
collected for multiple admissions where present.

Variables

Our outcome variable for this current study was rehospital-
ization, a categorical variable. Rehospitalization in this study, is
defined as two or more (22) psychiatric hospitalization versus
less than two (<2) psychiatric hospitalizations. The main pre-
dictor variables in this study were depression (present versus
absent) and depression with suicidal ideation (depression with
suicidal ideation versus depression without suicidal ideation)
both categorical variables, while others include demographic
factors, race (White verses others), gender (categorical: male
versus female), age (continuous), marital status (married ver-

sus single), employment (yes versus no) and health insurance
status (present versus absent). All other predictor variables
were categorical, including clinical factors: diagnoses, psychiat-
ric symptoms, psychotropic classes, noncompliance and medi-
cal comorbidities. Psychiatric diagnoses: schizophrenia versus
schizoaffective disorder, psychiatric symptoms (psychosis, Sui-
cidal Ideation (SI) and Homicidal Ideation (HI)) were categorized
as present or absent.

Statistical analysis

All data analysis was conducted using SAS software version
9.4 [40]. Frequency distribution and Chi-square test were com-
pleted using the PROC FREQ procedure, while means were cal-
culated using the PROC MEANS. The PROC LOGISTIC procedure
was used to assess the association between our main outcome
variable, rehospitalizations (more than 2 hospitalizations versus
less) and predictor variables in separate univariate analyses. We
implemented lasso selection to find a parsimonious subset of
variables associated with rehospitalization [41]. The variables
that were selected by the lasso were subsequently entered into
a multivariable logistic regression model. A p-value of 0.05 was
required for statistical significance at 95% confidence interval.

Results

The total sample size was 121 patients, with males in the ma-
jority (58%). The average age of the sample was 38.1, SD (10.7)
years. The patients were mostly unemployed (97%), insured
(88%), and single (78%). The detailed demographic features can
be found in Table 1.

In univariate logistic regression, depression, suicidal ideation
and number of emergency room visits were significantly predic-
tive of rehospitalizations. For more details, see Table 3. All the
variables in Table 3 were entered into a lasso selection model.
From the lasso selection, comorbidity, suicidal ideation, and ER
visits emerged as the selected variables. These variables and
depression with suicidal ideation were used to construct final
models given our hypothesis. Table 4 summarizes the results
of final multivariable models were built using these variables.
The first, model include depression with suicidal ideation, co-
morbidity and ER visits, while the second model were Suicidal
Ideation (SI), ER visits and comorbidity. Depression with suicidal
ideation and suicidal ideation were strongly associated with in-
creased rehospitalization in models 1 and 2 respectively, while
ER visits was only modestly associated with rehospitalization.
Comorbidity did not show any association.
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Figure 1: Suicidal ideation in depressed schizophrenia patients
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Table 1: Demographic characteristics of study population
(n=121).

Table 3: Univariate regression of potential risk factors for rehos-
pitalization (n=121).

