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The aim of this study was to assess mortality risk in people with schizophrenia in Lithuania from 2001 and 2020. Cause-specific and
all-cause mortality risk among patients with schizophrenia was assessed using a retrospective cohort study design. The cohort
identified all patients with schizophrenia diagnosis (ICD-10 code F20) who were admitted to the Vilnius Republican Psychiatric
Hospital from 1 January, 2001 to December 31, 2020. Dates of death and emigration were obtained from the Central Population
Register. The standardized mortality ratios (SMRs) were calculated by dividing the observed number of deaths among patients with
schizophrenia by the expected number of deaths, calculated using the national rates. The final cohort included 7883 patients, with
2458 observed deaths. An increased all-cause mortality risk was found for both sexes (SMR = 1.96; 95% Cl 1.88-2.04) compared to
the general population. The most common cause-specific mortality risk was found for diseases of the circulatory system

(SMR = 2.17; 95% Cl 2.05-2.30). Other significant increases in cause-specific mortality risk were observed for infectious diseases,
mental and behavioural disorders, diseases of the nervous system and respiratory system, diseases of the genitourinary system, as
well as external causes. Patients with schizophrenia do not benefit from the health strategies that have led to reduced mortality in
the general population. To close the mortality gap, smoking and alcohol cessation interventions, cardiovascular and cancer
screening and monitoring, early diagnosis, and interventions for identified physical diseases should be regarded as imperative.

Schizophrenia (2025)11:7; https://doi.org/10.1038/541537-024-00549-y

INTRODUCTION

Schizophrenia is a severe and chronic psychiatric disorder with
often poor long-term outcomes’. People with schizophrenia are
reported to have an elevated risk of premature mortality and a 10
to 20-year shorter life expectancy compared to the general
population®>, A previous meta-analysis showed that schizophrenia
was associated with an average of 14.5 years of potential life loss,
with higher numbers for males (15.9 years) than for females (13.6
years)*. Despite progress in treatment, recent analysis indicate that
the mortality gap is increasing over time, suggesting that people
with schizophrenia are not benefiting from medical advances as
much as the general population®>®,

A recent systematic review and meta-analysis showed signifi-
cantly higher all-cause mortality among patients with schizo-
phrenia compared to the general population (Risk ratio
(RR)=2.94; 95% ClI 2.75-3.13). Higher mortality risk from
cardiovascular diseases (RR=2.09; 95% Cl 1.76-2.47), infectious
diseases (RR=3.84; 95% Cl 2.10-7.01), respiratory diseases (RR =
3.75; 95% Cl 2.99-4.70), and endocrine diseases (RR = 3.80; 95% Cl
1.75-8.26) was also observed”.

The World Health Organization has identified lifestyle and
health factors that contribute to earlier mortality, including heavy
smoking, physical inactivity, obesity, hyperglycaemia, high cho-
lesterol levels, and hypertension®. Together, these risk factors are
responsible for increasing global mortality by 42.1%, and patients
with schizophrenia have a higher incidence of these factors®.
Despite major concerns regarding suicide in patients with
schizophrenia, the majority of deaths associated with psychotic
disorders are primarily attributed to natural causes, such as
cardiovascular disease, cancer, and respiratory diseases'®'". Only a
few studies present data on the influence of specific risk factors on

mortality. Beary et al. concluded that while there is limited data in
this field, interventions targeting modifiable risk factors such as
hypertension, physical activity, and smoking could potentially
improve the lifespan of individuals with schizophrenia'?. Health
inequalities in people with schizophrenia are a serious public
health problem that warrants urgent attention to optimise
healthcare services and reduce preventable deaths in this
population'®. To close the mortality gap between people with
schizophrenia and the general population, certain interventions
are needed, such as monitoring and screening for cardiovascular
diseases, promoting healthy lifestyle education, and providing
early interventions for diagnosed physical illnesses”.

Conducted studies report a high heterogeneity of mortality risk
among patients with schizophrenia. To contribute to the existing
literature and to explore the patterns of mortality risk, we
conducted a single-centre, retrospective study to assess mortality
risk in people with schizophrenia compared to the general
population during the study period from 2001 to 2020.

MATERIALS AND METHODS
Study design and data source

Cause-specific and all-cause mortality risk among patients with
schizophrenia in Lithuania were assessed using retrospective
cohort study design. The cohort included all male and female
patients diagnosed with schizophrenia (ICD-10 code F20)
admitted to the Vilnius Republican Psychiatric Hospital.

