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Background

Research on schizophrenia and life expectancy has mainly
focused on premature mortality.

Aims
This study investigates factors associated with longevity in

patients with schizophrenia receiving long-term care and iden-
tifies shared traits among these individuals.

Method

A retrospective cross-sectional study analysing the clinical
records of 138 patients with schizophrenia who died between
2015 and 2017 in a psychiatric long-term care facility was con-
ducted. Longevity was defined by life tables drawn from the
national health database. Variables were compared between
longevity and control groups to determine predictors of longer
lifespans. Cluster analysis was employed to identify shared traits
among individuals with longevity. Causes of death by age were
compared.

Results

In the long-term care setting, of the 138 participants, 45 were in
the longevity group. This group had more males, lower anti-
psychotic doses, but more mobility issues. Significant predictors
of longevity included older age at onset, longer length of stay,
lower activities of daily living scores and a hypertension

Predictors and shared traits of longevity within
1 year before death in patients with schizophrenia
receiving long-term care: 3-year retrospective

diagnosis. Cluster analysis revealed two patterns, suggesting
that poorer health indicators did not necessarily lead to shorter
lives. Fatalities caused by pneumonia were associated with a
higher age, compared to those from cancer and choking.

Conclusions

Addressing modifiable risk factors enhances life expectancy in
patients with schizophrenia, especially for males, while the age
at onset may play a significant role. An integrated long-term care
model with close monitoring and timely provision of mental and
general healthcare may help extend lifespans. Further research
is needed to balance long-term residential care and community-
based care for elderly patients with schizophrenia.
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Schizophrenia is a chronic and debilitating mental illness that can
significantly impair an individual’s cognitive and physical ability
to function in daily life." Patients with schizophrenia are also at
increased risk for physical comorbidities, such as cardiovascular
disease, diabetes, obesity and pneumonia.z’3 These conditions are
often linked to lifestyle factors such as poor diet, lack of physical
activity, smoking, substance misuse and the adverse effects of anti-
psychotic medications on metabolic functioning.* The mortality
rate in people with schizophrenia is more than 3.5 times higher
than that of the general population, and this excess mortality is
largely because of treatable physical health conditions, including
diabetes, cardiovascular disease, respiratory disease and other
natural causes.” Along with the previously mentioned factors, age,
gender, comorbidities and psychotropic medication use are
known to affect the life expectancy of schizophrenia sufferers.®™®
Owing to medical advances and improved healthcare, life
expectancy has increased faster among individuals with a history
of common diseases.” This medical success diverges when applied
to people with schizophrenia, who have an augmented standardised
mortality ratio compared to the general population.'® The mortality
gap between people with schizophrenia and the general population
is estimated to be 15-20 years'"'? and has widened in the past
30-40 years, highlighting the need for changes in social stigmatisa-
tion, healthcare and economic policy.'® Approaches targeting modi-
fiable factors, such as substance misuse, antipsychotic treatments
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and appropriate medication use, have been suggested to reduce
the mortality gap.'® Interventions focusing on physical health con-
ditions, such as the promotion of lifestyle changes and the provision
of comprehensive physical healthcare, may be effective in reducing
the excess mortality observed in schizophrenia. With ageing, the sig-
nificance of physical requirements becomes more pronounced com-
pared to mental health needs. There is an evident necessity for the
implementation of new models of care in which mental health
and general healthcare systems collaborate to address the evolving
demands of these patients."*

The average lifetime prevalence of schizophrenia is just under
1%." The period prevalence of schizophrenia in Taiwan is about
0.6%.'® Heterogeneity of outcomes is common in schizophrenia
as it progresses with age, suggesting the need for targeted treatment
strategies tailored to different outcome categories in ageing indivi-
duals."” Many treatment-refractory patients who would benefit
from ongoing treatment receive long-term care in high-support
residential settings in Taiwan. Individuals under long-term care
have professional support for their daily needs and easier access
to health monitoring and treatment. Consequently, the factors
affecting their lifespan and resulting impact may differ from those
of non-long-term care patients. Previous research on the life expect-
ancy of patients with schizophrenia has focused mainly on prema-
ture death. Few studies have discussed the effectiveness of
interventions to improve longevity in schizophrenia. Therefore,
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the study’s primary objective was to identify real-world factors asso-
ciated with longevity in patients with schizophrenia receiving long-
term care. The secondary objective was to investigate shared traits
among individuals with longevity.

