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What is behind the 17-year life expectancy gap between
individuals with schizophrenia and the general population?
Andreea-Violeta Popa 1,2, Petru Iulian Ifteni 1,2✉, Daniel Țâbian 1,3, Paula Simina Petric1,2 and Andreea Teodorescu1,2

Individuals with schizophrenia face significantly higher mortality rates than the general population, with a typical reduction in life
expectancy of 15–20 years. This study investigated 10-year all-cause mortality and its clinical correlates in a Romanian cohort of
patients with schizophrenia, using real-world clinical and hospital and forensic records. A total of 635 individuals hospitalized
between 2010 and 2013 were followed for 10 years. Mortality rates, causes of death, and risk factors were assessed using Cox
regression models and standardized mortality ratios (SMRs). During the follow-up, 123 patients (19.37%) died, corresponding to a
mortality rate of 21.3 per 1000 person-years. The SMR was 1.58 compared to the Romanian general population. Non-violent causes
predominated, with cardiovascular disease (27.64%) and infections (17.07%) being the most frequent. Violent deaths, including
suicides and accidents, accounted for 17.07% of all mortality. The mean age at death was 58.97 years, reflecting a 17-year reduction
in life expectancy. Age was the strongest independent predictor of mortality (HR= 1.07, p < 0.001). Use of second-generation
antipsychotics (HR= 0.37, p < 0.001) and low frequency hospitalization (HR= 0.09, p < 0.001) were significantly associated with
reduced all-cause and cause-specific mortality. Schizophrenia is associated with significantly increased premature mortality,
primarily due to preventable physical illnesses and violent deaths. Early intervention, sustained treatment adherence, and
integrated medical care are essential to improve survival outcomes.
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INTRODUCTION
Schizophrenia is a chronic psychiatric disorder affecting ~20
million people globally. It is characterized by hallucinations,
delusions, and disorganized thinking, which severely impair daily
functioning and quality of life1. Individuals with schizophrenia
experience significantly reduced life expectancy—typically 15–20
years shorter than the general population2,3. This mortality gap
has been observed across diverse populations; for example, recent
data from Western China reported marked reductions in life
expectancy and increased years of potential life lost among
individuals with schizophrenia4. Moneta et al. found life expec-
tancy reductions of 8–11 years among individuals with schizo-
phrenia in Catalonia5, while a meta-analysis by Chan et al.
reported an average of 15.37 years [95% CI 14.18–16.55] of
potential life lost across studies of schizophrenia6. Although this
disparity is well recognized, the underlying factors remain
insufficiently understood. Modifiable factors include unhealthy
lifestyle habits, limited access to healthcare, comorbid physical
conditions, and inconsistent adherence to antipsychotic medica-
tion7. Younger individuals are particularly vulnerable, with
increased mortality linked to both suicide and physical health
complications8.
Both natural and unnatural causes contribute to the elevated

mortality observed in this population, often worsened by systemic
barriers, substance use disorders, and coexisting illnesses.
Cardiovascular disease, respiratory illness, and diabetes are
common natural causes of death, often exacerbated by medica-
tion side effects, physical inactivity, and poor diet9.
Approximately two-thirds of excess mortality is due to natural

causes, particularly cardiovascular disease and cancer9,10. Cardio-
vascular disorders, especially acute myocardial infarction and
coronary artery disease, are leading causes of sudden death in

schizophrenia11. First-generation antipsychotics are associated
with cardiovascular risks such as QT interval prolongation and
arrhythmias. Second-generation antipsychotics are more often
linked to metabolic complications, including diabetes and
dyslipidemia, which lead to long-term cardiovascular risk12,13.
Recent work has drawn attention to the high burden of

infectious diseases in schizophrenia, particularly pneumonia,
which contributes significantly to premature mortality14. This
vulnerability is thought to result not only from immune system
alterations and barriers to timely medical care15 but also from the
effects of antipsychotic medications, which can increase the risk of
aspiration due to sedation and hypersalivation16. Among these,
clozapine has been strongly associated with elevated pneumonia
risk. De Leon and colleagues17 report that pneumonia accounts for
nearly 30% of all clozapine-related deaths, surpassing even the
risk of agranulocytosis. Additionally, institutionalized patients with
schizophrenia—such as those in long-term psychiatric care—
exhibit especially high pneumonia-related mortality18, highlight-
ing the combined impact of clinical severity, limited mobility, and
reduced access to somatic healthcare.
Suicide remains a leading cause of death, particularly during the

early stages following diagnosis, underscoring the need for
ongoing mental health care14. The suicide rate in individuals with
schizophrenia is 8.5–14 times higher than in the general
population, with an 80-fold increase in first attempts19. Older
antipsychotics, such as thioxanthene, are associated with greater
suicide and all-cause mortality, while atypical antipsychotics
appear to offer some protective effect20. Co-occurring substance
use disorders significantly increase suicide risk by contributing to
instability, impulsivity, and exposure to violence21. The first year
after diagnosis is particularly high risk, especially among young
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men. A longer duration of untreated psychosis (DUP) is also
associated with poorer outcomes22.
This study aimed to examine mortality rates, causes of death,

and associated risk factors over a 10-year period in patients with
schizophrenia, providing valuable insights into long-term health
outcomes in this population.

