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Subsyndromal and syndromal depressive symptoms among older adults with
schizophrenia spectrum disorder: Prevalence and associated factors in a
multicenter study
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Background: Few studies have examined the prevalence and correlates of subsyndromal and syndromal de-
pressive symptoms (SSSD) among older adults with schizophrenia spectrum disorder. In this report, we ex-
amined the prevalence of SSSD and their associations with sociodemographic characteristics, clinical char-
acteristics of schizophrenia, comorbidity, psychotropic medications, quality of life, functioning and mental
health care utilization in a large, multicenter sample of older adults with schizophrenia spectrum disorder.
Methods: Data from the Cohort of individuals with Schizophrenia Aged 55 years or more (CSA) were used to
examine the prevalence of SSSD, defined using the Center of Epidemiologic Studies Depression (CESD) scale.
Clinical characteristics associated with SSSD were explored.

Results: Among 343 older adults with schizophrenia spectrum disorder, 78.1% had either subsyndromal (30.6%)
or syndromal (47.5%) depressive symptoms. SSSD were independently associated with positive and negative
symptoms, lower quality of life, non-late-onset psychosis, benzodiazepine use and urbanicity. There were no
significant associations of SSSD with other sociodemographic characteristics and psychotropic medications, or
with general medical conditions. We found no significant differences in the proportion of participants who were
treated with antidepressants between those with syndromal depressive symptoms and those without depression
(22.1% vs. 20.0%, p = 0.89). SSSD were not associated with higher mental health care utilization.

Limitations: Data were cross-sectional and depression was not evaluated with a semi-structured interview.
Conclusion: SSSD may be highly prevalent and under-assessed and/or undertreated among older adults with
schizophrenia spectrum disorder. Our findings should alert clinicians about the need to assess systematically and
regularly depression in this vulnerable population.
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1. Introduction

Due to the ageing of the general population in Western countries,
the number of people with schizophrenia who are at least 55 years old
is rapidly increasing and is expected to reach almost a quarter of the
United States population diagnosed with schizophrenia by 2025
(Cohen et al., 2008). Depression is commonly comorbid during the
course of schizophrenia. 24% to 48% of older adults with schizophrenia
spectrum disorder suffer from syndromal depressive symptoms (Cohen
and Ryu, 2015; Diwan et al., 2007; Meesters et al., 2014), and up to
75% of them would suffer from syndromal or subsyndromal depressive
symptoms (SSSD) (Cohen et al., 2015). SSSD are associated with the
increase in symptoms of schizophrenia (Cohen, 1995; Cohen et al.,
1996; Heila et al., 1997; Jin et al., 2001; Johnson, 1988; Roy, 1981;
Zisook et al., 1999; 2007), poorer functional remission (Cohen et al.,
2015; Diwan et al.,, 2007; Limosin, 2009; Meesters et al., 2014;
Wetherell et al., 2003), increased risk of suicide (Zisook et al., 2007)
and lower quality of life (Cohen et al., 2017; Diwan et al., 2007; Jin
et al.,, 2001; Patterson et al., 1997) among older adults with schizo-
phrenia. Despite the common comorbidity between depression and
schizophrenia among older adults and its debilitating consequences,
few studies have examined the prevalence of SSSD and their related
characteristics among older adults with schizophrenia spectrum dis-
order (Cohen et al., 2015). Such knowledge would help mental health
professionals prevent, detect and manage this often underdiagnosed
comorbidity in this population (Zisook et al., 1999).

Prior research has yielded conflicting evidence on the role of so-
ciodemographic characteristics, psychiatric and other medical condi-
tions and psychotropic medications in the risk of depression among
older adults with schizophrenia. Some studies have identified multiple
factors associated with depressive symptoms in this population, such as
younger age (Cohen and Ryu, 2015; Cohen et al., 1996), psychiatric
comorbidity (Zisook et al., 1999; Zisook et al., 2007), general medical
comorbidity (Diwan et al., 2007; Meesters et al., 2014), and greater
number of psychotropic medications (Cohen and Ryu, 2015). On the
other hand, other studies did not find a significant impact of these
factors, including age (Diwan et al., 2007; Zisook et al., 1999), psy-
chiatric comorbidity (Meesters et al., 2014; Zisook et al., 2007), general
medical comorbidity (Cohen and Ryu, 2015; Zisook et al., 1999) and
the number and the dose of antipsychotics (Zisook et al., 1999; Zisook
et al., 2006). However, this previous research had limited statistical
power, as most studies relied on relatively small samples ranging from
60 to 198 older adults with schizophrenia (Cohen and Ryu, 2015;
Cohen et al., 1996; Meesters et al., 2014; Zisook et al., 1999; Zisook
et al., 2006). Additionally, prior studies were conducted in only three
sites (Cohen and Ryu, 2015; Diwan et al., 2007; Meesters et al., 2014;
Zisook et al., 2007, 2006, 1999), limiting the generalizability of their
findings. Therefore, research using larger samples of older adults with
schizophrenia from multiple sites may provide a better knowledge of
clinical factors associated with SSSD and improve their early recogni-
tion and treatment in this vulnerable population.

To address this gap in the literature, we used data drawn from a
large (n = 353) study conducted at 63 centers in France, the “Cohort of
individuals with Schizophrenia Aged 55 years or more” (CSA), and
examined the prevalence and potential associations of SSSD with so-
ciodemographic and clinical characteristics, comorbidity, quality of
life, functioning, psychotropic medications and mental health care
utilization.

