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Barrau, C. Barrouillet, E. Baup, N. Bazin, B. Beaufils, J. Ben Ayed, M. Benoit, K. Benyacoub, T. Bichet, F. Blanadet, O. Blanc, J. Blanc-Comiti,

D. Boussiron, A. M. Bouysse, A. Brochard, O. Brochart, B. Bucheron, M. Cabot, V. Camus, J. M. Chabannes, V. Charlot, T. Charpeaud, C.

Clad-Mor, C. Combes, M. Comisu, B. Cordier, L. Cormier, F. Costi, J. P. Courcelles, M. Creixell, H. Cuche, C. Cuervo-Lombard, A. Dammak, D.

Da Rin, J. B. Denis, H. Denizot, A. Deperthuis, E. Diers, S. Dirami, D. Donneau, P. Dreano, C. Dubertret, E. Duprat, D. Duthoit, C. Fernandez,

P. Fonfrede, N. Freitas, P. Gasnier, J. Gauillard, F. Getten, F. Gierski, F. Godart, R. Gourevitch, A. Grassin Delyle, J. Gremion, H. Gres, V.

Griner, C. Guerin-Langlois, C. Guggiari, O. Guillin, H. Hadaoui, E. Haffen, C. Hanon, S. Haouzir, C. Hazif-Thomas, A. Heron, B. Hubsch, I.

Jalenques, D. Januel, A. Kaladjian, J. F. Karnycheff, O. Kebir, M. O. Krebs, C. Lajugie, M. Leboyer, P. Legrand, M. Lejoyeux, V. Lemaire, E.

Leroy, D. Levy-Chavagnat, A. Leydier, C. Liling, P. M. Llorca, P. Loeffel, P. Louville, S. Lucas Navarro, N. Mages, M. Mahi, O. Maillet, A.

Manetti, C. Martelli, P. Martin, M. Masson, I. Maurs-Ferrer, J. Mauvieux, S. Mazmanian, E. Mechin, L. Mekaoui, M. Meniai, A. Metton, A.

Mihoubi, M. Miron, G. Mora, V. Niro Adès, P. Nubukpo, C. Omnes, S. Papin, P. Paris, C. Passerieux, J. Pellerin, J. Perlbarg, S. Perron, A. Petit,

F. Petitjean, C. Portefaix, D. Pringuey, A. Radtchenko, H. Rahiou, D. Raucher-Chéné, A. Rauzy, L. Reinheimer, M. Renard, M. René, C. E.
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Objective: Due to the uncertainty whether atypical and typical antipsychotics have a stronger
association with mortality among older people with schizophrenia, we examined the rates and causes
of mortality in older adults with schizophrenia who take atypical or typical antipsychotics.
Methods: In a 5-year prospective multicenter study of patients aged X 55 years with an ICD-10
diagnosis of schizophrenia, we used a multivariable logistic regression model to examine the
association between atypical vs. typical antipsychotics and mortality, adjusting for sociodemographic
and clinical characteristics.
Results: Of 313 older adults with schizophrenia, the 5-year all-cause mortality rates in patients
who took atypical (n=192) and typical (n=167) antipsychotics were 36.4% and 24.3%, respectively.
Following adjustment, no significant differences were found in all-cause mortality (AOR = 1.56;
95%CI 0.75-3.27; p = 0.24) or causes of mortality (all p 4 0.05) between medication groups.
Atypical antipsychotics were significantly associated with lower overall mortality in the
subpopulation with baseline Mini Mental State Examination scores o 24 (AOR = 0.24; 95%CI
0.07-0.84; p = 0.025).
Conclusion: Although atypical antipsychotics may not be associated with lower odds of overall
mortality than typical antipsychotics in older people with schizophrenia, they might be associated with
lower mortality among those with substantial cognitive impairment.
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Introduction

Excess mortality among people with schizophrenia
persists in late life,1 which is mainly explained by medical
comorbidities, including cardiovascular diseases (CVD)
and infections, suicide, non-suicidal injury, and/or intrinsic
biological mechanisms, such as inflammation or oxidative
stress.1,2 While prior research suggests that antipsychotic
use is associated with lower overall mortality among
adults with schizophrenia,3,4 particularly through reduced
cardiovascular and suicide-related mortality,3,5 it remains
unclear whether atypical and typical antipsychotics have
differential effects on long-term mortality in this popula-
tion, especially among older adults, who may be more
prone to adverse effects related to these medications.6