METHODS
Study design and setting
This retrospective observational cohort study was conducted at
the Clinical Hospital of Psychiatry and Neurology Brașov, Romania,
an academic center with 100 beds for acute psychiatric patients
and 315 beds for long-term admissions. The study assessed
clinical characteristics, mortality, and causes of death in a cohort of
635 patients diagnosed with schizophrenia, hospitalized between
2010 and 2013, and followed for a period of 10 years.

Participants
Inclusion criteria were: patients aged 18 years or older at the time
of hospitalization, with a confirmed diagnosis of schizophrenia
based on DSM-5 criteria23, admitted between 2010 and 2013, and
who provided written informed consent. All patients had a
confirmed diagnosis of schizophrenia made prior to the hospita-
lization episode included in the study, by board-certified
psychiatrists using structured assessments consistent with DSM-
5 criteria23. Socio-economic status was assessed at the time of
hospital admission using a standardized intake protocol that
included educational level, employment status, and monthly
income. This information was used to construct a basic socio-
economic index for each patient and was available for the entire
cohort. Exclusion criteria included diagnoses of schizoaffective
disorder, acute or substance-induced psychosis, brief or delusional
disorders, intellectual disability, and organic mental disorders.
Gender was recorded as a binary variable (male/female) based on
hospital records; gender identity was not assessed.

Data collection and ethics
Patients were identified through hospital records and matched in
the National Health Insurance (CNAS) database using their Unique
Personal Number (CNP) to confirm survival status. Deaths were
verified through the Forensic Medicine Service Brașov. Ethical
approval was obtained from the ‘’Ethics Committee of the Brașov
Clinical Hospital of Psychiatry and Neurology ‘’ (decision no. 13, 13
November 2023). All patients had previously signed the hospital’s
general informed-consent form, which permits the use of fully
anonymized clinical data for ethically approved research. Because
the data were retrospective and de-identified, the committee
waived the need for additional written consent. Data were fully
anonymized and no identifiable information was processed. All
procedures conformed to the Declaration of Helsinki24 and
EU GDPR.

Statistical analysis
Statistical analyses were conducted to investigate factors asso-
ciated with all-cause and cause-specific mortality. Statistical
analyses were performed using SPSS version 25.0 (IBM Corp.)
and GraphPad Prism version 9.0 (GraphPad Software, LLC). Cox
proportional hazards models were used to estimate hazard ratios
(HRs) and 95% confidence intervals for variables including age,
sex, duration of untreated psychosis, age of onset, hospital
readmission frequency, and antipsychotic treatment type. Age of
onset was categorized based on the age at first psychotic
symptoms, as recorded in clinical files. Typical onset was defined
as occurring between 18 and 40 years, while early onset was
defined as <18 years and late onset as >40 years, in accordance

with common epidemiological criteria for schizophrenia onset23.
Standardized mortality ratios (SMRs) were calculated to compare
observed mortality in the cohort with expected rates in the
general population, adjusted for age and sex. Effect sizes are
reported as hazard ratios with 95% confidence intervals, which are
standard for time-to-event (survival) analyses. All statistical tests
were two-sided, with significance set at p < 0.05. The proportional
hazards assumption for Cox regression was assessed and found to
be met. No corrections for multiple comparisons were applied, as
analyses were exploratory and aimed at identifying potential
associations rather than testing predefined hypotheses.

Outcomes
The primary outcome was death, categorized as violent (e.g.,
suicide, accidents) or non-violent (e.g., comorbid medical condi-
tions). Demographic, clinical, and treatment-related factors—such
as the use of clozapine and long-acting injectable antipsychotics
—were analyzed as potential predictors of mortality.

RESULTS
The sampling and inclusion process is summarized in Fig. 1, which
presents the total number of psychiatric inpatients initially
screened, the exclusion criteria applied, and the final sample
included in the analysis.
The study included 635 patients, with a mean age at baseline of

45.26 years (SD= ± 11.52) and an average age of onset of 26.68
years (SD= ± 8.01). As shown in Table 1, which presents the
demographic characteristics of the cohort, 57.96% were females
and 42.04% were males. The average duration of illness was 18.57
years (SD= ± 11.50), with a mean duration of untreated psychosis
(DUP) of 1.84 years (SD= ± 1.51). On average, patients experi-
enced 18.09 relapses (SD= ± 9.39) that required hospitalization
throughout the observation period. The majority of patients
(92.28%) were classified as having low to medium socio-economic
status, typically receiving disability pensions or sickness allowan-
ces. A small subset (3.94%) had no formal insurance but still
accessed care, while 3.78% had moderate to high socio-economic
status, maintaining employment and higher premorbid
functioning.
During the 10-year follow-up period, 123 patients (19.37%) died.