2. Methods
2.1. Sample
Data were drawn from the CSA study, a cohort of 353 inpatients

(34.1%) or outpatients (65.9%) aged 55 years or more with schizo-
phrenia spectrum disorder, which included people with an

International Classification of Diseases, Tenth edition (ICD-10) diag-
nosis of schizophrenia (82.4%) or schizoaffective disorder (17.6%).
Participants were recruited between February 2010 and June 2013
from French state hospital psychiatric departments that covered 63
mutually independent catchment areas (Raucher-Chéné et al., 2015).
Exclusion criteria included having limited French proficiency, being not
affiliated to the social security system, meeting ICD-10 criteria for any
pervasive developmental disorder or major neurocognitive disorder,
and having any neurological disorder affecting the central nervous
system or any serious, life threatening medical or surgical condition
that requires immediate treatment. Each participant was interviewed
face-to-face by his/her treating psychiatrist, who collected all clinical
data. The research protocol, including informed consent procedures,
was conducted in accordance with the Declaration of Helsinki ethical
guidelines, and received full ethical review and approval from the local
research ethics committee, the Advisory Committee on Information
Processing in Material Research in the Field of Health and the National
Board on Computerized Information and Freedoms.

2.2. Measures

2.2.1. Assessment of schizophrenia spectrum disorder

Diagnoses of schizophrenia and schizoaffective disorder were as-
sessed face-to-face by psychiatrists using ICD-10 criteria. Age at onset of
first psychotic symptoms was retrospectively investigated and cate-
gorized as non-late-onset (i.e. before 40 years), late-onset (i.e. between
40 and 60 years) and very-late onset (i.e. after 60 years) according to
prior recommendation (Howard et al., 2000), and the duration of the
disorder was estimated.

2.2.2. Assessment of subsyndromal and syndromal depressive symptoms
(SSSD)

SSSD over the past week were self-reported by participants using the
Center of Epidemiologic Studies Depression scale (CES-D) (Radloff,
1977) and categorized as follows: (1) no depression (CES-D < 7), (2)
subsyndromal depression (CES-D = 8-15) and (3) syndromal depres-
sion (CES-D = 16) (Camacho et al., 2014). Respondents were asked to
indicate on a scale from 0 (rarely or none of the time) to 3 (most of the
time) how often they experience 20 symptoms related to depression
(e.g., I felt everything I did was an effort). This questionnaire has been
designed for use in community studies (Airagnes et al., 2016b; Matta
et al., 2019; Radloff, 1977; Roy, 1981) and validated in adult samples of
all ages with psychiatric disorders (Irwin et al., 1999; Shafer, 2006),
including  adults  with  schizophrenia  spectrum  disorder
(Herniman et al., 2017). In our study, internal consistency reliability of
the CES-D scale was acceptable, with Cronbach's alpha=0.72.

2.2.3. Sociodemographic characteristics

Sociodemographic characteristics included gender, age, education,
marital status, parenthood and urbanicity (defined as living in an area
comprising more than 1000 inhabitants per km?).
2.2.4. Assessment of psychiatric alcohol and nicotine
consumption and suicide attempts

We used the 18-item version of the Brief Psychiatric Rating
Scale (BPRS) (Overall, 1962; Leucht et al., 2005), a widely used in-
strument for assessing psychiatric symptoms in individuals with schi-
zophrenia spectrum disorder. Each symptom is rated from 1 (absence)
to 7 (severe). We examined the total score and the 5 subscale scores
(Shafer, 2005): 1) Affect (anxiety, guilt, depression, somatic); 2) Posi-
tive Symptoms (thought content, conceptual disorganization, halluci-
natory behavior, grandiosity); 3) Negative Symptoms (blunted affect,
emotional withdrawal, motor retardation); 4) Resistance (hostility,
uncooperativeness, suspiciousness); and 5) Activation (excitement,
tension, mannerisms-posturing). In our study, internal consistency re-
liability of the BPRS scale was good, with Cronbach's alpha=0.85.

symptoms,



Current smoking status was recorded. At-risk alcohol consumption
was evaluated using the CAGE questionnaire (Ewing, 1984; Kitchens,
1994). All participants were also asked whether they ever attempted
suicide and whether they attempted suicide during the year preceding
the interview.

2.2.5. Psychotropic medications

All psychotropic medications prescribed at the time of the interview
were recorded, and in particular antipsychotics, antidepressants, ben-
zodiazepines and anticholinergic antiparkinsonian drugs.

2.2.6. Mental health care utilization
The lifetime number of hospitalizations in a psychiatric department
was recorded at the time of the interview.

2.2.7. Medical conditions

The number of comorbid non-psychiatric medical conditions (e.g.,
cardiovascular disorder, cancer) was recorded for all participants at the
time of the interview. Blood pressure and body mass index (BMI) were
measured in all participants. Individuals whose systolic blood pressure
was >140 mm Hg or diastolic blood pressure >90 mm Hg were con-
sidered as having high blood pressure. Based on the recommendation of
a recent meta-analysis (Winter et al., 2014) on the association between
BMI and all-cause mortality risk in older adults, we categorized BMI as
follows: underweight (<23 kg/m?), healthy weight (23-30 kg/m?) and
overweight (> 30 kg/m?).

Investigators were asked whether the participant had a blood test or
an electrocardiogram in the past year, and whether the participant
consulted a general practitioner or was hospitalized in a non-psychiatric
medical department in the past year.

2.2.8. Overall functioning and cognitive functioning

The Global Assessment of Functioning (GAF) scale (Endicott et al.,
1976) was used for evaluating the overall social, occupational, and
psychological functioning of participants. Scale scores range from O to
100 with higher scores signifying better functioning. Prior studies
support the reliability and convergent validity of the GAF scale scores in
populations with psychiatric disorders (Jones et al., 1995). The Mini-
Mental State Examination (MMSE) (Folstein et al., 1975) was used for
evaluating global cognitive impairment. In our study, internal con-
sistency reliability of the GAF and MMSE scores was good (Cronbach's
alpha=0.87 and 0.93, respectively).

2.2.9. Quality of life

We used the Quality of Life Scale (QLS) (Heinrichs et al., 1984), an
instrument widely used to assess quality of life in clinical studies of
schizophrenia (Lehman, 1996). The QLS has 21 items rated on a 7-point
scale from 0 to 6 with descriptive anchors; higher scores reflect higher
quality of life (Heinrichs et al., 1984). In our study, internal consistency
reliability of the QLS was excellent (Cronbach's alpha=0.91).