Method

Study design and clinical data source

The Taiwan National Health Insurance (NHI) programme has
merged major social insurance programmes since 1995. It provides
universal health coverage for residents and offers reliable population
health data. All patients with schizophrenia with registered cata-
strophic illnesses are enrolled in the NHI programme. The
Taiwan National Health Insurance Research Database (NHIRD)
contains comprehensive medical records and encrypted personal
information, including age at death, for every resident of Taiwan.'®
Based on the life tables drawn from NHIRD in each year of
2015-2017, longevity was defined as a lifespan at or beyond the age
corresponding to the 90th survival percentile specific to all contem-
porary patients with schizophrenia.'” Gender-specific age cut points
for longevity groups are shown in Table 1.

This is a retrospective cross-sectional study using the clinical
records of adult patients that resided in a psychiatric long-term
care facility in Taiwan. This facility is affiliated with a psychiatric
hospital established by the government and provides long-term
care services for treatment-resistant severe mental illness patients
throughout Taiwan. The hospital offers psychiatric and general
medical care through a team of certified psychologists, psychiatrists,
family physicians, a neurologist and an internist specialising in
endocrinology. Between 2015 and 2017, the average number of resi-
dents admitted was 2368 (male:female ratio of 2:1), and more than
90% of patients were diagnosed with schizophrenia, with a mean age
of 52.8 years old. The study sample consisted of patients with
schizophrenia who died between 2015 and 2017 at the psychiatric
facility. After excluding 30 homeless individuals with unknown
ages and cases with indeterminate age-related variables, a total of
138 patients covering all causes of mortality were enrolled. The
138 patients with schizophrenia were classified as the longevity
group (N =45) and the control group (N =93), correspondingly.

Study variables

Variables comprised sociodemographic information, comorbidities,
clinical characteristics and causes of death. Sociodemographic infor-
mation included: gender, age at onset, length of stay and age at
death. The length of stay was calculated as the period from the
initial admission to the facility until the time of death. Medical
comorbidities were diagnosed by general medical clinicians and
assessed by the Charlson comorbidity index (CCI).*° The CCI is a
tool used to predict the 10-year mortality of a patient who has mul-
tiple comorbid conditions. It helps healthcare providers assess the
overall health status of a patient. Clinical characteristics encom-
passed activities of daily living (ADL) and number of admissions
to medical wards within the year before death. ADL refers to the
basic tasks of daily self-care performed by patients on an
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Table 1 Gender-specific age cut points corresponding to the 90th
survival percentile in each year of 2015-2017

Age cut points
Year Male Female
2015 75 79.5
2016 73 81
2017 75 83
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independent basis. These tasks are essential for personal care and
include eating, bathing, dressing, toileting, transferring, continence
and mobility. The total score ranges from 0 to 100, with higher
scores indicating greater independence. Laboratory data, medica-
tion use and patient mobility information were collected for the
6 months before death. Drug consumption was calculated using
the defined daily dose (DDD). Patients who had used first-gener-
ation antipsychotics (FGAs) were grouped as FGA users. The
daily consumption of FGAs was computed based on the DDD.
The same rules apply to second-generation antipsychotics (SGAs),
clozapine, benzodiazepines (BZDs), anticholinergics and mood sta-
bilisers. Causes of death were classified into six groups: cardiovascu-
lar disease, cancer, pneumonia, choking, other infections and the
remainder.