The Vilnius Republican Psychiatric Hospital, situated in the
capital of the Vilnius region, is the largest specialised psychiatric
hospital in the country, with approximately 5000 hospital
admissions each year. The hospital database contains a wide
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range of information, including demographics, personal identifica-
tion numbers, dates of admission and discharge, principal
diagnoses, and any coexisting medical conditions.

A cohort of patients with schizophrenia was established for
analysing different aspects of their health conditions. A total of
8985 patients were admitted to the Vilnius Psychiatric Hospital
during the period from January 1, 1992, until December 31, 2017.

The study population was followed for dates of emigration and
dates of death from the date of hospitalisation to December 31,
2020. Dates of death and emigration were obtained from the
Central Population Register. Underlying causes of death were
obtained from death certificates. For mortality risk analysis we
selected only patients, who were alive at January 1, 2001. This
restriction relates to the availability of the causes of death from
the Causes of Death Register.

The final cohort included 7883 patients.

Statistical analysis

To assess cause-specific mortality risk in the study cohort,
common causes of death were classified into 15 broad categories
according to the ICD-10.

The standardised mortality ratios (SMRs) were calculated by
dividing the observed number of deaths among patients with
schizophrenia by the expected number of deaths, calculated using
national rates. The expected number of deaths was calculated by
multiplying the exact person-years under observation in the
cohort by sex, calendar year, and 5-year age-group specific
national mortality rate. The person-time of observation was
computed from January 1, 2001, or the date of the first
hospitalisation with a schizophrenia diagnosis until the cohort
exit date. Exact 95% confidence intervals (Cls) for standardised
mortality ratios (SMRs) are calculated directly from the Poisson
distribution using the R statistical package (R Core Team. 2024. R:
A language and environment for statistical computing. R
Foundation for Statistical Computing, Vienna, Austria).

All statistical analyses were carried out using STATA 15 statistical
software (StataCorp. 2020. Stata Statistical Software: Release 15.1.
College Station, TX, USA).

The study was conducted in accordance with the Declaration of
Helsinki, and the Vilnius Regional Biomedical Research Ethics
Committee (No. 2022/6-1449-915) approved the protocol.

RESULTS

The study population’s baseline characteristics are described in
Table 1. The number of males and females in the study group was
similar, comprising 50.5% and 49.5%, respectively. Additionally,
18.9% of males and 34.5% of females were first hospitalised at the
age of 50 years or more.

In total, 2458 deaths were observed in our study: 50.8% in the
male group and 49.2% in the female group. An increased all-cause
mortality risk was found for both male (SMR=1.66; 95% ClI
1.57-1.75) and female (SMR=2.40; 95% Cl 2.27-2.54) patients
with schizophrenia combined (SMR=1.96; 95% Cl| 1.88-2.04)
compared to the general population.

The observed and expected numbers and the SMRs for the
specific cause of death by sex are shown in Table 2. The absolute
majority of death cases were due to natural causes. The most
significant increase in natural cause-specific mortality risk was
observed in both sexes for circulatory system diseases (47.7% of all
cases with SMR=2.17; 95% Cl 2.05-2.30). Further subdivision of
circulatory system diseases showed that deaths from ischaemic
heart disease and cerebrovascular disease were significant in both
sexes separately and combined. Statistically significant results for
increased cause-specific mortality risk were observed in several
diseases. These include infectious diseases (SMR=2.34; 95% Cl
1.81-2.98), mental and behavioural disorders (SMR = 10.72; 95% Cl
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Table 1. Characteristics of the study population.

MALE FEMALE OVERALL

No. % No. % No. %
Total 3973 50.5 3910 49.5 7883 100.0

Period of admission
1992-1996 1165 293 1152 29.5 2317 294

1997-2001 975 24.5 991 253 1966 24.9
2002-2006 749 189 736 18.8 1485 18.8
2007-2011 524 13.2 493 126 1017 129
2012-2017 560 14.1 538 13.8 1098 139
Age at first admission
0-19 319 8.0 203 5.2 522 6.6
20-29 1202 30.3 615 15.7 1817 23,0
30-39 985 24.8 855 219 1840 233
40-49 715 18.0 888 227 1603 20.3
50-59 477 120 772 19.7 1249 15.8
60-69 223 5.6 397 10.2 620 7.9
70+ 52 13 180 4.6 232 29

7.76-14.44), diseases of the nervous system (SMR = 1.75; 95% Cl
1.22-2.43), diseases of the respiratory system (SMR = 2.01; 95% Cl
1.61-2.48), and disease of the genitourinary system (SMR = 2.46;
95% Cl 1.52-3.76). Increased mortality risk due to cancer (SMR =
1.25; 95% Cl 1.06-1.46), endocrine and metabolic diseases
(SMR=2.35; 95% Cl 1.37-3.76), and digestive system diseases
(SMR=1.39; 95% Cl 1.01-1.87) was observed only in female
patients with schizophrenia, but not in males. In terms of
unnatural causes of death, our results show that both genders
died statistically significantly more (SMR = 2.70; 95% Cl 2.47-2.95)
than the general population.