2.3. Missing data

The mean percentage of missing data in the study was 1.2%. Missing
data were imputed using Markov chain Monte Carlo (MCMC) methods
(Schafer, 1997). All significant results remained significant in sensi-
tivity analyses excluding respondents with missing data.

2.4. Statistical analyses

Percentages and means ( = SD) were estimated to provide de-
scriptive information on sociodemographic and clinical characteristics,
psychiatric and other medical comorbidity, quality of life and overall
functioning, psychotropic medications and mental health care utiliza-
tion in older adults with schizophrenia spectrum disorder according to
the presence of depressive symptoms. Subsyndromal and syndromal

depressive symptoms (SSSD) were considered a 3-class categorical
variable (i.e., no depression (CES-D score<7), subsyndromal depres-
sion (CES-D score: 8-15) and syndromal depression (CES-D = 16)). This
categorical variable of SSSD was used as the outcome variable and the
rest of the variables were used as predictors. Multinomial logistic re-
gression analyses were used to study the univariate associations be-
tween SSSD and its potential predictors. Given our relatively large
sample, statistical significance was evaluated using a two-sided design
with alpha risk set a priori at 0.01 to reduce the risk of type I error due
to multiple testing. Next, in order to determine whether variables that
are significant in univariate analyses and possibly correlated with each
other do have independent associations with SSSD, we performed a
multivariable multinomial logistic regression analysis that included all
variables showing a significant association in univariate analyses (ex-
cept the BPRS “affect” subscale whom items are substantially associated
with the CES-D score (eTable 11)). For all logistic regression models,
we examined potential collinearity problem by performing collinearity
diagnostics produced by linear regressions with the option tolerance
and variance inflation factor (Midi et al., 2010). To have enough sta-
tistical power in the multivariable analysis, statistical significance was
evaluated using a two-sided design with alpha risk set a priori at 0.05.
Statistical analyses were performed using PASW Statistics 18 software
(IBM Corp., Armonk, NY, USA, released 2009).

2.5. Supplementary analyses

We conducted the same analyses described above, distinguishing
between inpatients and outpatients. These supplementary analyses al-
lowed us to evaluate whether there are differences in the prevalence of
SSSD between inpatients and outpatients. They also allowed us to ex-
amine whether the pattern of associations observed in the full sample
holds across these two subpopulations.

3. Results
3.1. Prevalence of depressive symptoms

Among the 353 older participants with schizophrenia or schi-
zoaffective disorder, 10 (2.8%) were excluded from our analyses be-
cause data on depression were missing. Out of the 343 remaining
participants, 75 (21.9%) had no depression, 105 (30.6%) subsyndromal
depressive symptoms, 163 (47.5%) depressive symptoms and 268
(78.1%) either subsyndromal or syndromal depressive symptoms
(SSSD).

3.2. Depressive symptoms and sociodemographic and clinical characteristics

Among older participants with schizophrenia spectrum disorder,
SSSD were significantly and positively associated with BPRS total score
and scores of the 5 subscales of the BPRS (i.e., affect, positive symp-
toms, negative symptoms, activation and resistance), non-late-onset
psychosis and urbanicity (Table 1).

3.3. Depressive symptoms and psychotropic medications

SSSD were significantly associated with benzodiazepine use
(Table 2). The proportion of participants with schizophrenia spectrum
disorder receiving an antidepressant did not differ statistically across
the 3 groups: 20.0% in those with no depression, 20.0% in those with
subsyndromal depression and 22.1% in older adults with syndromal
depression (p = 0.89). There were no significant associations of de-
pressive symptoms with the number of antipsychotics, antipsychotic
type (i.e., typical or atypical), or its formulation (oral vs. long-acting
injectable formulation).



Table 1

Associations of subsyndromal or syndromal depressive symptoms (SSSD) with sociodemographic and clinical characteristics of schizophrenia in older adults with

schizophrenia spectrum disorder (n = 343).