Statistical analysis

Continuous data are expressed as means with standard deviation,
and categorical variables are presented as frequencies (percentages).
Independent ¢-tests were used for comparing continuous variables,
whereas Pearson’s y” tests or Fisher’s exact tests were used to
compare categorical variables between longevity and control
groups. Effect sizes with 95% confidence intervals were expressed
with Cohen’s d and odds ratios for continuous and categorical vari-
ables, respectively. If the distribution of continuous variables was
skewed, the Mann-Whitney U-test was conducted. In this situation,
the median with the interquartile range (IQR) was provided. To
investigate the predictors of the longevity of patients with schizo-
phrenia receiving long-term care, a multivariate logistic regression
analysis using the forward selection method was performed, with
longevity serving as the dependent variable. Logistic regression is
suited for this study because of its effectiveness in handling binary
outcomes, robustness with small sample sizes, flexibility with differ-
ent types of predictor variables and interpretability of results. To
inspect the shared traits among individuals with longevity, cluster
analysis was employed to identify naturally occurring groups
within the study participants, utilising the significant predictors
recognised in the logistic regression analysis. The comparison of
age at death and the proportion of longevity between clusters
were conducted using independent ¢-tests and y” tests, respectively.
Using cluster analysis on the significant predictors identified by
logistic regression can reveal natural groupings, enhance data inter-
pretation, validate findings, reveal outliers and provide clear visual
representations. The two-step method was used, as it combines the
strengths of both k-means and hierarchical clustering. This method
was suitable for this study because of its ability to handle mixed data
types, automatically determine the number of clusters and offer
scalability, robustness and interpretability. These benefits make
cluster analysis a valuable complementary technique in the research
process. In an effort to address confounders, relevant variables as
covariates were included in the logistic regression model to evaluate
the effect of the identified predictors, accounting for the impact of
other variables. All statistical tests were two-sided, with a P-value
<0.05 considered statistically significant. For the comparisons of
age at death among different causes of mortality, the
Mann-Whitney U-test with the Bonferroni multiple-adjustment
method was applied to account for multiple comparisons. A P-
value < 0.0125 was defined as statistically significant. Statistical ana-
lysis was executed using SPSS for Windows version 21.0 (IBM,
Armonk, NY, USA).

Ethics and consent statement

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
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Helsinki Declaration of 1975, as revised in 2008. All procedures
involving human participants were approved by the institutional
review board (IRB) of Yuli Hospital (protocol code YLH-IRB-
10614 and date of approval: 24 November 2017). The participants
of this study are deceased; exemption from obtaining informed
consent was granted by the IRB. To ensure research ethics, the ano-
nymity of patients remains preserved.

Results

Distribution of variables

The average age at death for all 138 participants was 68.00 years
(s.d. = 11.63), with the 45 participants in the longevity group aver-
aging 80.53 years (s.d. = 4.55). The distribution of variables by lon-
gevity and control groups is summarised in Table 2. The longevity
group had significantly older age at onset (Cohen’s d=0.55, 95%
CI 0.18-0.91, P=0.010), longer length of stay (Cohen’s d=0.63,
95% CI 0.27-1.00, P < 0.001), more admissions to general medical
wards (Cohen’s d=0.42, 95% CI 0.06-0.78, P=0.024) and lower
daily dosages of antipsychotic medications (Cohen’s d=—0.70,
95% CI —1.07 to —0.33, P <0.001), clozapine (Cohen’s d=—0.61,
95% CI —0.97 to —0.25, P<0.001) and BZDs (Cohen’s d = —0.35,
95% CI —0.70-0.01, P=0.029). There were no significant differ-
ences between the two groups for either generation of antipsycho-
tics, the CCI, the prevalence of diabetes mellitus or
hyperlipidaemia. The longevity group exhibited a higher proportion
of males compared to the control group (odds ratio = 2.63, 95% CI
0.93-7.45, P=0.047). Notably, this group demonstrated lower
scores for ADL (Cohen’s d=-0.97, 95% CI —1.32 to —0.58,
P <0.001), increased occurrences of poor mobility (odds ratio =
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5.15, 95% CI 2.17-12.24, P<0.001) and a higher prevalence of
hypertension diagnoses (odds ratio =3.11, 95% CI 1.48-6.54, P =
0.002). Regarding causes of death, pneumonia was the leading
natural cause of death (N =56, 40.6%), followed by cardiovascular
disease (N=29, 21.0%) and cancer (N =21, 15.2%). Choking was
the primary cause of unnatural deaths (N =12, 8.7%). The longevity
group featured a higher mortality rate attributed to pneumonia
(odds ratio=3.31, 95% CI 1.58-6.94, P=0.001), along with a
decreased mortality rate from cancer (odds ratio=0.18, 95% CI
0.04-0.82, P=0.010) and incidents of choking.