DISCUSSION

As mortality is considered one of the most important measures in
medicine to monitor the quality of psychiatric and somatic
healthcare'®, we performed, to our knowledge, the first and
largest study on all-cause and disease-specific mortality in people
with schizophrenia in Lithuania. These results confirm previous
findings that people with schizophrenia have a higher mortality
rate than the general population, and the increase in mortality risk
is due to almost all the diseases that are the leading causes of
death in the general population.

The most recent meta-analysis, which included 135 studies
comparing 4.5 million patients with schizophrenia, reported
significantly increased all-cause mortality in people with schizo-
phrenia compared to the general population (RR=2.94, 95% ClI
2.75-3.13)”. In terms of sex analysis, British and Norwegian studies
found that males were characterised by higher mortality than
females compared to the general population'>'®, In our study, we
also found increased all-cause mortality in people with schizo-
phrenia combined compared to the general population (SMR =
1.96; 95% Cl 1.88-2.04); however, females with schizophrenia had
a higher SMR=240 (95% Cl 2.27-2.54) than males with
schizophrenia (SMR = 1.66; 95% Cl 1.57-1.75).

Most deaths in patients with schizophrenia are attributable to
natural causes. A previous meta-analysis found that 67.3% of
deaths among people with mental disorders were due to natural
causes'’. As mentioned before, higher mortality from cardiovas-
cular diseases (RR=2.09; 95% Cl 1.76-2.47), infectious diseases
(RR = 3.84; 95% Cl 2.10-7.01), respiratory diseases (RR = 3.75; 95%
Cl 2.99-4.70) and endocrine diseases (RR = 3.80; 95% Cl 1.75-8.26)
was observed’. We observed the most significant increase in
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Table 2. Standardised mortality ratios (SMR) for causes of death in patients with schizophrenia according to sex.

MALE FEMALE OVERALL
Diagnosis ICD-10  Obs SMR 95% CI Obs SMR 95% ClI Obs SMR 95% ClI
All causes A00-Y98 1249 1.66 1.57 1.75 1209 2.40 227 254 2458 1.96 1.88 2.04
Certain infectious and parasitic diseases A00-B99 41 212 152 288 25 282 1.82 416 66 234 1.81 2.98
Tuberculosis A15-A19 18 1.81 1.07 286 2 1.02 0.12 368 20 1.68 1.03 2.59
Sepsis A40-A41 8 198 0385 390 9 2,50 1.14 475 17 222 1.29 3.55
Viral hepatitis B15-B19 6 8.44 3.10 1837 1 297 0.08 16.55 7 6.68 2.69 13.76
Malignant neoplasms C00-C9 135 0.84 0.70 099 159 1.25 1.06 146 294 1.02 091 1.14
Endocrine, nutritional and metabolic diseases E00-E89 5 0.79 0.26 1.84 17 235 137 3.76 22 162 1.02 2.45
Diabetes mellitus E10-E14 3 0.53 0.11 1.55 14 214 1.7 359 17 1.39 0.81 2.23
Mental and behavioural disorders FO0-F99 23 10.04 6.36 15.06 20 11.64 7.11 17.98 43 10.72 7.76 14.44
Diseases of the nervous system G00-G99 20 1.77 1.08 273 15 1.72 096 284 35 175 122 243
Diseases of the circulatory system 100-199 526 1.83 1.68 1.99 647 2,56 237 277 1173 217 2.05 2.30
Hypertensive diseases 110-115 15 148 0.83 244 36 3.70 259 512 51 256 191 3.37
Ischaemic heart diseases 120-125 346 1.96 1.76 218 386 2.64 238 292 732 227 211 244
Acute myocardial infarction 121 25 1.16 075 1.71 20 1.53 093 236 45 130 095 1.74
Cerebrovascular diseases 160-169 72 134 1.05 169 152 216 1.83 253 224 1.80 157 2.05
Diseases of the respiratory system J00-J99 57 180 1.36 233 30 260 1.75 3.71 87 2,01 161 248
Pneumonia J12-J18 30 211 142 3.01 19 3.67 221 573 49 253 1.87 3.34
Diseases of the digestive system K00-K93 67 1.23 095 1.56 44 1.39 1.01 1.87 111 1.29 1.06 1.55
Gastroduodenal ulcer K25-K27 12 222 1.15 388 10 3.00 144 552 22 251 157 3.80
Diseases of liver K70-K77 34 096 0.66 134 13 0.74 0.39 127 47 0.88 0.65 1.17
Diseases of the genitourinary system NOO-N99 9 223 1.02 423 12 2,67 1.38 466 21 246 1.52 3.76
Findings, not elsewhere classified R0O0-R99 50 2.69 2.00 3,55 34 5.68 3.93 794 84 342 273 4.23
External causes V00-Y89 308 2.07 1.85 231 191 535 462 6.16 499 270 247 2.95
Suicides X60-X84 122 295 245 352 67 9.06 7.02 1151 189 3.88 335 4.47
Transport accidents V00-V99 15 092 0.1 152 1 257 1.28 460 26 1.27 0383 1.86