Several prior studies among adults with schizophrenia
suggest that atypical antipsychotics lead to a greater
reduction of all-cause and cardiovascular mortality than
typical antipsychotics, despite their stronger association
with metabolic syndrome.4,7-9 However, prior research on
older adults with major neurocognitive disorders reported
higher overall mortality from atypical or typical antipsy-
chotic use than no antipsychotic use, without a clear
safety difference between these classes.10-13 Because
older adults with schizophrenia generally present with
substantial cognitive deficits and cardiovascular comor-
bidities14,15 and are more prone to adverse effects from
antipsychotics due to age-related changes in medication
pharmacokinetics and pharmacodynamics,16,17 it is
important to determine whether atypical and typical
antipsychotics are associated with similar mortality rates
in this specific population. This knowledge could con-
tribute to future treatment recommendations on antipsy-
chotic selection among older adults with schizophrenia.

Most prior studies that investigated the effects of typical
and atypical antipsychotics on mortality have included
young and middle-aged patients with schizophrenia and
have typically excluded older people.16,18 In addition, the
few prior studies on older adults with schizophrenia have
yielded conflicting results. For example, Osborn et al.19

and Tang et al.20 suggested that atypical antipsychotics
had lower overall and cardiovascular mortality than typical
antipsychotics. In contrast, Tiihonen et al.21 and Barak
et al.22 found no significant differences in overall and
cardiovascular mortality related to cumulative long- or
short-term use of atypical or typical antipsychotics. These
discrepant results may be explained by the inclusion of
mixed populations with different psychiatric diagnoses in
some studies (e.g., participants with mood disorders19,21

or major neurocognitive disorders21), the substantial vari-
ation in mean participant age across studies (ranging from
about 40 years old20 to 73 years old21), and the inherent
biases resulting from retrospective study designs.19-21

Therefore, prospective studies of older individuals with
schizophrenia are needed to corroborate and extend
these findings. This knowledge could be important since it
could help guide prevention measures and improve
treatment for older patients with schizophrenia.

In this report, we used data from the Cohort of indivi-
duals with Schizophrenia Aged 55 years or more (CSA),
a 5-year prospective multicenter study of older people

with schizophrenia conducted in France, to examine
potential differences in mortality and causes of death
among older adults with schizophrenia, according to
typical or atypical antipsychotic use.

Methods

Sample

Longitudinal data were drawn from the CSA study,
a cohort of 353 patients aged 55 years or over with an
ICD-10 diagnosis of schizophrenia (82.4%) or schizoaf-
fective disorder (17.6%). A more detailed description of
the study methodology can be found elsewhere.2,23-27

Participants were recruited between February 2010 and
June 2013 from French state hospital psychiatric depart-
ments, covering 63 mutually independent catchment
areas.28 Exclusion criteria included limited French profi-
ciency, not being affiliated with the social security system,
meeting ICD-10 criteria for any pervasive developmental
disorder or major neurocognitive disorder, having any
neurological disorder that affects the central nervous
system, or any serious life-threatening medical or surgical
condition requiring immediate treatment.

Antipsychotic prescription at baseline

Patients were categorized according to whether they received
any typical29 (i.e., haloperidol, loxapine, fluphenazine,
chlorpromazine, pimozide, cyamemazine, levomepro-
mazine, flupentixol, pipotiazine, and zuclopenthixol) or
atypical30 (i.e., risperidone, olanzapine, clozapine, aripi-
prazole, quetiapine, sulpride, amisulpride, and tiapride)
antipsychotics prescribed at the time of the baseline
interview. Those who were taking at least one antipsy-
chotic from each category were classified as receiving
both antipsychotics. Patients who took no antipsychotic
medication during the year preceding the interview were
categorized as the non-treated group.

Assessment of the rates and causes of mortality

The participants were followed-up annually until death.
Deaths were confirmed by a mortality review committee,
comprising FL and NH, using information from the treating
psychiatrists, hospital records, death certificates, autopsy
reports, obituaries, and interviews with physicians or next
of kin. Cause of death was classified as CVD mortality
(due to coronary heart disease, cerebrovascular disease,
heart failure, or peripheral vascular disease), non-CVD
mortality (e.g., infections), suicide, or non-suicidal injury.
Disease-related mortality comprised both CVD and non-
CVD related mortalities. Patients lost to follow-up before
the end of the study were excluded from the sample.