Predictors of longevity

Table 3 summarises the logistic regression analysis, revealing the
predictors significantly associated with longevity. Older age at
onset was associated with greater longevity, with an adjusted odds
ratio (aOR) of 1.09 (95% CI 1.02-1.17, P=0.009). Similarly,
longer length of stay was positively associated with longevity, with
aOR=1.10 (95% CI 1.04-1.15, P<0.001). In contrast, the ADL
score within 1 year of death had an aOR of 0.98 (95% CI
0.96-0.99, P =0.001), indicating that a lower ADL score was asso-
ciated with a higher likelihood of living longer. Moreover, the find-
ings displayed a significant association between longevity and
hypertension (aOR = 3.35, 95% CI 1.11-10.13, P = 0.032).

Naturally occurring groups within the study participants

There were two groups identified by cluster analysis based on the
predictors of longevity. They exhibited distinct demographic and
health-related patterns. Group 1 (n=49) had an average age at
onset of 26.92 years (s.d. =9.62) and a mean residence duration of
25.00 years (s.d. = 14.15). The ADL for Group 1 had a mean score

Table 2 Distribution of continuous and categorical variables for longevity and control groups

All (N=138) Longevity group (N=45)  Control group (N =93)
Variables Mean (s.d.) Mean (s.d.) Mean (s.d.) P? Cohen’s d (95% Cl)
Age at death 68.00 (11.63) 80.53 (4.55) 61.94 (8.80) <0.001 242 (1.96-2.88)
Age at onset 24.36 (8.42) 27.36 (10.22) 22.90 (7.01) 0.010 0.55 (0.18-0.91)
Length of stay 25.54 (13.74) 31.18 (13.25) 22.82 (13.20) <0.001 0.63 (0.27-1.00)
ADL 61.28 (39.10) 38.36 (37.13) 72.37 (35.15) <0.001 -0.97 (-1.32 t0 —0.58)
Number of admissions to general medical wards 2.88 (2.95) 3.69 (3.05) 2.48 (2.83) 0.024 0.42 (0.06-0.78)
Number of admissions to acute psychiatric wards 0.11 (0.38) 0.07 (0.25) 0.13 (0.42) 0.363  -0.16 (-0.52 to 0.20)
Albumin 4.43 (13.85) 2.93(0.62) 521 (17.07) 0.390 -0.16 (-0.52 t0 0.19)
Antipsychotic DDD 0.56 (0.62) 0.27 (0.35) 0.68 (0.67) <0.001 —-0.70 (-1.07 to =0.33)
Mood stabiliser DDD 0.06 (0.34) 0.02 (0.09) 0.08 (0.40) 0.358 —0.18 (-0.54 t0 0.18)
FGA DDD 0.12 (0.33) 0.05 (0.18) 0.15 (0.38) 0.060  —0.30 (-0.66 to 0.05)
SGA DDD 1.71(14.22) 0.22 (0.34) 2.32 (16.89) 0.457 -0.15 (-0.51 t0 0.21)
Clozapine DDD 0.10 (0.25) 0.00 (0.01) 0.14 (0.28) <0.001 -0.61 (-0.97 to —0.25)
BZD DDD 0.29 (0.50) 0.17 (0.31) 0.34 (0.56) 0.029  -0.35(-0.70t0 0.01)
Anticholinergic DDD 0.12 (0.18) 0.08 (0.16) 0.14 (0.18) 0.106 —-0.35 (-0.70 t0 0.01)
CCl 1.38 (1.40) 1.38 (1.48) 1.39 (1.36) 0.971 —-0.01 (-0.36 t0 0.35)
N (%) N (%) N (%) PP 0dds ratio (95% CI)

Male 110 (79.9) 40 (88.9) 70 (75.3) 0.047 2.63 (0.93-7.45)
Causes of death

Cardiovascular disease 29 (21.0) 12 (26.7) 17 (18.3) 0.181 1.63 (0.70-3.78)