The mean age at death in the study cohort was 58.97 years
(SD= ± 11.58). Compared to the Romanian general population life
expectancy (75.94), this corresponds to a mean of ~17 years of life
lost per patient (YLL). Figure 2 presents individual-level age at
death and YLL.
The mortality rate was calculated based on the number of

observed deaths relative to the follow-up time contributed by all
patients. The overall mortality rate was 21.3 deaths per 1000
person-years.
Mortality rates in the cohort were compared to those of the

general Romanian population, which averaged 12.22 deaths per
1000 inhabitants annually between 2010 and 2023, according to

Total inpatients admitted to hospital 
(2010-2013)
(n = 5 767)

Final study cohort included for 
analysis

(n = 635)

Excluded participants based on study 
criteria 

(n  = 5 132)

Confirmed deaths during follow-up 
(n = 123)

Alive at end of follow-up period
(n = 512)

Fig. 1 Patient selection and follow-up flowchart.
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the Romanian National Statistical Institute25. Over the ten-year
period, 77.6 deaths were expected in the cohort of 635 patients,
while 123 were observed, resulting in a standardized mortality
ratio (SMR) of 1.58—indicating a 58% higher mortality risk. In
males, the SMR was 1.50 (49 observed vs. 32.7 expected), and in
females, 1.64 (74 observed vs. 45.0 expected). Table 2 presents
these findings, including slightly higher mortality rates among
females (22.08) than males (20.26 per 1000 person-years). Patients
with a DUP exceeding three years had the highest mortality rate
(26.27 per 1000 person-years; 23.81% mortality proportion), while
those treated within one year had a lower rate (19.82 per 1000
person-years). However, this difference was not statistically
significant (RR= 1.33, 95% CI: 0.76–1.89; χ²= 0.76, p= 0.38),
indicating that additional factors may influence mortality.

Causes of death
Among the 123 deaths identified in the cohort, the cause of death
was successfully determined in 104 cases (84.55%). These were
classified as either external (violent) or resulting from medical
conditions (non-violent). In 19 cases (15.45%), the cause of death
remained unknown. The classification of these cases was limited
by data accessibility. Non-violent deaths predominated (67.48%),
with cardiovascular disease (27.64%), infectious diseases (17.07%),
and cancer (12.19%) most common, as summarized in Table 3.
Violent deaths accounted for 17.07% of total mortality, including 8
suicides (6.50%), by methods such as jumping from a height,
intentional overdose, drowning or hanging. Most suicides (6 out of
8; 75%) occurred within the first three years of follow-up.
Accidental deaths (13 cases; 10.57%) were primarily due to
mechanical asphyxia from airway obstruction caused by aspiration
of food during eating (7 cases; 5.69%), possibly linked to sedative
side effects of antipsychotic medication. Of the accidental deaths,
6 (46.2%) occurred in the first six years, and 7 (53.8%) in the last 3
years. A summary of demographic and clinical characteristics for
patients who died from violent causes (n= 21) is presented in
Supplementary Table 1.
Infection-related deaths occurred in 21 patients (17.07%).

Pneumonia was the most frequent infectious cause, responsible
for 9 deaths (7.32%). An additional 5 patients (4.07%) died during
confirmed COVID-19 infections in which pneumonia was present
but not listed as the immediate cause of death; instead,
complications such as pulmonary thromboembolism or multi-
organ failure were recorded. The remaining 7 deaths (5.69%) were
due to other infections, including sepsis (originating from urinary
tract or post-surgical infections), influenza, and peritonitis
secondary to intestinal tuberculosis. Infection-related deaths
increased over time: 2 (9.5%) occurred during the first three
years, 5 (23.8%) between years 4–6, and 14 (66.7%) in the final four

Table 1. Demographic and clinical characteristics of the study cohort.

Characteristic Details Mean (±SD) Percentage % (n)

Age at baseline (years) 45.26 ± 11.52

Age at baseline distribution 18–29 years 8.35% (n= 53)

30–39 years 25.19% (n= 160)

40–49 years 29.29% (n= 186)

50–59 years 26.62% (n= 169)

60–69 years 8.35% (n= 53)

70–75 years 1.42% (n= 9)

76 years and above 0.78% (n= 5)

Gender distribution Males 42.04% (n= 267)

Females 57.96% (n= 368)

Age of onset of schizophrenia (years) 26.68 ± 8.01

Duration of illness (years) 18.57 ± 11.5

Illness duration categories Less than 10 years 26.29% (n= 167)

10–19 years 30.71% (n= 195)

20 years and above 42.99% (n= 273)

Duration of untreated psychosis (years) 1.84 ± 1.51

Number of relapses 18.09 ± 9.39

Relapse frequency categories Fewer than 10 16.06% (n= 102)

10–19 relapses 35.43% (n= 225)

20 or more relapses 48.51% (n= 308)

Age at death 58.97 ± 11.58

Values are reported as percentages (%), with corresponding counts (n) in parentheses.
SD Standard deviation.
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Fig. 2 Age at death and years of life lost (YLL) compared to general
population life expectancy in Romania.
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years. Cardiovascular mortality remained relatively stable through-
out the study period.
To highlight mortality, we used cumulative incidence curves

(1− S(t)), the complement of the Kaplan–Meier survival function,
which emphasize the accumulating probability of death over time.
As shown in Fig. 3, all-cause mortality increased progressively
across the 10-year follow-up (Fig. 3a), largely driven by non-violent
deaths (Fig. 3b), while violent deaths remained less frequent but
occurred steadily over time (Fig. 3c).