Assessment of baseline confounders

Sociodemographic characteristics

Sociodemographic characteristics included sex, age
(categorized by tertile: o 64 years, 64-68 years and
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4 68 years), marital status (married vs. not married), and
living situation (unsupervised living, i.e., living alone, with
family, a partner, or friends vs. supervised living, i.e.,
living in a dwelling that offers some form of formal
supervision, including nursing homes, homes for the
aged, hospital stays longer than 3 months, and chronic
care beds).31

Schizophrenia severity

Schizophrenia severity was evaluated using the Brief
Psychiatric Rating Scale,32,33 the Mini Mental State
Examination (MMSE),34 and the Global Assessment of
Functioning35 scale. The Brief Psychiatric Rating Scale,
a well-validated 18-item instrument, was used to measure
general psychiatric symptoms, including affective, posi-
tive, and negative symptoms.32,33 Each symptom is rated
from 1 (absence) to 7 (severe). The MMSE was used to
assess cognitive impairment34 and Global Assessment
of Functioning was used to evaluate the overall social,
occupational, and psychological functioning of the parti-
cipants.35 The duration of the psychiatric disorder
(categorized by tertile: o 33 years, 33-42 years, and
4 42 years) and history of suicide attempts were also
recorded.

General medical conditions

The investigators evaluated current smoking, at-risk
alcohol consumption using the CAGE questionnaire,36,37

comorbid medical conditions, and body mass index,
which was categorized into three groups (o 23 [malnutri-
tion], 23-30 [normal weight], and 4 30 [obesity]),38 and
whether the patient visited a general practitioner during
the year preceding the interview.

Psychotropic medications

For all participants, psychotropic medications prescribed
at the time of the baseline interview were recorded,
including antidepressants, benzodiazepines, mood stabi-
lizers, and antiparkinsonian anticholinergic treatments.
The method of antipsychotic administration (i.e., long-
acting injectable formulation vs. per os) was also recorded
and considered a potential confounder.

Statistical analysis

Percentages and means (SD) were estimated to provide
descriptive information on sociodemographic and clinical
characteristics, psychiatric and general comorbid medical
conditions, and other psychotropic medications among
older adults with schizophrenia receiving 1) typical
antipsychotics, 2) atypical antipsychotics, 3) both classes,
or 4) no antipsychotic medication. Between-group differ-
ences regarding individual factors were tested using
standardized mean differences. Standardized mean
differences are useful to evaluate between-group differ-
ences in baseline variables independently of their unit
of measurement (i.e., for both continuous and categori-
cal variables).39 We considered standardized mean

differences 4 0.1 to reflect significant differences, a
threshold recommended for declaring imbalance.39

To compare the 5-year all-cause mortality rate among
older adults with schizophrenia according to antipsychotic
type (i.e., atypical vs. typical antipsychotic), we performed
crude and multivariable logistic regression models. To
reduce confounding effects, the multivariable model was
adjusted for sociodemographic factors (sex, age, marital
status, living situation), schizophrenia severity (Brief
Psychiatric Rating Scale, Global Assessment of Function-
ing, and MMSE scores, disorder duration, and history of
suicide attempts), general comorbid medical factors
(number of medical conditions, obesity, malnutrition,
current smoking, at-risk drinking, and general practitioner
visit in the last year), and other psychotropic medications
(antipsychotic formulation [long-acting injectable vs. oral],
antidepressants, benzodiazepines, mood stabilizers, and
antiparkinsonian anticholinergic treatments) (degrees of
freedom = 24).

We performed three additional analyses. First, we
examined the association between each antipsychotic
class and each cause of death, including any disease
(CVD or non-CVD), non-suicidal injury, and suicide.
Second, we compared 5-year all-cause mortality between
older participants with schizophrenia receiving the most
frequently prescribed atypical antipsychotic (risperidone;
n=77) and those who were prescribed the most commonly
used typical antipsychotic (haloperidol; n=73). Finally, we
determined whether the primary association differed
among patients according to cognitive impairment level,
considering those with a MMSE score o 24 as having
substantial cognitive deficits.34

For all regression models, we performed collinearity
diagnostics.40 Because our analyses were mostly explo-
ratory in this understudied population, statistical signifi-
cance was evaluated using a two-sided design with an
a priori alpha risk of 0.05. Statistical analyses were
performed in R 4.2.3 (R Project for Statistical Computing).