Cancer 21 (15.2) 2 (4.4) 19 (20.4) 0.010 0.18 (0.04-0.82)

Pneumonia 56 (40.6) 27 (60.0) 29 (31.2) 0.001 3.31 (1.58-6.94)

Choking 12 (8.7) 0(0.0 12 (12.9) 0.007 -
Poor mobility 81 (58.7) 37 (82.2) 44 (47.3) <0.001 5.15 (2.17-12.24)
FGA user 22 (17.9) 5(13.9) 17 (19.5) 0.321 0.66 (0.23-1.96)
SGA user 81 (65.9) 20 (55.6) 61 (70.1) 0.091 0.53 (0.24-1.19)
Clozapine user 24 (19.5) 1(2.8) 23 (26.4) 0.001 0.08 (0.01-0.61)
Diabetes mellitus 31(22.5) 9 (20.0) 22 (23.7) 0.401 0.81(0.34-1.93)
Hypertension 49 (35.5) 24 (53.3) 25 (26.9) 0.002 3.11 (1.48-6.54)
Hyperlipidaemia 16 (11.6) 4 (8.9 12 (12.9) 0.351 0.66 (0.20-2.17)
ADL, activities of daily living; DDD, defined daily dose; FGA, first-generation antipsychotic; SGA, second-generation antipsychotic; BZD, benzodiazepine; CCl, Charlson comorbidity index.
g. ?zdteepgndent t-test.
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Table 3 Multivariate logistic regression analyses for association of

predictors and longevity

Predictors Adjusted odds ratio 95% ClI P

Age at onset 1.09 1.02-1.17 0.009
Length of stay 1.10 1.04-1.15 <0.001
ADL 0.98 0.96-0.99 0.001
Hypertension 3.35 1.11-10.13 0.032

ADL, activities of daily living.

of 54.51 (s.d.=39.97), with hypertension prevalent in all cases
(100.0%). The average age at death in this group was 72.63 years
(s.d. =9.53), and the longevity rate was 49.0% (n = 24). In contrast,
Group 2 (n =89) had an average age at onset of 22.94 years (s.d. =
7.36) and a mean residence duration of 25.84 years (s.d. = 13.59).
The ADL mean score for Group 2 was 65.00 (s.d. =38.32), and no
cases of hypertension were observed (0.0%). The average age at
death in Group 2 was 65.45 years (s.d. = 11.93), with a longevity
rate of 23.6% (n=21). Group 1 featured a significantly higher
average age at death (P < 0.001) and a significantly higher longevity
rate (P =0.002). To determine if there is a difference in the number
of samples between the two classifications (longevity or not and
clustering groups by cluster analysis), McNemar’s test for paired
samples was employed to evaluate their marginal homogeneity.
The result of McNemar’s test showed P =0.659 > 0.05, indicating
that the difference in the number of samples between the two clas-
sifications is not significant (Table 4).

Comparing causes of death by age

There were significant variations in the age at death among different
causes of death, as shown in Table 5 and Fig. 1. When compared to
pneumonia fatalities (mean=68.0, s.d.=12.13, median=72),
the age at death was significantly lower for cancer fatalities
(mean = 63.2, s.d. = 8.04, median = 61, P = 0.001) and choking fatal-
ities (mean = 61.4, s.d. = 9.56, median = 61, P = 0.003). However, no
significant difference in the age at death was observed between
pneumonia fatalities and those from cardiovascular disease or
other infections.

Discussion

Main findings

This is the first study aimed at identifying predictors of longevity in
long-term care facility residents with schizophrenia. Individuals in
the longevity group had a higher male predominance, poorer mobil-
ity, older age at onset, longer length of stay, more admissions to
general medical wards, lower ADL scores and a higher prevalence
of hypertension. They received lower dosages of psychotropics
and had higher mortality rates attributed to pneumonia. Older
age at onset, longer length of stay, lower ADL scores and having a
diagnosis of hypertension were significant predictors of longevity.

Cluster analysis identified two patient groups, suggesting that
having poorer health indicators did not necessarily result in
shorter lives. With regards to causes of death, it was found that
pneumonia fatalities were linked to a higher age at death, compared
to those from cancer or choking.