Predictors of mortality
Univariable Cox regression analyses were conducted to examine
predictors of all-cause mortality among patients with schizophre-
nia. The results are detailed in Supplementary Table 2. Age was
the strongest predictor of mortality, with each additional year
associated with a 7% increase in mortality risk (HR= 1.07, 95% CI:
1.06–1.09, p < 0.001). Compared to patients under 30 years, those

aged 50–59 had nearly an eightfold increased risk (HR= 7.75,
p= 0.005), while those aged 70–75 had a 34-fold increase
(HR= 34.17, p < 0.001), reflecting the cumulative burden of ageing
in this population. In contrast, sex (HR= 0.92, p= 0.63), age of
onset (HR= 1.00, p= 0.905), and DUP (HR= 1.05, p= 0.276) were
not significantly associated with mortality.
Regarding antipsychotic treatment, SGAs were associated with

a 63% reduction in mortality risk compared to FGAs (HR= 0.37,
p < 0.001), indicating a possible protective effect. Antipsychotic
polypharmacy showed no statistically significant association
(HR= 0.24, p= 0.155), likely due to the small sample size
(n= 25, 3.94%). Clozapine, prescribed to 112 patients, also showed
no significant effect on mortality (HR= 0.65, p= 0.123). LAI use
overall was not significantly associated with mortality (HR= 0.84,
p= 0.448); however, SGA LAIs significantly reduced mortality risk
by 81% (HR= 0.19, p= 0.020), while FGA LAIs showed a non-
significant increase (HR= 1.27, p= 0.334).
To approximate illness course and continuity of care, we

calculated the average number of psychiatric admissions per
patient and per follow-up year. Three categories were defined: low
frequency (no more than one hospitalization every two years)
moderate frequency (approximately one hospitalization per year)
and high frequency (more than one hospitalization per year).
Readmission frequency was strongly associated with all-cause
mortality (χ²= 22.08, p < 0.001). High readmission frequency was
associated with the greatest all-cause mortality. Relative to the
high-frequency group, moderate frequency was linked to a 74%
lower risk (HR= 0.26, p= 0.008) and low frequency to a 91% lower
risk (HR= 0.09, p < 0.001).
In cause-specific analyses, age remained a significant predictor:

each additional year increased the risk of non-violent deaths by
8% (HR= 1.08, p < 0.001) and violent deaths by 6% (HR= 1.06,
p= 0.003). SGAs reduced the risk of non-violent death by 58%
(HR= 0.42, p < 0.001) and violent death by 79% (HR= 0.21,
p < 0.001). SGA LAIs were especially protective against non-
violent deaths (HR= 0.13, p= 0.044), while FGA LAIs were
associated with a threefold increased risk of violent death
(HR= 3.20, p= 0.012).
Hospital readmission frequency was also associated with cause-

specific mortality patterns. No violent deaths were recorded
among patients with low readmission frequency (HR= 0;

Table 2. Overview of mortality rates and distribution.

Variable Total number (%) Death number (%) Person years Mortality rate per 1000

Total patients 635 123 (19.37%) 5771 21.3

Age at baseline Under 30 years 53 (8.35%) 2 (3.77%) 521 3.84

30–39 years 160 (25.19%) 12 (7.5%) 1544 7.78

40–49 years 186 (29.29%) 30 (16.12%) 1720 17.44

50–59 years 169 (26.62%) 44 (26.03%) 1481 29.71

60–69 years 53 (8.35%) 24 (45.28%) 418 57.42

70–75 years 9 (1.42%) 7 (77.78%) 54 129.63

76 years and above 5 (0.78%) 4 (80%) 33 121.21

Sex Male 267 (42.04%) 49 (18.35%) 2419 20.26

Female 368 (57.96%) 74 (20.11%) 3352 22.08

DUP <1 year 320 (50.39%) 58 (18.12%) 2926 19.82

1–2 years 227 (35.75%) 45 (19.82%) 2046 21.99

2–3 years 25 (3.94%) 5 (20%) 228 21.93

>3 years 63 (9.92%) 15 (23.81%) 571 26.27

Person-years – Sum of individual follow-up times, reflecting how long participants were observed. Values are presented as absolute number (n) with
percentages in parentheses.
DUP duration of untreated psychosis.

Table 3. Causes of death.

Cause of death Number of
patients

% (Percentage of
patients)

Total 123 100%

External causes (violent deaths) 21 17.07%

•Suicide 8 6.50%

•Accidents 13 10.57%

Deaths from medical conditions
and diseases (non-violent deaths)

83 67.48%

•Cardiovascular disease 34 27.64%

•Infectious disease 21 17.07%

•Cancer-related causes 15 12.19%

•Metabolic disease 5 4.06%

•Hepatic causes 4 3.25%

•Respiratory causes 2 1.62%

•Neurological causes 1 0.81%

•Gastrointestinal causes 1 0.81%

Unknown 19 15.45%
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p= 0.949), while those with moderate readmission had an
estimated 80% lower risk compared to the high-frequency group,
though this was not statistically significant (HR= 0.20; p= 0.113).
For non-violent deaths, patients with low readmission frequency
had an 84% reduction in risk (HR= 0.16; p= 0.016), and those
with moderate frequency showed a non-significant 66% reduction
(HR= 0.34; p= 0.132).
DUP was not associated with non-violent deaths (HR= 0.99,