Ethics statement

The research protocol, including informed consent pro-
cedures, was conducted in accordance with the Declara-
tion of Helsinki ethical guidelines and received full ethical
review and approval from the local research ethics com-
mittee, the Advisory Committee on Information Proces-
sing in Material Research in the Field of Health, and the
National Board on Computerized Information and Freedoms.

Results

Sample characteristics

Of 353 older adults with schizophrenia, 21 (5.9%) were
excluded due to loss of follow-up and 19 (5.7%) were
excluded due to missing data for at least one covariate.
Of the 313 remaining patients, 307 (98.1%) were taking
an antipsychotic, including 140 (45.6%) who took
only atypical antipsychotics, 115 (37.4%) who took only
typical antipsychotics, and 52 (16.9%) who took both
classes (Supplementary Figure S1). Table 1 shows the
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distribution of patient characteristics according to anti-
psychotic type. All baseline characteristics substantially
differed across groups. Age and the number of medical
conditions were significantly and independently asso-
ciated with overall mortality (Table 2).

Typical and atypical antipsychotics and the rates and
causes of mortality

The 5-year all-cause mortality rates in each group were
as follows: 24.3% in the typical antipsychotic group,
36.4% in the atypical group, and 21.2% in the combined
treatment group. The mortality rates for cardiovascular
and non-CVD diseases were 13% and 12.1%, respec-
tively, in the typical antipsychotic group, 19.1% and
15.2%, respectively, in the atypical antipsychotic group,
and 10.9% and 10.9%, respectively, in the combined

treatment group. There were no deaths among the six
non-treated patients (Figure 1).

Following adjustment, there were no significant differ-
ences in 5-year all-cause mortality between the typical
and atypical groups (adjusted odds ratio [AOR] = 1.56;
95%CI 0.75-3.27; p = 0.237) or between the combined
treatment group and the typical group (AOR = 0.55; 95%
CI 0.20-1.49; p = 0.239) (Table 3). It was not possible
to compare mortality rates between patients taking
antipsychotics and those who did not due to the small
size (n=6) and lack of mortality in the non-treated group
(Table 3).

The crude (OR = 1.75; 95%CI 0.86-3.54; p = 0.122)
and multivariable logistic regression models (AOR = 1.75;
95%CI 0.66-4.63; p = 0.263) showed no significant
differences in 5-year all-cause mortality between patients
receiving the atypical antipsychotic risperidone and those

Table 1 Sociodemographic characteristics, schizophrenia severity, general comorbid medical factors, and other psychotropic
medications according to prescribed antipsychotic type in older adults with schizophrenia (n=313)

Typical antipsychotics
(n=115)

Atypical antipsychotics
(n=140)

Both types
(n=52)

No antipsychotic
(n=6) SMD

Sociodemographic
Sex 0.480
Female 52 (45.2) 72 (51.4) 30 (57.7) 1 (16.7)
Male 63 (54.8) 68 (48.6) 22 (42.3) 5 (83.3)

Age, years 0.153
o 64 43 (37.4) 52 (37.1) 21 (40.4) 2 (33.3)
64-68 29 (25.2) 43 (30.7) 17 (32.7) 2 (33.3)
4 68 43 (37.4) 45 (32.1) 14 (26.9) 2 (33.3)

Marital status 0.341
Married or cohabiting 23 (20.0) 16 (11.4) 5 (9.6) 2 (33.3)
Not married 92 (80.0) 124 (88.6) 47 (90.4) 4 (66.7)

Supervised living 32 (27.8) 51 (36.4) 22 (42.3) 2 (33.3) 0.164

Clinical characteristics
BPRS score, mean (SD) 42.90 (14.10) 42.26 (14.41) 44.77 (15.64) 41.67 (11.86) 0.117
MMSE score, mean (SD) 23.86 (4.73) 23.56 (4.98) 21.71 (5.51) 24.83 (5.00) 0.313
GAF score, mean (SD) 48.63 (16.20) 49.31 (16.93) 42.81 (15.80) 55.50 (8.19) 0.469
Disorder duration, years 0.364
o 33 32 (27.8) 52 (37.1) 15 (28.8) 2 (33.3)
33-42 40 (34.8) 49 (35.0) 22 (42.3) 1 (16.7)
4 42 43 (37.4) 39 (27.9) 15 (28.8) 3 (50.0)