No depression Subsyndromal Syndromal Syndromal or Subsyndromal Syndromal Syndromal or
(n=75) depression depression subsyndromal depression versus No  depression versus No  subsyndromal
(n = 105) (n=163) depression depression depression depression versus No
(n = 268) depression
% % % % OR [95% CI]” OR [95% CI]" OR [95% CI]*
Sociodemographic
characteristics
Gender
Men 52.0 46.7 49.1 48.1 1.00 1.00 1.00
Women 48.0 53.3 50.9 51.9 1.24 [0.68-2.24] 1.12 [0.65-1.94] 1.17 [0.70-1.95]
Education
Less than high school 69.9 66.7 71.2 69.4 0.87 [0.39-1.94] 1.30 [0.60-2.84] 1.09 [0.54-2.24]
High school 13.7 15.2 16.0 15.7 1.01 [0.35-2.95] 1.49 [0.54-4.11] 1.26 [0.49-3.24]
College or higher 16.4 18.1 12.9 14.9 1.00 1.00 1.00
Marital status
Widowed 8.0 12.4 8.6 10.1 2.03 [0.71-5.80] 1.18 [0.43-3.27] 1.48 [0.58-3.81]
Married or as if 12.0 15.2 17.2 16.4 1.67 [0.67-4.15] 1.57 [0.69-3.61] 1.61 [0.73-3.54]
married
Divorced or 18.7 25.7 18.4 21.3 1.81 [0.85-3.87] 1.08 [0.52-2.24] 1.34 [0.68-2.62]
separated
Never married 61.3 46.7 55.8 52.2 1.00 1.00 1.00
Parenthood 37.3 45.7 40.5 42.5 1.41 [0.77-2.59] 1.14 [0.65-2.01] 1.24 [0.73-2.10]
Urbanicity” 66.7 69.2 84.9 78.7 1.13 [0.60-2.12] 2.81 [1.47-5.371] 1.85 [1.05-3.25]~
Age
55-64 44.0 31.4 49.7 42.5 0.67 [0.26-1.70] 0.79 [0.35-1.80] 0.75 [0.34-1.65]
65-74 42.7 54.3 31.3 40.3 1.19 [0.48-2.95] 0.51 [0.22-1.19] 0.73 [0.33-1.62]
75+ 13.3 14.3 19.0 17.2 1.00 1.00 1.00
Inpatient/outpatient
status
Inpatient 32.0 28.6 38.9 34.8 1.00 1.00 1.00
Outpatient 68.0 71.4 61.1 65.2 1.18 [0.62-2.24] 0.74 [0.41-1.32] 0.65 [0.51-1.52]
Characteristics of
schizophrenia
Age-at-onset
Non-late-onset 69.9 80.8 84.0 82.7 1.00 1.00 1.00
(<40y)
Late-onset (40-60y)  27.4 18.3 12.8 15.0 0.58 [0.28-1.18] 0.39 [0.19-0.78] 0.46 [0.25-0.86]"
Very late-onset 2.7 1.0 3.2 2.3 na na na
(>60y)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) OR [95% CI]* OR [95% CI]* OR [95% CI]*
BPRS total score 32.3(9.5) 39.8 (14.0) 49.8 (14.1) 45.9 (14.8) 1.06 [1.03-1.10] 1.12 [1.09-1.15] 1.09 [1.06-1.12] ***
Affect 7.1 (3.2) 9.2 (3.6) 12.7 (4.1) 11.3 (4.3) 1.22 [1.10-1.34] 1.52 [1.37-1.68] 1.36 [1.24-1.49]
Positive symptoms 7.2 (3.7) 8.3 (4.5 10.4 (5.2) 9.6 (5.1) 1.08 [0.99-1.17] 1.19 [1.10-1.28] 1.15 [1.07-1.23]
Negative symptoms 6.7 (3.5) 8.5 (4.1) 10.0 (4.0) 9.4 (4.1) 1.14 [1.05-1.24] 1.26 [1.16-1.36] 1.21 [1.12-1.30]
Activation 5.6 (2.7) 6.7 (3.2) 7.4 (3.5) 7.1 (3.9 1.14 [1.03-1.26]* 1.21 [1.09-1.33] 1.18 [1.07-1.29]
Resistance 4.5 (2.1) 5.6 (3.4 7.3 (3.9 6.7 (3.8) 1.19 [1.05-1.34] 1.36 [1.21-1.53] 1.29 [1.15-1.44]
Duration of 36.2 (13.5) 37.3 (10.9) 38.2 (14.2) 37.9 (13.0) 1.01 [0.98-1.03] 1.01 [0.99-1.03] 1.01 [0.99-1.03]
disorder

The CES-D variable was categorized as no depression (CES-D score < 7), subsyndromal depression (CES-D score: 8-15) and syndromal depression (CES-D score

16).
Estimates in bold are statistically significant (two-sided p-value < 0.01).

Abbreviations: CESD = Center of Epidemiologic Studies Depression scale; OR = odds ratio; CI=confidence interval; na =not applicable; SD =standard deviation.
2 Urbanicity was defined as living in an area comprising more than 1000 inhabitants per km?.
£ 0dds ratios were obtained using logistic regression models with ‘no depression’ as reference category.

* p<0.05;
* p<0.01;
#+ p<0.001.

3.4. Depressive symptoms and general medical conditions

Among older adults with schizophrenia spectrum disorder, we did
not find any significant associations between SSSD and physical health
features (i.e., BMI, high blood pressure, smoking and at-risk drinking),
past-year physical health monitoring (i.e., rates of consultation with a
general practitioner and hospitalization in a non-psychiatric depart-
ment, and proportions of participants who had an electrocardiogram
and a blood test in the past year), and the number of general medical
conditions (Table 3).

3.5. Depressive symptoms and quality of life and overall functioning

The mean MMSE and GAF total scores were significantly lower in
participants with SSSD than in those without depressive symptoms. The
mean QLS total score of participants with depressive symptoms was
significantly lower than participants without depressive symptoms
(49.0vs. 65.6; p<0.001). History of suicide attempts within the past
year was more frequent in participants with depressive symptoms than
in their counterparts without depressive symptoms (3.1% vs. 0.0%).
There were no significant associations of SSSD with lifetime history of
suicide attempts or mental health utilization (Table 4).



Table 2

Associations of subsyndromal or syndromal depressive symptoms (SSSD) with psychotropic medications in older adults with schizophrenia (n = 343).

No Subsyndromal Syndromal Syndromal or Subsyndromal Syndromal Syndromal or
depression depression depression subsyndromal depression versus  depression versus  subsyndromal
(n=75) (n = 105) (n=163) depression No depression No depression depression versus
(n = 268) No depression
% % % % OR [95% CII* OR [95% CI]* OR [95% CI]*
Psychotropic medications
Number of antipsychotics prescribed
0 8.0 6.7 8.6 7.8 1.02 [0.28-3.77]  0.82 [0.26-2.54]  0.88 [0.30-2.58]
1 73.3 78.1 66.9 71.3 1.31 [0.59-2.89]  0.69 [0.35-1.38]  0.87 [0.45-1.68]
2+ 18.7 15.2 24.5 20.9 1.00 1.00 1.00
Atypical antipsychotics 50.7 63.8 61.3 62.3 1.72 [0.94-3.14]  1.55 [0.89-2.68] 1.61 [0.96-2.70]
Typical antipsychotics 49.3 41.0 47.2 44.8 0.71 [0.39-1.29]  0.92 [0.53-1.59]  0.83 [0.50-1.39]
Antipsychotic under long-acting 31.1 36.5 29.6 32.3 1.28 [0.68-2.41] 0.93 [0.51-1.70] 1.06 [0.61-1.85]
injectable (LAI) formulation
Antidepressants 20.0 20.0 22.1 21.3 1.00 [0.48-2.10]  1.13 [0.58-2.23]  1.08 [0.57-2.04]
Benzodiazepines 18.7 29.5 35.6 33.2 1.83 [0.89-3.74] 2.41 2.17 [1.15-4.08]"
[1.21-4.67]
Anticholinergic antiparkinsonian 32.0 27.6 38.0 34.0 0.81 [0.43-1.55] 1.30 [0.73-2.33]  1.09 [0.63-1.89]
drugs

The CES-D variable was categorized as no depression (CES-D score < 7), subsyndromal depression (CES-D score: 8-15) and syndromal depression (CES-D score =

16).
Estimates in bold are statistically significant (two-sided p-value < 0.01).
Abbreviations: OR = odds ratio; CI=confidence interval; na=not applicable.