p= 0.849). A DUP of 1 and 2 years showed a non-significant trend
toward increased risk of violent death (HR= 2.60, p= 0.060). Sex
was not a significant predictor in either model.
We performed a multivariable Cox regression analysis including

all significant predictors (Table 4. Multivariate Cox regression
analysis for overall and non-violent mortality and Supplementary
Table 3. Multivariate Cox regression analysis for violent deaths).
Age remained the strongest predictor of all-cause mortality.
However, it was not a reliable predictor of violent deaths, as
extreme hazard ratio estimates suggested high variability and
statistical instability.
Patients treated with SGAs consistently demonstrated improved

survival outcomes compared to those receiving FGAs. Use of SGAs
was associated with a 58% reduction in all-cause mortality
(HR= 0.42, p < 0.001), a 57% lower risk of non-violent deaths
(HR= 0.43, p= 0.001), and a 69% reduced risk of violent deaths
(HR= 0.31, p= 0.046). SGA LAIs demonstrated a non-significant
protective effect for non-violent deaths (HR= 0.24, p= 0.169),
while FGA LAIs were also not significantly associated (HR= 0.47,
p= 0.144).
Hospital readmission frequency was strongly associated with

mortality outcomes across models. Compared to the high-
frequency group, patients with moderate readmission frequency
had an 86% lower risk of all-cause mortality (HR= 0.14, p= 0.001),
and those with low frequency had a 95% lower risk (HR= 0.05,
p < 0.001). For non-violent deaths, low readmission frequency was
linked to an 88% risk reduction (HR= 0.12, p= 0.015), while
moderate frequency showed a non-significant trend toward lower
risk (HR= 0.23, p= 0.069). In terms of violent mortality, moderate

readmission frequency was significantly protective (HR= 0.04,
p= 0.029), and no violent deaths were recorded in the low-
frequency group, though confidence intervals were wide. Duration
of untreated psychosis (DUP), sex, and age of onset were not
independently associated with mortality in any model.

DISCUSSION
This study offers valuable insight into long-term mortality in
schizophrenia, based on a clinically well-defined cohort with
confirmed diagnoses, using real-world data and verified mortality
information collected over a 10-year period through hospital and
forensic records. To the best of our knowledge, it is the first study
from Romania to examine mortality outcomes in this population
over a 10-year period.
The sex distribution in our sample, with a higher proportion of

female participants (57.96%), contrasts with the typically reported
higher incidence of schizophrenia in males. This discrepancy may
reflect differences in symptom presentation and patterns of
service use rather than true prevalence variation. Evidence
suggests that women with schizophrenia are more likely to
exhibit affective and positive symptoms, which are associated with
earlier detection and increased hospitalization rates, while men
are more often characterized by predominant negative symptoms
and poorer social functioning, which may delay help-seeking and
reduce contact with services26,27. These differences may con-
tribute to the overrepresentation of women in hospital-based or
longitudinal follow-up cohorts. The majority of patients (92.28%)
had low to medium socio-economic status, yet all had access to
inpatient psychiatric care under Romania’s universal coverage
system. While this likely reduced disparities in acute care access,
differences in outpatient follow-up and preventive care may still
exist and could influence long-term outcomes.
As a reference for interpreting survival outcomes, we reviewed

national demographic data for Brașov County between 2010 and
202325. During this period, the average life expectancy ranged
from 69.9 to 73.9 years for men and from 77.6 to 81.0 years for

Fig. 3 Cumulative incidence curves illustrating mortality patterns in schizophrenia over 10 years. a All-cause mortality shows a gradual
cumulative increase over time. b Non-violent deaths account for a greater share of this cumulative increase. c Violent deaths exhibit a slower
rise, suggesting lower frequency but persistent risk throughout follow-up.
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women, with an overall average of 75.94 years, which served as a
reference point for evaluating survival in our cohort.
At baseline, five patients had already reached the average life

expectancy, and four of them died during the follow-up period. An
additional 18 individuals (2.83%) had the potential to exceed this
threshold if they had survived the entire 10-year follow-up;
however, only five ultimately reached the age of 76. Although
patients over 65 years of age would exceed the general life
expectancy within the 10-year follow-up period, they were
included to ensure a more comprehensive assessment of survival
outcomes in schizophrenia. Excluding them would have intro-
duced selection bias and limited the capacity to capture later-life
schizophrenia-related outcomes. Older patients often remain
engaged in care and face distinct health challenges, such as
chronic physical conditions and age-related vulnerabilities, that
influence mortality. Moreover, life expectancy estimates are
population-based averages and do not reflect individual
variability.
The average age at death in the cohort was 58.97 years

(SD ± 11.58), nearly 17 years below the general population life
expectancy of 75.94 years. This difference is consistent with
international findings, which report a 10- to 25-year reduction in

YLL among individuals with schizophrenia compared to the
general population28,29.
The observed all-cause mortality rate in the cohort was 21.3 per

1000 person-years, markedly higher than Romania’s general
population rate of 12.2225. The resulting standardized mortality
ratio (SMR) of 1.58 indicates a 58% excess mortality risk. This
elevated mortality reflects well-documented associations between
schizophrenia and increased vulnerability to physical illnesses,
unhealthy lifestyle factors, and barriers to accessing appropriate
healthcare28,30–32.
Patients with a DUP greater than three years exhibited the

highest mortality rates. While DUP was not a statistically
significant predictor, the observed trend toward higher mortality
is consistent with evidence linking prolonged DUP to symptom
persistence, cognitive deterioration, and reduced functional out-
comes—all of which may contribute cumulatively to increased
mortality risk33–35.
Non-violent deaths accounted for 67.48% of all mortality.