History of suicide attempts 25 (21.7) 39 (27.9) 17 (32.7) 6 (100.0)

General comorbid medical conditions
Current smoker 37 (32.2) 35 (25.0) 13 (25.0) 2 (33.3) 0.119
Current at-risk drinker 11 (9.6) 9 (6.4) 3 (5.8) 0 (0.0) 0.244
Number of medical conditions,
mean (SD)

1.92 (1.48) 2.40 (1.69) 1.92 (1.57) 2.00 (1.67) 0.155

General practitioner visit in the
last 12 months

95 (82.6) 119 (85.0) 39 (75.0) 5 (83.3) 0.129

Body mass index 0.250
o 23 30 (26.1) 39 (27.9) 18 (34.6) 1 (16.7)
23-30 51 (44.3) 62 (44.3) 17 (32.7) 3 (50.0)
X 30 34 (29.6) 39 (27.9) 17 (32.7) 2 (33.3)

Other psychotropic medications
Antidepressants 18 (15.7) 34 (24.3) 11 (21.2) 5 (83.3) 0.889
Benzodiazepines 21 (18.3) 49 (35.0) 21 (40.4) 3 (50.0) 0.368
Mood stabilizers 21 (18.3) 33 (23.6) 9 (17.3) 4 (66.7) 0.592
Antiparkinsonian anticholinergic treatments 60 (52.2) 29 (20.7) 15 (28.8) 1 (16.7) 0.429

Long-acting injectable
antipsychotics

71 (61.7) 21 (15.0) 7 (13.5) 1 (16.7) 0.578

Data presented as n (%), unless otherwise specified.
Differences were considered substantial when standardized mean differences 4 0.1 (in bold).
BPRS = Brief Psychiatric Rating Scale; GAF = Global Assessment of Functioning; MMSE = Mini Mental State Examination.
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receiving the typical antipsychotic haloperidol (Supple-
mentary Table S1).

Finally, additional exploratory analyses suggested that
atypical antipsychotics were significantly associated with
lower all-cause mortality than typical antipsychotics
among those with substantial cognitive impairment (i.e.,
MMSE total score o 24) (AOR = 0.24; 95%CI 0.07-0.84;
p = 0.025) (Supplementary Table S2). However, it was
not possible to examine this association among partici-
pants with total MMSE scores X 24 due to insufficient
mortality in this group.

Discussion

In this multicenter 5-year prospective observational study
involving 313 older patients with schizophrenia but no

major neurocognitive disorders, there were no significant
differences in the overall mortality rate or causes of
mortality between the typical and atypical antipsychotic
groups. In the subpopulation of patients with cognitive
impairment (i.e., with a MMSE score o 24), atypical
antipsychotics appear to have been associated with lower
overall mortality.

Overall mortality and its causes did not significantly
differ between the typical and atypical antipsychotic
groups. This finding is in line with several prior studies21,22

and conflicts with others.19,20 The discrepancies in prior
study results might be explained by the inclusion of mixed
populations with different psychiatric diagnoses in some
studies (e.g., participants with mood disorders19,21,22 or
with major neurocognitive disorders21), substantial varia-
tion in the mean age of participants across studies,

All-cause
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Figure 1 Mortality rates according to antipsychotic type (i.e., atypical or typical) in older patients with schizophrenia:
A) observed overall mortality rates in the full sample; B) predicted overall mortality rates in the adjusted regression model.
w Estimated marginal predictions based on the model adjusted for sociodemographic characteristics (i.e., sex, age, marital status,
living situation), schizophrenia severity (i.e., Brief Psychiatric Rating Scale, Global Assessment of Functioning, and Mini Mental
State Examination scores, disorder duration, and history of suicide attempts), general comorbid medical factors (i.e., number of
medical conditions, obesity, malnutrition, current smoking, at-risk drinking, and general practitioner visit in the last year), and other
psychotropic medications (i.e., antipsychotic formulation (i.e., long-acting injectable vs. per os), antidepressants, benzodiazepines,
mood stabilizers, and antiparkinsonian anticholinergic treatments) (degrees of freedom = 24). CV = cardiovascular.
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ranging from about 40 years old20 to 73 years old,21 and
inherent biases resulting from retrospective study
design.19-21 Our study addresses several of these limi-
tations, given its prospective examination of the associa-
tion of typical and atypical antipsychotics with mortality in
a homogenous sample of older adults with schizophrenia,
while accounting for a wide range of potentially confound-
ing sociodemographic and clinical characteristics.