£ 0dds ratios were obtained using logistic regression models with ‘no depression’ as reference category.

* p<0.05;
* p<0.01;***p<0.001.

3.6. Depressive symptoms and associated factors

Results from the multivariable multinomial logistic regression
analysis with all variables that had a significant association in uni-
variate analyses revealed that positive and negative symptoms, low
quality of life, non-late-onset psychosis, benzodiazepine use and urba-
nicity were significantly and independently associated with SSSD
among older adults with schizophrenia spectrum disorder (Table 5).

3.7. Supplementary statistical analyses

Among the 117 inpatients, 24 (20.5%) did not have depressive
symptoms, 30 (25.6%) had subsyndromal depressive symptoms, 63
(53.8%) syndromal depressive symptoms and 93 (79.5%) either sub-
syndromal or syndromal depressive symptoms. Among the 226 out-
patients, these rates were respectively 22.6% (N = 51), 33.2%
(N = 75), 44.2% (N = 100) and 77.4% (N = 175). There were no sig-
nificant differences in the prevalence of SSSD between these two sub-
populations (p = 0.213). Among outpatients, we found that SSSD were
independently associated with lower quality of life, negative symptoms,
resistance and non-late-onset psychosis (eTables 1 to 5), while they
were independently associated with higher BPRS total score and lower
quality of life among inpatients (eTables 6 to 10).

In all multivariable logistic regressions, the variance inflation factor
and tolerance values of each predictor variable were respectively lower
than 2.5 and higher than 0.2, supporting that multicollinearity was not
a concern in our analyses (Midi et al., 2010) (eTable 12).

4. Discussion

In a large, multicenter sample of older adults with schizophrenia
spectrum disorder, we found that 78.1% of older adults had either
subsyndromal (30.6%) or syndromal (47.5%) depressive symptoms
(SSSD). SSSD were independently associated with positive and negative
symptoms, lower quality of life, non-late-onset psychosis, benzodiaze-
pine use and urbanicity, although the magnitudes of these associations
were modest. Furthermore, our findings suggest potential differences
between inpatients and outpatients in these associations. There were no
significant differences in antidepressant prescription rates between

participants with and without SSSD. Finally, SSSD were not sig-
nificantly associated with other sociodemographic characteristics and
other types of psychotropic medications, general medical conditions,
and mental health care utilization.

SSSD were highly prevalent among older adults with schizophrenia
spectrum disorder in our study. We found that 78.1% of participants
had either subsyndromal (30.6%) or syndromal (47.5%) depressive
symptoms (SSSD), which is in line with prior studies indicating that
24% to 48% of older with schizophrenia spectrum disorder suffer from
syndromal depression (Cohen and Ryu, 2015; Diwan et al., 2007;
Meesters et al., 2014) and that up to 75% suffer from subsyndromal or
syndromal depression (Cohen et al., 2015). Taking together, these
findings support that most older adults with schizophrenia present
substantial depressive symptoms.

We found that SSSD among older adults with schizophrenia were
independently associated with an increased likelihood of endorsing
positive and negative symptoms, lower quality of life, non-late-onset
psychosis, benzodiazepine use and urbanicity. In a large, multicenter
sample, we confirmed earlier findings that depressive symptoms may be
associated with an increase in positive and negative symptoms (Cohen,
1995; Cohen et al., 1996; Heila et al., 1997; Jin et al., 2001; Johnson,
1988; Roy, 1981; Zisook et al., 1999; Zisook et al., 2007) and lower
quality of life (Cohen et al., 2017; Diwan et al., 2007; Jin et al., 2001;
Patterson et al., 1997) among older adults with schizophrenia spectrum
disorder. To our knowledge, this is the first study to demonstrate sig-
nificant associations between SSSD and benzodiazepine use, non-late
onset schizophrenia and urbanicity within a sample of older adults with
schizophrenia spectrum disorder. Although benzodiazepine use in older
patients is associated with many debilitating side effects that might
increase the risk of depression (Airagnes et al., 2016a), this association
may mainly reflect a therapeutic strategy that many providers use for
older patients with more severe or co-morbid disorders. The association
of urbanicity with SSSD in our study is consistent with the well-estab-
lished effect of urbanicity on risks of schizophrenia and affective dis-
orders in the general population (Eckert and Kohler, 2014; Vassos et al.,
2012). We also found a higher prevalence of SSSD in individuals with
an onset of schizophrenia spectrum disorder before 40 years of age than
in those with an age at onset between 40 and 60 years. This difference
was not explained by a significant difference in the proportion of



"100°0> dsxx “10°0 >y {G0"0 > d, "A10331€D 22UDI9J1 SB UOISSAIADP OU, (IIM S[9POUI UOISSIZI dNISI30] BUISN PauTeIqo dI9M SONRI SPPO 4

g = 91025 153) OVD B SuiAey Se pauysp sem SUD{ULIP YSLI-Y

"8H w06 < 2mssaid poo[q JI[OISEIp B IO SH W Oy T < 2mssaid poo[q d1[0IsAs e Suraey se pauyap sem amssaid poolq YSIH