cause-specific mortality risk associated with circulatory system
diseases (SMR=2.17; 95% Cl 2.05-2.30). Further subdivision of
circulatory system diseases showed that deaths from ischaemic
heart disease and cerebrovascular disease were significant in both
sexes, separately and combined. According to a large meta-
analysis that processed data from over 3 million patients, those
with severe mental iliness had a 53% higher risk of suffering from
cardiovascular disease, a 78% higher risk of developing cardio-
vascular disease, and an 85% higher risk of dying from
cardiovascular disease compared to the general population'®. In
Sweden, male and female patients with schizophrenia died from
ischemic heart disease 14.5 and 12.7 years earlier than individuals
in the general population'. Moreover, people with schizophrenia
who died from myocardial infarction were less often diagnosed
with ischemic heart disease compared to people who died from
the same cause in the general population'. Interestingly,
mortality due to cardiovascular disease in patients with schizo-
phrenia did not decrease over the past few years, despite the fact
that decreasing mortality rates from cardiovascular disease have
been reported worldwide?®,

The second most common cause of mortality in our study is due
to cancer-related deaths. We found a statistically significant
increase in mortality risk for female patients with schizophrenia
(SMR = 1.25; 95% Cl 1.06-1.46). In contrast, male patients showed
no significant increase in mortality risk (SMR=0.84; 95% Cl
0.70-0.99), and the results for both genders do not show a
statistically significant difference compared to the general
population. In our previous study, we found a higher breast
cancer mortality risk among female patients (SMR = 1.90; 95% Cl
1.44-2.51), which could partially explain the higher overall cancer-
related mortality risk among females with schizophrenia.

Published in partnership with the Schizophrenia International Research Society

Moreover, in the same study, we did not find any statistically
significant differences in lung and colorectal cancer mortality in
both males and females?'. However, research findings on the
relationship between schizophrenia and cancer mortality risk are
very diverse. The latest meta-analysis on cancer mortality showed
that the SMR for cancer mortality in patients with schizophrenia
compared to the general population was 1.40 (95% Cl 1.29-1.52),
with statistically significant results in both female and male
subgroups??. Stigmatisation of schizophrenia diagnosis, present
among healthcare specialists, may limit patients’ access to
healthcare'®. Interestingly, the aforementioned Swedish study
reported that malignant neoplasms were less often diagnosed in
schizophrenia patients dying from cancer compared to those
dying from the same cause in the general population.

Other natural causes that have been shown to have an
increased mortality risk in research studies of patients with
schizophrenia are diabetes and infectious diseases. Brown et al.
demonstrated a statistically significant higher SMR for diabetes in
schizophrenia patients'*. Our results on diabetes show an
increased mortality risk for females (SMR=12.14; 95% Cl
1.17-3.59); however, this risk was not observed for males. A
recent observational longitudinal study, which aimed to analyse
mortality risk in people with schizophrenia with comorbid illness
(type Il diabetes), revealed that mortality was three times higher in
the subgroup of patients with schizophrenia with type Il diabetes
compared to those who did not have any of the studied diseases.
After adjustment for age, the risk of death in those with type Il
diabetes and schizophrenia increased to a 27-fold greater risk
compared to those without either condition?>. A recent meta-
analysis found that patients with schizophrenia had approximately
a 3-fold increased risk of hepatitis C and B compared to the
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general population, and authors discussed that this could be
explained by certain behavioural factors: substance use and
extreme sexual behaviours?*. Our results indicate that, although
the observed number of cases of viral hepatitis is low (overall 7),
there is an increased overall mortality risk for both genders
(SMR = 6.68).