Our findings among older adults with schizophrenia
contrast with those from a systematic review and meta-
analysis of studies conducted among younger adults with
schizophrenia, which suggested that lower overall mor-
tality was associated with atypical antipsychotics than
typical antipsychotics.4 One potential explanation for this
discrepancy could be increased sensitivity to medication
side effects with ageing. For example, older adults with
schizophrenia might have a higher risk of developing
atypical antipsychotic-related metabolic syndrome, which
could increase the risk of cardiovascular mortality.41

However, future studies are required to formally test this
hypothesis.

Our results suggest that atypical antipsychotics have a
protective effect on all-cause mortality in patients with
MMSE scores o 24. Although patients with an ICD-10
diagnosis of major neurocognitive disorders were
excluded from the CSA study, symptoms of schizophrenia
typically include cognitive deficits appearing early in the
course of the disease,42 with heterogeneous cognitive
trajectories.16 For example, a prior study43 with a 3.5 year
follow-up conducted among community-dwelling middle-
aged and older people with schizophrenia (aged 40-100
years) identified three trajectories: stable cognition in
50%, slight decline in 40%, and rapid decline in 10%. The
effect of atypical or typical antipsychotics on mortality in
older adults with major neurocognitive disorders is
unclear, with heterogeneous results highlighted in a
recent meta-analysis,11 which might be explained by
differential effects depending on the type of major

Table 3 Association between antipsychotic types (i.e., atypical and typical antipsychotics) and 5-year all-cause mortality
among older adults with schizophrenia

Number of events/number
of patients Crude logistic regression Multivariable logistic regressionw

n/n (%) OR (95%CI; p-value) AOR (95%CI; p-value)

All-cause mortality (n=313)
Typical antipsychotics 28/115 (24.3) Ref. Ref.
Atypical antipsychotics 51/140 (36.4) 1.78 (1.03-3.08; 0.039)* 1.56 (0.75-3.27; 0.237)
Both classes 11/52 (21.2) 0.83 (0.38-1.84; 0.652) 0.55 (0.20-1.49; 0.239)
No antipsychotic 0/6 (0.0) N/A N/A

Cardiovascular mortality (n=262)
Typical antipsychotics 13/100 (1.03) Ref. Ref.
Atypical antipsychotics 21/110 (19.1) 1.58 (0.74-3.35; 0.234) 0.98 (0.34-2.81; 0.973)
Both classes 5/46 (10.9) 0.82 (0.27-2.44; 0.716) 0.46 (0.12-1.78; 0.260)
No antipsychotic 0/6 (0.0) N/A N/A

Disease-related non-cardiovascular
mortality (n=256)
Typical antipsychotics 12/99 (12.1) Ref. Ref.
Atypical antipsychotics 16/105 (15.2) 1.30 (0.58-2.91; 0.519) 1.96 (0.62-6.20; 0.251)
Both classes 5/46 (10.9) 0.88 (0.29-2.68; 0.827) 0.75 (0.16-3.59; 0.718)
No antipsychotic 0/6 (0.0) N/A N/A

Non-suicidal injury (n=230)
Typical antipsychotics 2/89 (2.2) Ref. Ref.
Atypical antipsychotics 5/94 (5.3) N/A N/A
Both classes 0/41 (0.0) N/A N/A
No antipsychotic 0/6 (0.0) N/A N/A

Suicide (n=234)
Typical antipsychotics 1/88 (1.1) Ref. Ref.
Atypical antipsychotics 9/98 (9.2) N/A N/A
Both classes 1/42 (2.4) N/A N/A
No antipsychotic 0/6 (0.0) N/A N/A