*A[PA1109dsar ‘gui/3Y €7 > pue gul/3y € < Xopul sseul Apoq e SUIABY Se paulop a1om uoninnuew pue A)1saqQ “(w ur) 1y31ay jo arenbs ayy Aq papialp (8 ur) 1y3rom Apoq se paugap sem Xapul sseul Apog
-9[qed1dde jou=reU UOHRIASP PIEpURIS=S ‘[BAISIUI DUIPYUOD =[D ‘ONRI SPPO =Y :SUONRIAIQQY
‘(10’0 > 9npea-d papis-om3) Juedygrudis A[[ednIsnels aie pjoq ur sajewnsy
‘(91 = 2102s @-SHD) uolssa1dop [eWOIPUAS pue (GI—8 :9100s (-SHD) UOIssa1dop [ewoIpuAsqns ‘(£ S 9102s -SHD) Uolssardop ou se pazri03ajed sem d[qeLieA -SHD YL

[s€'1-96'0] ¥T'T [ov'1-86°0] LT'T [2€'1-68°0]1 60T ©nee nee [CRR N4 FD61 SUONIpUOd [es]paul JO JaqUuInN
511D %s6] YO 511D %s6] YO 5[0 %s6] 4O (as) uesw (as) uesy (as) uesw (as) uesy SuonNIpuod [EdTPIN
eu eu eu ST ST 00 00 ,3uD[uLIp Sy
[89'1-¥5°0]1 S6°0 [€£'1-TS°0]1 S6°0 [$8'1-0S°0] 96°0 '8¢ (414 9'8¢ €'6C SI9)OoWs JULINY
[eT'1-¥€°0] 290 [81°1-€€°0] €9°0 [Tz 1-1€°0] 19°0 6'L9 189 9'L9 €LL ,anssaxd pooiq y3ry
00'T 00'T 00'T vLT 8T y'ie v'ce uonronuren
[zeT-69'01 92'1 [69c-tL0] 6€°T [Tzz-ss0l OT'T Ly L'y 8 vy 6’11 1y31oMm [eULION
[¥Sc-59'0] 821 [eze-vL0] SS'T [c12-€¥°0] 96'0 8'LT ¥0€ 8'€C L'ST £1s3q0
JINE
saumaf yioay pIsAyd
Jusunedap
[ev'1-€v°0] 840 [v2'1-¥¥°0l TL°0 [v£ T-¥¥°0] £8°0 6°0C 961 6°CC €'6T orneryoAsd-uou e ur uonezierrdsor
[oT'1-£2°0] SS°0 [00°'T-€2°0] 8¥°0 [es'T-1€°0] 690 9L 9'€L 008 €68 153) pOO[q dUO IS IV
[19'1-85°0] 96°0 [09'1-€5°0] 26°0 [s8'1-45°0]1 20'T 0Ly 0'9% 9’8t (014 WeIZ0IpIEI0III[d SUO ISEI] IV
Jouonnoeid [erouad
[64'1-8¥°0] €6°0 [s12-2S°0] 90°T [29'1-£€°0] 820 08 T'c8 T'LL €18 B [}IM UONEBINSUOD dUO ISEI] IV
Burionuow 13y 1sAyd upafk-1sDd
;11D %s6] 4O ;11D %s6] 4O ;[1D %s6] 4O % % % %
uoissaxdop ON sns.aa uoissaidop uorssaxdop ON snsoa uoissaxdop ON sns.oa (89 = u) uorssazdap (£91 = u) uoissardop (S0T = u) (5L=1u)
[ewoIpuAsqns 10 [EWOIPUAS uoissaidop [ewoIpuis uorssaidap [ewoIpudsqng  [eWIOIPUASNS IO [EUIOIPUAS [ewoIpuks  uorssaxdop [ewoIpuisqns uorssaxdap oN

‘(gve = u) eruaaydoziyos Yyum sjuedronaed J9p[o Ul SUONITPUOD [eIIpawl pue Surrojiuowl pue sainjeaj yireay [edrsAyd ym (qsss) swolduihs aa1ssa1dop [RWOIPUAS IO [BUIOIPUASQNS JO SUOTIRIDOSSY
€ JlqelL



‘100°0>d
‘10°0>d .
‘soro>d .
"A10891€D 9dULIRJAI B UOISSaIdOp OU, YIIM S[9POUI UOISSIZAI DNSIZ0] BUISN pauTelqo d1om SONeI SppO 4
91qeoridde jou=eu
‘uoneIARp pIRpUE]S = (S 2[edS 3JIT Jo A)end) = SO ‘UoneuTwexy LIS [RIUSA TUTN = HSININ {3UIuondunj Jo JUIWSSasSy [BqO[D = JVD ‘[RAISIUI 9dUIPYUO0D =D {[RAISIUI SDUIPYUOD =D ONRI SPPO =Y SUONLIAIQQY
(100 > anyea-d papis-om1) JuedyTudis A[[esnsnels aIe pjoq ul salewnsy
(91 = 2103s -SHD) uoIssaidap [eWOIPUAS pue (G- 21095 0-SHD) UoIssaidop [ewoIpuAsqns ‘(£ = 2103s (-SHD) UoIssaidap ou se paziiodaled sem a[qerrea @-SHD YL

00'T 00'T 00'T 9'LT T'0€ 8'¢€C €LT 0r<
[91°1-92°0] SS°0 [PT'1-¥T°0] TS0 [b¥°1-92°01 19°0 0'8¢C 8'8¢C L'9¢ 0'ce 01-S
[0T'1-82°0] SS°0 [00'T-€2°0] 410 [£5'T-2€0] 1270 444 'y S'6v £'0S -0

sydwane jusunaedsp srneryoisd e
ur suonjezifeidsoy Jo JaquInu SWAJIT
uonvZIUN Y303y [DIUIW