Cardiovascular disease was the most frequently recorded cause,
with a stable incidence throughout the study period. This
persistent burden is likely influenced by cardiovascular risk factors,
antipsychotic-related metabolic effects, and limitations in pre-
ventive health access36,37.

Table 4. Multivariate Cox regression analysis for overall and non-violent mortality.

Baseline predictors Type Overall mortality Non-violent deaths

HR 95% CI P HR 95% CI P

Sex Male 1.00 (Reference) 1.00 (Reference)

Female 0.83 0.57–1.20 0.321 0.96 0.60–1.53 0.860

DUP <1 year 1.00 (Reference) 1.00 (Reference)

1–2 years 0.90 0.60–1.36 0.620 0.60 0.35–1.02 0.058

2–3 years 0.89 0.36–2.21 0.799 0.90 0.30–2.66 0.843

>3 years 1.00 0.55–1.83 0.989 0.92 0.45–1.88 0.820

Age <30 years 1.00 (Reference) 1.00 (Reference)

30–39 years 1.46 0.32–6.65 0.621 1.30 0.28–6.11 0.736

40–49 years 3.01 0.70–12.93 0.137 2.07 0.46–9.26 0.340

50–59 years 4.86 1.14–20.66 0.032 3.98 0.92–17.28 0.065

60–69 years 9.57 2.17–42.28 0.003 5.96 1.27–27.98 0.024

70–75 years 19.58 3.89–98.48 <0.001 20.05 3.81–105.62 <0.001

>76 years 21.51 3.64–127.05 0.001 24.87 4.06–152.25 0.001

Age of onset Typical onset 1.00 (Reference) 1.00 (Reference)

Early onset 0.62 0.14–2.65 0.514 1.02 0.23–4.53 0.977

Late onset 0.72 0.35–1.49 0.379 0.88 0.37–2.09 0.769

Antipsychotic treatment FGAs 1.00 (Reference) 1.00 (Reference)

SGAs 0.42 0.27–0.66 <0.001 0.43 0.25–0.72 0.001

Association of FGAs and SGAs 0.23 0.03–1.72 0.153 0.0 0–6.81e+ 214 0.959

Clozapine treatment group 1.05 0.59–1.88 0.862 1.16 0.60–2.24 0.658

Long-Acting Injectables Non-LAI 1.00 (Reference) 1.00 (Reference)

SG LAIs 0.33 0.08–1.40 0.132 0.24 0.03–1.82 0.169

FG LAIs 0.85 0.47–1.51 0.577 0.55 0.25–1.23 0.144

Hospital readmission High frequency 1.00 (Reference) 1.00 (Reference)

Moderate frequency 0.14 0.04–0.43 0.001 0.23 0.05–1.12 0.069

Low frequency 0.05 0.01–0.19 <0.001 0.12 0.02–0.66 0.015

Typical onset= 18–40 years; Early onset < 18 years; Late onset > 40 years23

Hospital readmission – High frequency – more than one hospitalization per year; Moderate frequency – approximately one hospitalization per year; Low
frequency – no more than one hospitalization every two years
HR Hazard Ratio, 95% CI 95% Confidence Interval, Pp-value, DUP Duration of Untreated Psychosis, FGAs First-Generation Antipsychotics, SGAs Second-
Generation Antipsychotics, LAIs Long-Acting Injectables, FG LAIs First-Generation Long-Acting Injectables, SG LAIs Second-Generation Long-Acting Injectables,
N/A Not Applicable, ∞ Infinity.
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A rise in infection-related mortality was observed during the
latter part of the follow-up period, particularly between 2020 and
2023, likely reflecting the impact of the COVID-19 pandemic.
Pneumonia was the most frequently documented infectious cause
of death, either as the immediate cause or part of the clinical
presentation. This pattern aligns with international studies
reporting increased susceptibility to infections—especially respira-
tory ones—among individuals with schizophrenia, attributed to
immune dysregulation, physical comorbidities, and barriers to
preventive care. Prior research has emphasized the need to
prioritize this population for preventive strategies such as
influenza and pneumococcal vaccination15. Schizophrenia has
also been linked to worse COVID-19 outcomes, potentially due to
biological and systemic vulnerabilities38. However, some studies
have found no COVID-19-related deaths in schizophrenia cohorts,
despite high comorbidity rates, and have speculated on protective
effects from antipsychotic treatment, including lower levels of
inflammatory markers such as CRP and fibrinogen39.
A recent retrospective study from our center, conducted

between 2018 and 2024, found relatively low pneumonia
incidence among hospitalized schizophrenia patients—1.02%
pre-pandemic and 1.63% post-pandemic—but identified
advanced age, underweight status, high-dose atypical antipsycho-
tics, polypharmacy, and physical restraint as risk factors40. These
findings support broader concerns about infection vulnerability in
this population.
In the Romanian context, however, patients with schizophrenia