Variations in sample sizes across different causes of death can be attributed to the varying numbers of deaths associated with each cause
(i.e., all-cause mortality [90]; cardiovascular mortality [39], disease-related non-cardiovascular mortality [33], non-suicidal injury [seven], and
suicides [11]), alongside the consistent count of patients who remained alive at the end of the follow-up (n=223). In the analysis, individuals
who succumbed to a cause other than the one being examined were excluded for each specific model.
AOR = adjusted odds ratio; N/A = not applicable; OR = odds ratio.
* No p-value was significant (all p 4 0.05).
wAdjusted for sociodemographic characteristics (i.e., sex, age, marital status, living situation), schizophrenia severity (i.e., Brief Psychiatric
Rating Scale, Global Assessment of Functioning, and Mini Mental State Examination scores, disorder duration, and history of suicide
attempts), general comorbid medical factors (i.e., number of medical conditions, obesity, malnutrition, current smoking, at-risk drinking, and
general practitioner visit in the last year), and other psychotropic medications (i.e., antipsychotic formulation [i.e., long-acting injectable vs.
per os], antidepressants, benzodiazepines, mood stabilizers, and antiparkinsonian anticholinergic treatments) (degrees of freedom = 24, all
generalized variance inflation factor o 2.5).
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neurocognitive disorder.12 Thus, one potential explana-
tion might be that people with major neurocognitive
disorders may react differently to antipsychotics than
those with schizophrenia due to specific structural and
functional brain changes.42,44,45 Another explanation
could be that cognitive deficits may reduce the patients’
ability to tell others about the side effects,46 especially
neurological side effects more commonly associated with
typical antipsychotics, which could increase the risk of
falls and aspiration pneumonia. Behavioral symptoms can
also be observed in patients with cognitive deficits, who
may be prescribed higher doses of antipsychotics, which
might increase the risk of adverse events and, conse-
quently, the risk of mortality.11,17

Our results are in line with current guidelines47-49 that
atypical antipsychotics are preferable to typical antipsy-
chotics among older adults with schizophrenia due to their
better neurological tolerability. Our observation that
atypical antipsychotics led to lower overall mortality than
typical antipsychotics in the subpopulation with substan-
tial cognitive deficits should encourage clinicians to avoid
under-prescribing atypical antipsychotics in this popula-
tion, which is also particularly prone to adverse neurolo-
gical side effects, including acute dystonia, parkinsonism,
akathisia, tardive dyskinesia, and tardive dystonia, which
are more associated with to typical antipsychotics.50

The main strength of this study is the availability of
clinical severity measures, which allows better confoun-
der control than larger administrative database studies
can generally achieve. Our study also has several limi-
tations. First, the relatively small sample size may have
led to lower statistical power. Given the relatively wide
confidence intervals, these results cannot exclude small
but potentially meaningful differences in mortality risk
between atypical and typical antipsychotics. Second, the
sample size also prevented us from testing asso-
ciations between antipsychotic type and mortality due
to non-suicidal injury and suicide, as well as between
antipsychotic use and overall mortality, due to the low
mortality and number of non-suicidal injury and suicide
cases, respectively, in the non-treated group. Third,
multiple testing may have led to type I error inflation, so
the confidence intervals should be interpreted with
caution. Fourth, were unable to evaluate potential error
variance in the rating measurements because the parti-
cipants were recruited from many centers (n=63) and
each participant was interviewed by only one psychiatrist.
Fifth, recruitment was only performed in public-sector
psychiatric departments, decreasing the generalizability
of our findings. Finally, the inability to measure other
potential confounding variables, such as cumulative
exposure to atypical and typical antipsychotics or
treatment discontinuation in the follow-up period could
also have affected the interpretation of results. However,
adjustments such as clinical severity measurements
with the Brief Psychiatric Rating Scale, MMSE, Global
Assessment of Functioning, and disorder duration,
general comorbid medical conditions, and psychiatric
medications are study strengths, offering superior
confounding control compared to large administrative
dataset studies.

This multicenter prospective observational study invol-
ving 313 older adults with schizophrenia and no major
neurocognitive disorders found no significant differences
in 5-year overall mortality rate or its causes between
patients taking atypical and typical antipsychotics. Atypi-
cal antipsychotics might be associated with lower overall
mortality in older adults with schizophrenia who also have
substantial cognitive impairment. Future prospective
studies with greater statistical power would benefit by
examining potential heterogeneity in this association
across antipsychotics from each class in this population,
as well as in the population of older adults with both
schizophrenia and a major neurocognitive disorder.

Data availability

The datasets generated during and/or analyzed during
the current study are available from the corresponding
author on reasonable request.
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