'U 'U 'U ST (<4 00 00 syduronie aprdIns Jo A101s1y Ieak-1sed
[29°1-¢Ss'0] 26°0 [¥6'1-65°0] £0'T [o¥°1-9€°0] 14°0 9'LT £°0€ 6'CC €'6C siduayje JpIdINS Jo A101SIY SWINYIT
41D %S6] 4O 51D %S6] 94O ,4[ID %S6] 4O % % % % s3dwaqip ap1omg
[86°0-S6°0] 96°0 [4£6°0-€6°0] S6°0 [66°0-96°0] 86°0 (s'61) 0'6% (S°41) 0'SY (6°02) 6'+S (€61) 959 21095 [e10} STO
a1 fo L)
+[66°0-06°0]1 S6°0 [86°0-48°0] €6°0 [S0°'1-¢6°0] 86°0 (19 1°€e #'9) 9ce (8'%) 6'€T ) v've 9100s 18101 HSINIA
[66°0-96°0] £6°0 [86°0-S6°0] £6°0 [10°'1-£6°0] 86°0 (091) 9°9% (8v1D) 8+ LD €61 (6'91) £L'€S 9109s [B10} VD
Buruonoung
(1D %S6] 940 (1D %S6] 90 .[1D %S6]1 O (@s) uesiy (as) uesiy (as) uesw (as) uesiy
(€91 =1u)
uoissaxdop ON snstoa uoissaidop uoissaxdop ON snsoa uorssaidap oN snson (89¢ = u) uorssaxdop uorssaxdop (S0T = u) uorssaxdap (6L =u
[ewoIpuAsqns 10 [EWOIPUAS uorssaidop [ewoIpuis uorssaidop [ewoIpudsqng  [BWOIPUASQNS IO [EWOIPUAS [ewoIpuis [ewoIpuisqnsg uorssaxdop oN

(€b€ = u) eruarydoziyds Ym Ss}Npe J9p[o UT UONIBZI[NIN 1ed [I[eay [ejuaw pue sydwelie apins 9J1f jo Arenb ‘Suruonouny yam (gsss) swolduids aa1ssa1dop [RWOIPUAS IO [BUIOIPUASQNS JO SUOTIRIIOSSY
¥ slqelL



Table 5

Multivariable logistic regression analyses of factors showing significant univariate associations with subsyndromal or syndromal depressive symptoms (SSSD) in older

adults with schizophrenia (n = 343).

Subsyndromal depression versus No

depression

Syndromal depression versus No

depression

Syndromal or subsyndromal depression versus No

depression

Urbanicity

Age-at-onset of schizophrenia

Non-late-onset (<40y)
Late-onset (40-60y)
Very late-onset (> 60y)
Positive symptoms
Negative symptoms
Activation
Resistance
Benzodiazepines
GAF total score
QLS total score

AOR [95% CI] / p-value’
1.55 [0.62-3.87] / 0.344

1.00

0.42 [0.14-1.25] / 0.120
na

1.02 [0.88-1.17] / 0.835
1.14 [0.99-1.30] / 0.071
1.02 [0.86-1.22] / 0.823
1.12 [0.91-1.38] / 0.268
1.59 [0.59-4.30] / 0.358
1.00 [0.97-1.04] / 0.859
0.98 [0.95-1.01] / 0.114

AOR [95% CI] / p-value’
6.89 [2.28-20.87] / 0.001

1.00

0.25 [0.07-0.85] / 0.027
na

1.18 [1.02-1.38] / 0.031
1.22 [1.05-1.41] / 0.008
0.86 [0.70-1.05] / 0.129
1.17 [0.95-1.45] / 0.141
3.42 [1.19-9.86] / 0.023
1.02 [0.98-1.06] / 0.338
0.96 [0.93-0.98] / 0.002

AOR [95% CI] / p-value’
2.53 [1.06-6.02] / 0.037

1.00

0.35 [0.13-0.99] / 0.049
na

1.07 [0.94-1.22] / 0.312
1.17 [1.02-1.33] / 0.023
0.97 [0.82-1.15] / 0.713
1.14 [0.94-1.40] / 0.187
2.09 [0.82-5.32] / 0.123
1.01 [0.98-1.04] / 0.592
0.97 [0.95-0.99] / 0.012

The CES-D variable was categorized as no depression (CES-D score < 7), subsyndromal depression (CES-D score: 8-15) and syndromal depression (CES-D score =

16).
Estimates in bold are statistically significant (two-sided p-value < 0.05).

Abbreviations: AOR =adjusted odds ratio; CI=confidence interval; GAF = Global Assessment of functioning; QLS = Quality of Life Scale; na=not applicable.
£ 0dds ratios were obtained using logistic regression models with ‘no depression’ as reference category and were adjusted for all other variables (df=11).

*p<0.05; **p<0.01; ***p<0.001.

individuals with schizoaffective disorder between these 2 groups
(16.9% vs. 23.0%, respectively, p = 0.51). Although the duration of
schizophrenia spectrum disorder was not significantly associated with
SSSD, this difference in the prevalence of SSSD may result from a longer
exposition to schizophrenia spectrum disorder and its negative func-
tional consequences or might reflect a true clinical difference, which
might support the view that late-onset schizophrenia spectrum disorder
could be a distinct subtype of schizophrenia (Howard et al., 2000;
Maglione et al., 2014). However, this finding was only significant when
considering the full sample of inpatients and outpatients, suggesting the
need of other studies to confirm this result.

Although we did not find any significant difference in the pre-
valence of SSSD between inpatients and outpatients, there were sub-
stantial differences in the associations between depressive symptoms
and psychiatric symptoms, quality of life, and age at onset of psychosis
between these two groups. Among outpatients, SSSD were in-
dependently associated with negative symptoms, resistance, lower
quality of life and non-late-onset psychosis. On the other hand, SSSD
were independently associated with higher psychiatric symptoms, as-
sessed with the BPRS total score, and lower quality of life among in-
patients. These differences should be interpreted with caution given the
relatively low proportion of inpatients in our study (N = 117), which
may have limited the statistical power. However, our results support
that SSSD are associated with an increased likelihood of endorsing
symptoms of schizophrenia and may play an important role in the
quality of life of older adults with schizophrenia spectrum disorder.
These findings suggest that treating depression in this population may
have a broad range of benefits such as reducing the suffering of these
patients, decreasing the burden of suicide and improving their quality
of life (Hoertel et al., 2018, 2015a; Kasckow et al., 2010; Pascal de
Raykeer et al., 2018; Sheline et al., 2006; Vulser et al., 2018; Zisook
et al., 2009).