may benefit from relatively easy access to medical services.
Psychiatric admissions are permitted without restriction through
emergency departments, and patients are promptly transferred to
general hospitals when required. Multidisciplinary teams—includ-
ing internists and infectious disease specialists—are routinely
involved in inpatient psychiatric care, supporting early identifica-
tion and treatment of somatic conditions. This integrated
approach may contribute to better infection management and
fewer complications. As such, preventive efforts—such as
vaccination, timely recognition of respiratory symptoms, and
routine somatic screening—should be considered essential
components of comprehensive care for individuals with
schizophrenia.
Violent causes accounted for 17.07% of all deaths, with suicides

comprising 6.5% (n= 8) of the total. Most suicide cases (75%)
occurred during the first three years of follow-up. While literature
often describes an elevated risk of suicide early in the course of
schizophrenia41,42, the present cohort had a mean age of 45 years
and consisted of individuals with established diagnoses rather
than first-episode cases. Suicide risk in schizophrenia is known to
be associated with younger age, male sex, depressive symptoms,
previous suicide attempts, active psychosis, insight into illness,
and substance use43, whereas consistent treatment engagement
remains one of the most reliable protective factors44. Given the
small number of suicide cases in our sample, these findings are
descriptive and should be interpreted with caution.
Accidental deaths accounted for 10.57% of all mortality in our

cohort, with 5.69% resulting specifically from mechanical asphyxia
due to food aspiration. These cases are clinically significant and
highlight a preventable cause of death linked to antipsychotic-
induced sedation, extrapyramidal side effects, and impaired
swallowing function45,46. In our sample, three aspiration-related
deaths occurred during psychiatric hospitalization, raising impor-
tant concerns about monitoring and risk management. Contribut-
ing factors included not only pharmacological effects but also
patient-related vulnerabilities such as edentulism, advanced age
(mean= 61 years, SD= ± 12.33), and nonadherence to ward
safety rules (e.g., eating in bed or consuming inappropriate
foods). In response, institutional safety protocols were revised to
restrict food brought by visitors and require meals to be taken
only in supervised dining areas. These findings underscore the

importance of routine swallowing assessments, age-adjusted
medication selection, and stricter inpatient monitoring—particu-
larly for patients receiving sedating agents or those with pre-
existing risk factors for aspiration.
Although a general gradual cumulative increase in all-cause and

non-violent mortality was observed over time, violent deaths
appeared sporadically, without a consistent pattern. This high-
lights the importance of continuous suicide risk assessment and
the need for sustained, long-term support strategies—particularly
during high-risk periods such as the early years following
diagnosis or after hospital discharge47,48.

All-cause mortality
Age was the strongest predictor of all-cause mortality, with each
additional year associated with a 7% increase in risk (HR= 1.07,
95% CI: 1.06–1.09, p < 0.001), consistent with existing evidence
regarding ageing and declining health in schizophrenia49.
Treatment with SGAs was associated with significantly lower
mortality (HR= 0.37, p < 0.001), aligning with data from meta-
analyses showing reduced all-cause and cardiovascular mortality
with SGAs and LAIs13,50,51. However, the protective effect of SGA
LAIs lost significance in multivariable models, possibly due to
younger and healthier patients being more likely to receive these
treatments.
In our study, patients with fewer psychiatric readmissions over

the 10-year follow-up had significantly lower risks of both all-cause
and cause-specific mortality. In the Romanian healthcare context,
over 95% of patients with schizophrenia are insured through the
national health system, often receiving disability benefits or early
retirement, which ensures free access to all antipsychotic
medications—including first- and second-generation drugs, clo-
zapine, and long-acting injectables. Structural barriers to care and
medication cost are thus minimal. As a result, when relapse and
hospitalization do occur, they are more likely to reflect treatment
non-adherence or clinical instability rather than financial inacces-
sibility. According to Kane et al.52, ~30–40% of patients with
schizophrenia are non-adherent to medication, and those who
remain free of hospitalizations for extended periods (e.g., two or
more years) are more likely to be adherent in clinical practice. In
our cohort, hospital readmission frequency can be viewed as a
composite indicator of several clinically relevant factors, including
illness severity, longitudinal stability and—implicitly—treatment
adherence. Individuals with infrequent admissions often exhibit
more stable disease courses and steadier follow-up, whereas those
with repeated hospitalizations may experience greater symptom
burden, psychosocial stress, or non-compliance. These findings
reflect the well-described “revolving door” pattern in psychiatric
care, wherein recurrent hospitalizations signal more complex
clinical trajectories and reduced continuity of community-based
care53. Substance use, especially cannabis, is another known cause
of relapse. However, its prevalence remains relatively low in
Romania. Among young adults cannabis use was reported at 6%
in 2019, compared to 15% across the EU and over 30% in the
United States54,55. These data further support our interpretation
that treatment non-adherence is the main factor behind repeated
hospitalizations in our cohort.
This finding is consistent with previous large-scale research

showing that stable engagement with antipsychotic treatment is
associated with improved survival outcomes in schizophrenia. For
example, Taipale et al.56 and Tiihonen et al.57 found that
consistent antipsychotic use reduced the risk of both suicide
and natural death in long-term follow-up cohorts. Supporting
patient stability through better outpatient monitoring, early
intervention for relapse, and sustained community engagement
may help reduce premature mortality in this population.
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Non-violent deaths
Age remained a strong predictor of non-violent deaths, increasing
risk by 8% per year (HR= 1.08, p < 0.001). Cognitive decline and
reduced health awareness may delay medical help-seeking and
contribute to poor outcomes58–61. SGAs reduced the risk of non-
violent mortality by 58% (HR= 0.42, p < 0.001), and SGA LAIs
showed a non-significant trend toward benefit.