Variables associated with longevity

Male predominance in the longevity group is inconsistent with pre-
vious findings showing higher excess mortality rates among men
with schizophrenic spectrum disorders.”’ The discrepancy may be
attributed to the protective environment provided by long-term
care. Risk factors such as tobacco dependence, substance use disor-
ders,” lower levels of physical activity and non-adherence to phys-
ical activity guidelines* are more prevalent among men but can be
more effectively controlled and managed within the therapeutic
milieu, potentially reducing the risk of premature death. This
could also support the observed gender difference that men experi-
ence faster improvements in life expectancy than women if appro-
priate preventive health measures are implemented.” Mobility
impairments in patients with schizophrenia may result from
Parkinsonism induced by antipsychotic medications and a
reduced physiological reserve because of physical illnesses. These
impairments increase the risk of falls, the second leading cause of
unintentional injury deaths globally.”> However, research on
Parkinson’s disease has shown that addressing movement dysfunc-
tion can help patients regain mobility, significantly improving life
expectancy.”* Implementing appropriate interventions to address
poor mobility and resulting falls>> may reduce excess mortality in
this population.

Antipsychotics remain a cornerstone in the treatment of schizo-
phrenia. Patients not taking antipsychotics had the highest risk of
death.” However, gradual dose reduction may be a viable option
for elderly patients. An international expert consensus recom-
mended a 50% lower median daily oral antipsychotic dose for
elderly patients.”® Age-related decline in hepatic drug metabolism
may increase clozapine concentration and related side-effects,
potentially limiting its protective effect in reducing long-term mor-
tality.27 In addition, BZD use has been associated with increased
mortality risk in patients with schizophrenia.® The present results
are consistent with previous studies suggesting that tailoring the
medication type and dose based on age may increase lifespan.

Predictors of longevity

Age at onset is crucial regarding the prognosis of schizophrenia, but
there is conflicting evidence on the relationship between age at onset
and lifespan. Patients with very-late-onset schizophrenia-like
psychosis were at a higher risk of death than those with earlier
onset, mainly because of physical comorbidities and accidents.*®
However, this study found that older age at onset predicts longevity
in individuals with schizophrenia, possibly because of better illness
insight®® leading to more cooperation with medical intervention®
under long-term care. The present study observed a potential link

Table 4 Naturally occurring groups identified by cluster analysis within the study participants

4

Variables for clustering

Age at onset Length of stay ADL mean Hypertension Age at death mean Longevity
Group mean (s.d.) mean (s.d.) (s.d.) N (%) (s.d.) N (%) McNemar's test
Group 1 (n=49) 26.92 (9.62) 25.00 (14.15) 54.51 (39.97) 49 (100.0) 72.63 (9.53) 24 (49.0)
Group 2 (n=89) 22.94 (7.36) 25.84 (13.59) 65.00 (38.32) 0.0 65.45 (11.93) 21 (23.6)
P2 <0.001 0.002 0.659
ADL, activities of daily living.
a. P-value for comparison among groups by independent t-test for age at death, 2 test for longevity and McNemar's test for paired samples to evaluate their marginal homogeneity.
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Table 5 Comparing age at death among various causes, using pneu-

monia fatalities as the reference

Age at death

Causes of death Mean s.d. Median IQR P
Pneumonia (N = 56) 720 1135 73.5 63.3-80 -
Cancer (N=21) 63.2 8.04 61.0 56-69 0.001
Choking (N =12) 61.4 9.56 61.0 54-69.5 0.003
Cardiovascular disease 630 1213 72.0 59-76 0.122

(N =29)
Other infections (N =14) 69.2  10.55 66.5 59.8-80 0.370
Remainders® (N = 6) 57.5 14.10 61.5 49-66 N/A
IQR, interquartile range.
a. Remainders included five organ failures, three cerebrovascular events and one sui-
cide. A statistical comparison was not applicable because of the heterogeneity of the
remaining causes of death.