We found no significant differences in antidepressant prescription
rates between participants with and without SSSD. We found that
22.1% of participants with syndromal depressive symptoms were pre-
scribed an antidepressant medication. This proportion is similar to what
has been observed in a nationally representative sample of individuals
with schizophrenia who have had office visits with outpatient physi-
cians (20.2% to 28.2%) (Olfson et al., 1998) and lower than those re-
ported by earlier studies in depressed older adults with schizophrenia
(30% to 43%) (Cohen and Ryu, 2015; Diwan et al., 2007). These
findings point to a potential gap between guidelines (Alexopoulos,

2011; Alexopoulos et al., 2001; Hasan et al., 2017; Lehman et al., 2004;
Rajji et al., 2008) and the actual antidepressant prescribing practices for
this population. Expert guidelines indicate that antidepressants may be
useful in adjunction to antipsychotics, psychotherapeutic and psycho-
social interventions among people with schizophrenia when the de-
pressive symptoms meet syndromal criteria for major depressive epi-
sode or are sufficiently severe to cause significant distress or interfere
with functioning, along with a close monitoring of psychotic symptoms,
suicidality, drug-drug interactions and ECG. In addition, a recent sys-
tematic review and meta-analysis concluded that antidepressants may
be effective for the treatment of depression in schizophrenia, although
the evidence is mixed and conclusions are limited by the small number
of low- or moderate-quality studies (Gregory et al., 2017). Further, only
two studies to our knowledge (Kasckow et al., 2001; Zisook et al., 2009)
have examined the efficiency of antidepressants specifically among
depressed older adults with schizophrenia and have suggested their
potential usefulness in this population. Taking together, our results
underscore the need to disseminate guidelines more effectively for
improving the diagnosis and the treatment of depression among older
adults with schizophrenia (Hasan et al., 2017; Lehman et al., 2004).

Finally, we found no significant associations of SSSD with the
number of antipsychotics or their type (typical or atypical). This finding
is in line with previous research (Cohen et al., 1996; Zisook et al., 1999;
Zisook et al., 2006) and suggests that antipsychotic monotherapy may
not increase the risk of depression among older patients with schizo-
phrenia as previous findings have suggested in younger patients (Hasan
et al., 2017; Lehman et al., 2004). Although many psychosocial factors,
environmental factors and general medical conditions have been im-
plicated as risk factors for depression in clinical and community sam-
ples (Beekman et al., 1995; Hasin et al., 2005; Hoertel et al., 2015b,
2013; Kendler et al., 1995; Kessler et al., 2003; Manetti et al., 2014;
Schuster et al., 2013), we found no significant associations of depres-
sion with sociodemographic characteristics, except urbanicity, and
general medical conditions among older adults with schizophrenia.
These results are in line with prior research that did not find significant
differences in sociodemographic characteristics (Cohen and Ryu, 2015;
Cohen et al., 1996; Diwan et al., 2007; Meesters et al., 2014; Zisook
et al., 1999; Zisook et al., 2007) and in number of physical illnesses
(Cohen and Ryu, 2015) between depressed and non-depressed older
adults with schizophrenia. Taken together, these results suggest the
need to regularly and systematically assess for depression among all
older adults with schizophrenia spectrum disorder.



Our study has several limitations. First, depression was only mea-
sured with a self-report scale and not with a semi-structured interview.
Although other rating scales such as the Calgary Depression Rating
Scale (Addington et al., 1994) are validated to measure depression
among individuals with schizophrenia, we chose to use the CES-D scale
to favor comparability of our results with recent studies examining
SSSD among older adults with schizophrenia spectrum disorder (Cohen
and Ryu, 2015; Diwan et al., 2007; Meesters et al., 2014). In addition, a
prior study (Doorack et al., 2007) found that the CES-D scale correlated
highly (r = 0.91) with the Calgary Depression Rating Scale for Schi-
zophrenia, suggesting that the CES-D scale may be as valid as this scale
to screen for depressive symptoms among older adults with schizo-
phrenia. Second, due to the cross-sectional design of this study, evi-
dence of associations do not necessarily imply causal relationships
(Le Strat and Hoertel, 2011). Third, because each participant was in-
terviewed by only one psychiatrist and participants were recruited from
a large number of centers (n = 63) in our study, we were unable to
evaluate potential error variance in rating measurements. Fourth, the
lack of a control group limits the interpretation of prevalence and risk
factors of SSSD in our study. Finally, the recruiting psychiatric de-
partments were only public-sector departments, which would possibly
limit the generalizability of our findings to other types of institutions.

5. Conclusion

In a large, multicenter sample of older adults with schizophrenia
spectrum disorder, we found that 78.1% of older adults had either
subsyndromal (30.6%) or syndromal (47.5%) depressive symptoms
(SSSD). SSSD were independently associated with positive and negative
symptoms, lower quality of life, non-late-onset psychosis, benzodiaze-
pine use and urbanicity. We found that 22.1% of patients with schi-
zophrenia spectrum disorder and syndromal depression were treated
with antidepressant medication, similar to the proportion of partici-
pants without depressive symptoms treated with antidepressants (i.e.,
20.0%). Furthermore, SSSD were not associated with higher mental
health care utilization, suggesting that depression may be under-as-
sessed and/or undertreated in this population. Finally, there were no
significant associations of depression with sociodemographic char-
acteristics, except urbanicity, general medical conditions, mental health
care utilization and psychotropic medications except benzodiazepines.
Our findings should inform clinicians about the need to systematically
and regularly assess depression in all older individuals with schizo-
phrenia.
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