Violent deaths
Age was not a reliable predictor of violent deaths, reflecting
substantial variability and small event counts. SGAs were
associated with a 69% reduction in violent death risk (HR= 0.31,
p= 0.045). FGA LAIs were linked to increased risk in univariate
models (HR= 3.20, p= 0.012), but not in multivariate analysis.
Clozapine has consistently been shown to reduce suicide risk in
schizophrenia, and is often recommended for treatment-resistant
cases or patients at high risk of self-harm62,63. In our sample, 112
patients (17.6%) were treated with clozapine, with 14 recorded
deaths during the follow-up period. However, no statistically
significant association was observed between clozapine use and
reduced mortality —either overall or cause-specific.
In line with our findings, several practical measures could

support improved outcomes and reduce premature mortality in
schizophrenia. Patients with frequent psychiatric readmissions—
often reflecting more complex clinical courses—may benefit from
structured follow-up and strengthened community-based care.
Closer integration of psychiatric and general medical services is
needed to ensure early detection and management of somatic
comorbidities, particularly cardiovascular and metabolic condi-
tions. Preventive efforts should also prioritize infection-related
risks through routine vaccination (e.g., pneumococcal, influenza,
and COVID-19) and prompt intervention for respiratory symptoms.
Additionally, individuals with schizophrenia should have facili-

tated access to medical specialists such as internists, cardiologists,
and gynecologists, alongside routine preventive screenings. These
may include mammography, Pap smears, FIT or colonoscopy, PSA
testing, and low-dose chest CT scans for high-risk smokers.
Embedding these services within psychiatric care pathways could
help address modifiable risk factors and reduce the persistent
mortality gap observed in this population.

LIMITATIONS
This study provides valuable insight into long-term mortality
patterns in schizophrenia based on a 10-year follow-up. None-
theless, certain limitations should be acknowledged. The cohort was
drawn from a single psychiatric center serving a catchment area of
~550,000 inhabitants in central Romania. While the population is
socio-demographically diverse—including Romanian, Hungarian,
German, and other ethnic minorities and while socioeconomic
data were available and indicated a relatively uniform distribution in
our cohort, we lacked detailed information on ethnicity, comorbid-
ity burden, and outpatient care engagement, which limits general-
izability and subgroup analysis. The cohort included only patients
who had signed the hospital’s general informed consent form,
which may introduce selection bias. Individuals who consent to the
use of their data are likely to differ from those who are more
severely ill, disengaged from services, or socially marginalized.
In 84.55% of cases, the cause of death was successfully

identified—a considerable proportion for a retrospective study.
However, in 15.45% of cases, the cause of death could not be
determined due to limited access to complete forensic and
medical records. Many individuals were from other Romanian
counties, and our access was restricted to the forensic database in
Brașov. Some deaths occurred at home, with death certificates
issued by general practitioners that were not part of centralized

records. Attempts to obtain information from family members
were often inconclusive.
Hospital readmission frequency was used in this study as an

indicator of clinical stability and treatment continuity, but it does
not directly measure medication adherence. Although antipsy-
chotic treatment is widely accessible in Romania, with free
coverage for all patients regardless of income or insurance status,
admission frequency may still be influenced by factors such as
illness severity, treatment resistance, social support, and engage-
ment with outpatient services.
While our findings suggest a substantial gap between the

observed age at death and general population life expectancy,
this estimate should not be interpreted as a direct measure of life
expectancy in schizophrenia, but rather as an indicator of
premature mortality within the followed cohort.
Treatment regimens were also adjusted over time, with changes

in doses and medications not systematically examined. Addition-
ally, the absence of data on other prescribed psychotropic
medications, such as benzodiazepines or mood stabilizers, may
have influenced clinical outcomes. The study did not explore
gender identity or gender-related factors, which may limit the
generalizability of the findings.

CONCLUSION
Over a 10-year follow-up, our study highlights a significant burden
of premature mortality among individuals with schizophrenia,
with an average age at death nearly 17 years below that of the
general population. Cardiovascular disease, infections, and violent
causes such as suicide were the most common contributors. Use
of second-generation antipsychotics and fewer psychiatric read-
missions were associated with lower mortality risk, suggesting that
clinical stability and treatment quality remain important factors in
long-term outcomes.
These findings underscore the importance of integrated

physical and mental healthcare, particularly in monitoring somatic
diseases. Preventive strategies—including vaccination, routine
cancer screening, early detection of somatic illness, and improved
coordination with medical specialists—should be standard
practice. These interventions, if widely implemented, may help
reduce the gap in life expectancy and improve overall survival in
this high-risk population. Continued research is warranted to
better understand subgroup differences and optimize long-term
care strategies in real-world settings.
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