between decreased daily living activity and a hypertension diagno-
sis, with increased longevity among long-term care residents with
schizophrenia. The finding contradicts the prevailing understand-
ing; nonetheless, it can be reasonably explained in the context of
medical team-based psychiatric long-term care. When patients
exhibit poor participation in daily living activities, staff will take
the initiative to assist and provide comprehensive health promotion
activities. Psychiatrists and other physicians are responsible for
diagnosing and treating systemic diseases to ensure prompt
medical attention. Conversely, community-dwelling patients with
mental illness who have poor ADL scores or are diagnosed with
hypertension are more susceptible to complications and death if

Predictors and shared traits of longevity within 1 year before death in patients

they cannot access medical care. As such, a decline in ADL is a
poor prognostic indicator for patients living in the community,
but serves as a critical warning sign for those receiving long-term
care. A recent comprehensive nationwide study® examined the
impact of schizophrenia on mortality and its relationship with vari-
ables influencing life expectancy. They found that individuals with
schizophrenia but no Charlson comorbidities had the highest
increase in mortality risk for natural causes and suicide. This is
because physical illnesses in patients with schizophrenia are
common but often underdetected and undertreated, which may
explain the significant mortality difference compared to healthier
individuals without schizophrenia. Early detection of poor physical
health in these patients allows for timely intervention and poten-
tially extends their lifespan.

Patients with schizophrenia have higher mortality risks because
of reduced medical utilisation. Long-term care offers not only sup-
portive housing but also individualised medical care. Therefore, the
length of stay represents not just the duration of the stay but can also
be employed as a proxy for the amount of medical care. A retro-
spective study demonstrated that longer intensive care unit (ICU)
stays for major psychiatric disorder patients correlated with lower
mortality rates,”’ highlighting the potential role of appropriate
medical treatment in extending lifespan by reducing short-term
mortality. Present findings support previous suggestions that inter-
ventions targeting proper healthcare usage and treatment of medical
comorbidities among individuals with severe mental illness could
help reduce the mortality gap caused by physical illness.”* Long-
term stays in hospital for schizophrenia have declined because of

*P =0.003
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Figure 1

Causes of death

Interquartile box plots for age at death among various causes of death. Compared to pneumonia fatalities, the ages at death were

notably lower for cancer and choking fatalities. However, there was no significant difference in the ages at death between pneumonia fatalities
and those from cardiovascular disease or other infections.
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the availability of alternative treatments and a shift towards com-
munity-based care. Nevertheless, some individuals with severe
symptoms or a lack of community support may still require institu-
tionalisation.”® This study found that receiving longer medical
team-based long-term residential care can lead to more individua-
lised medical treatments and increased longevity. However, it is
important to consider the similar potential risks associated with
prolonged stays in hospital, such as social isolation and a decrease
in personal autonomy.** Treatment decisions should consider the
individual’s needs and preferences and the availability of commu-
nity-based resources.

Shared traits among individuals with longevity

Research on human ageing provides several empirical strategies that
favour an increased healthy lifespan, including eating in moder-
ation, regular exercise, purposeful living and strong social support
systems. While some studies propose that certain biomarkers may
forecast longevity, many are speculative and have limitations.
There is unlikely to be a single biomarker predictive of long life.*®
This study used cluster analysis to identify two distinct groups
among patients with schizophrenia, challenging conventional
assumptions about longevity. Despite poorer health indicators in
Group 1, they lived longer and had higher longevity rates compared
to Group 2, which had better functional abilities but lived shorter
lives. Other than the benefit of early management of health pro-
blems while receiving regular hypertension treatment,’® the age at
onset may be important in mediating the lifespan of patients with
schizophrenia. This supposition is based on the evidence that the
same apolipoprotein E genetic polymorphism may be linked to
the age at onset in schizophrenia and the likelihood of surviving
to advanced age in the general population.'® >