Variable Frequency (N) | Proportion (%) Variables Estimate (Odds ratio) 95% Confidence interval p-Value
Age Mean (SD) 38.1(10.7) Age 1.00 0.96 -1.05 0.844
Male 70 57.9 Gender 0.63 0.25-1.60 0.331
Gender
Female 51 42.1 Race 0.98 0.40-2.44 0.969
Single 95 78.5 Marital status 0.66 0.08-5.75 0.706
Married 7 5.8 Employment 3.56 0.44-28.65 0.233
Marital status | 1y orced, widowed or 19 15.7 Length of stay 1.02 0.99-1.05 0.175
Separateld (e)m°“°”a' ER visits 0.01 0.00-0.007 <0.001
0SS
Diagnosis 1.21 0.49-2.99 0.677
Insurance Insured 3 2.5
Comorbidity 3.13 0.87-11.32 0.081
status Uninsured 118 97.5
Non-compliance 1.82 0.49-6.71 0.370
Yes 14 11.6
Employment Psychotic symptoms 0.61 0.19-1.96 0.404
No 107 88.4
Depression 3.51 1.11-11.05 0.032
Suicidal ideation (SI) 3.95 1.10-14.19 0.035
Table 2: Descriptive clinical characteristics of sample (n=121).
Depression with SI 4.09 1.13-14.79 0.033
Variable Frequency | Proportion Homicidal ideation 0.91 0.27-3.06 0.885
(N) (%) o .
*Significant variables bold.
Length of stay [Mean 13.3(15.1)
days (SD)] Range: 1-141 Table 4: Multivariate regression of potential risk factors of
Number of hospitaliza- 1.72(1.41) rehospitalization selected using lasso (n=121).
tions [Mean (SD)] Range: 1-12
Number E 1.69 (1.40 Variables! Estimate 95% Confidence Value
um e.r. mergency 69(1.40) (Odds ratio) interval P
room visits [Mean (SD)] Range: 1-12
. R . . Model 1 Depression with SI 5.64 1.13-28.12 0.034
Diagnosis 1=Schizophrenia 55 45.5
R . ER Visits 0.007 0.001-0.060 0.001
2=Schizoaffective 66 54.5
disorder Comorbidity 5.06 0.79-32.37 0.087
Comorbid diagnosis 1=Yes 33 27.3 Model 2
2=No 38 72.7 Suicidal ideation 6.23 1.28-30.40 0.023
Non-comp]iance 1=Yes 23 19.0 ER Visits 0.006 0.001-0.053 0.001
2=No 98 81.0 Comorbidity 3.56 0.669-18.89 0.137
Psychosis 1=Yes 93 76.9 An odds ratio >1 indicates that the variable is associated with higher
likelihood of hospitalization whereas OR<1 suggests lower likelihood
2=No 28 231 of hospitalization.
Depression 1=Yes 44 36.4
2=No 77 63.6 In this present study, depression was associated with higher
Suicidal ideation 1ves 38 314 rehospitalization rates in univariate analyses consistent with
prior studies [16,31]. A possible explanation for this finding is
2=No 83 68.6 increased risk of harm secondary to depression given the link
Homicidal ideation 1=Yes 19 15.7 between suicidal ideation or suicide attempts [31] and psychi-
2=No 102 843 atric hospitalization [30,31]. Depressed patients with higher

Discussion

In this present study depression with suicidal ideation and
suicidal ideation alone were statistically significantly predictive
of rehospitalization in schizophrenia spectrum disorders, even
after controlling for effects of other variables. However, poten-
tial limitations should be considered before making far reach-
ing conclusions on the results. The sample for this study was
limited to a referral teaching hospital in central Illinois and so
generalization to the general US population may be a challenge.
Another important limitation is the lack of temporal association
given the cross-sectional study design.

rehospitalizations rates were 80% more likely to have suicidal
ideation (see Figure 1). Also, clinically significant depression in
the presence of suicidal ideation, has been reported to alter the
clinical course of SSDs [16,38,42]. Siris et al ((2001), clearly re-
port significant prevalence of depression in SSDs with approxi-
mately 33% patients reporting it in first onset psychotic symp-
toms during their initial hospitalization, 38% of patients in acute
relapse, and 29% of patients with chronic, stable schizophrenia.
Rehospitalization due to depression in SSDs is closely interwo-
ven as demonstrated by the study results showing significant
odds for rehospitalization for when the depression presents
with suicidal ideation compared to depression without suicidal
ideation. Therefore, depression is significant in psychosis con-
sistent prior report that depression can serve as a prognosti-
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cator in schizophrenia [36]. Considering the evidence, depres-
sion is a good candidate for targeted treatment. In addition to
having a strong correlation with rehospitalization rates in those
with SSD, the available psychopharmacological agents for de-
pression are affordable, effective, and of low-risk [43].

Emergency Room (ER) visits were associated with decreased
odds of rehospitalization and persisted in the multivariable
model. This finding is counterintuitive, however, given the wide
confidence interval it is not robust. Also, known risk factors for
hospitalization cluster, and collinearity between the predictor
variables in the multivariable model can explain the inconsis-
tent finding [44].

Conclusion

In this initial study, suicidal ideation in those patients with
depression significantly predicted rehospitalization for SSD
patients. This finding lends support for comprehensive assess-
ment for depression and suicidal ideation in SSD and prompt
treatment when diagnoses. However, further well-designed
prospective studies using nationally representative sample will
be imperative.
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