Causes of death

Pneumonia was the major cause of mortality in the longevity group.
Cancer and choking had lower median ages of death relative to pneu-
monia. By promoting greater adherence to antipsychotic medication
in long-term care settings, the risk of discontinuation of cardiometa-
bolic medications was lowered.>® Furthermore, modifiable cardiovas-
cular risk factors, such as tobacco use, substance misuse, an unhealthy
diet, a lack of exercise and weight gain, could also be effectively
addressed. All of these explained the decreased cardiovascular mor-
tality in the longevity group. Cancer patients in this population had
a median death age of 61, but the median age of cancer deaths in
Taiwan during these 3 years was 69 years old.”” Given the potential
healthcare disparities indicated by the elevated cancer mortality-to-
incidence ratio (MIR) in patients with schizophrenia,® individuals
already integrated into the healthcare system may experience an
increased risk of early cancer mortality because of mistrust of the
medical system and inadequate familial support.*' Dysphagia is a
common disorder in patients with schizophrenia and may contribute
to choking deaths.** It is postulated that the increased susceptibility to
choking in younger patients may be attributed to behavioural changes
related to schizophrenia, including eating too quickly or taking
inappropriately large boluses of food.*> Conversely, older patients
commonly need feeding assistance, allowing caregivers to optimise
the rate and quantity of food intake. Moreover, the alimentary com-
position can also be appropriately modified based on the severity of
extrapyramidal symptoms. There was only one death caused by
suicide in this sample. Aside from actively and regularly monitoring
suicide risk within the facility, suicide is more common among young
and recently diagnosed patients.>** Our research primarily involved
older individuals with chronic schizophrenia, which explains the low
suicide rate in this study.
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Strengths and limitations

The main strength of this study is that it was conducted at the
hospital level, allowing for the collection of individualised clinical
information not available in population-based registry databases.
Another strength is that the NHIRD was used to estimate the age
of the 90th survival percentile, which enabled defining longevity
based on national data. Combining the advantages of these two
data-sets improves the validity and generalisability of our find-
ings. In addition, this study population is highly representative
of patients with schizophrenia in long-term care. Previous
studies on long-term care for schizophrenia have been limited
by sample size.*” The psychiatric facility is one of the two
largest long-term care facilities in Taiwan, providing care for
the majority of the country’s patients with schizophrenia who
require long-term care. During the study period, there was an
average of up to 2368 patients from various parts of Taiwan
who had been long-term residents of this facility, providing a
substantial sample source for this research.

There are some limitations to our study. First, our investigation
was conducted at a single site, which may compromise the represen-
tativeness of the results. Although the facility provides long-term
care services for patients with schizophrenia from across Taiwan,
the generalisability of our findings to other settings or populations
remains uncertain. To mitigate this limitation, future studies
should aim to include multiple sites with diverse demographic
and clinical characteristics to enhance the representativeness of
the results. Second, the study spanned only 3 years and included
138 mortality cases. The relatively short duration and modest
sample size may affect the robustness of the findings. A larger
sample size and an extended follow-up period are necessary to
increase the statistical power and reliability of the results. Future
research should consider longer-term studies with more extensive
data-sets to verify the findings and provide more definitive conclu-
sions. Third, the cross-sectional design of the study restricts the
ability to establish causality. While we identified associations
between certain variables and outcomes, a cause-and-effect relation-
ship cannot be inferred. Longitudinal cohort studies are required to
track changes over time and determine causal links. Such studies
will provide a more comprehensive understanding of the factors
influencing longevity in patients with schizophrenia receiving
long-term care. In summary, while our study provides valuable
insights, addressing these limitations through future research is
essential for validating and expanding upon our findings. By incorp-
orating multi-site data, larger sample sizes, extended follow-up
periods and longitudinal designs, future studies can overcome
these limitations and contribute more robust and generalisable
knowledge to the field.

The study results suggest that an older age at onset, longer
length of stay, lower ADL scores and having a diagnosis of hyperten-
sion may serve as potential prognostic markers of longevity for
schizophrenia in medical team-based psychiatric long-term care
settings. Management addressing modifiable risk factors is effective
in enhancing life expectancy in schizophrenia, especially for males.
Considering the common characteristics among individuals with
longevity, the age at onset may play an important role in reflecting
the lifespan of schizophrenia. In addition, pneumonia remains a
leading cause of mortality in this population. While these results
seem contrary to conventional understanding, they can be clarified
through the implementation of comprehensive long-term care
involving coordination between mental health and general health-
care systems. Further research is needed to validate and extend
these results and to determine the optimal balance between long-
term residential care and community-based care for individuals
with schizophrenia in later life.
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