In our study, increased mortality risk from mental and
behavioural disorders was observed (SMR = 10.72). Similar to our
study, Italian researchers reported a higher risk of deaths from
psychiatric disorders (ICD-10 FO0-F99) in both males (SMR = 13.2;
95% Cl 10.5-16.2) and females (SMR = 6.8; 95% Cl| 5.3-8.6)".

An increasing number of studies emphasise the importance of
modifiable risk factors in reducing mortality risk, such as poor
lifestyle behaviours, comorbid illnesses, and irregular use of
antipsychotic drugs®. Patients are encouraged to monitor their
weight, diet, exercise programs, and use of antipsychotics?®. One
study showed reduced cardiorespiratory fitness in people with
schizophrenia compared to the general population, and the
authors concluded that promoting physical activity might reduce
overall and cardiovascular-associated mortality?’. In addition,
there is a shortage of advice on lifestyle changes, such as
smoking cessation, which is particularly important, given that
there is an 70-162% increased risk of chronic obstructive
pulmonary disease, asthma, and pneumonia in patients with
schizophrenia?®. The association of schizophrenia and smoking
has long been recognised®®. Brown et al. analysed smoking
habits in patients with schizophrenia and found that not only
were there more smokers among people with schizophrenia
(73%) than in the general population (35%), but the SMR was also
significantly higher in smokers (SMR = 2.79) than in non-smokers
(SMR=1.94)".

Although antipsychotics are associated with adverse cardiome-
tabolic effects that can increase the risk of cardiovascular death®°,
it has been observed that there is a protective role of
antipsychotic use in people with schizophrenia treatment
compared to non-use>'. Taipale et al. reported that antipsychotic
medication use was not associated with an increased risk of
hospitalisation due to cardiovascular disorders; in fact, they found
a significantly decreased risk of dying from cardiovascular illness
in people with schizophrenia who regularly used antipsychotics
(HR=0.62, 95% Cl 0.57-0.67)>'. Additionally, patients who used
antipsychotics less often discontinued antidiabetic medication
(HR=10.56, 95% Cl: 0.47-0.66) and antihypertensives (HR = 0.63,
95% Cl: 0.56-0.71)32.

Unnatural deaths, which comprises suicide, homicide, and
accidents, account for 20-25% of the total number of deaths in
patients with schizophrenia®®. In our study, we found that the
percentage of unnatural deaths stands at 20.30% of all death
cases with the majority of deaths due to suicides. Studies report
that antipsychotic use has a significant protective effect against
suicide-related mortality3*.

Disparities between people with schizophrenia and the general
population have been repeatedly reported in terms of lack of
medical care and screening procedures for cancer and cardiovas-
cular diseases®>3%, Various findings from the aforementioned
studies indicate that patients with psychiatric disorders are
receiving suboptimal care. To date, there is evidence that people
with schizophrenia may encounter stigma. One research study
reported that a large proportion of health service staff held
negative attitudes toward patients with mental illness, which may
hamper the provision of care®’.

Our study is subject to certain limitations. Firstly, it is important
to note that this is a single-centre study, which means it may not
represent the entire population of Lithuania. Our results should be
interpreted with caution, as the data was collected from just one
source. However, this source is the largest hospital database in
Lithuania, encompassing the most hospitalisations per year. There
is a significant possibility that our study may overestimate
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mortality rates, and the actual situation for all individuals with
schizophrenia could be more favourable. Nevertheless, it remains
the only and most comprehensive study with the longest follow-
up period ever conducted in Lithuania to date. Secondly, as the
number of autopsies are low and continuously decreasing (in
2022, 12.2% of all deceased in Lithuania underwent an autopsy
compared to 14.9% in 20183%) the accuracy of cause of death data
can be highly influenced by the quality of the medical records and
documentation. In some cases, the cause of death may not be
definitively established, because some diseases or conditions may
be closely related, complicating the assignment of a single cause
of death. This can result in variation in data accuracy. Thirdly, in
this study, we were unfortunately unable to investigate lifestyle
factors, which could improve the interpretation of the results.

CONCLUSIONS

Despite the increasing public health interventions and improve-
ments in the management of chronic diseases, it is well
recognised that patients with schizophrenia do not fully benefit
from the health strategies that have led to reduced mortality in
the general population. To close the mortality gap, smoking and
alcohol cessation interventions, cardiovascular and cancer screen-
ing and monitoring, early diagnosis, and interventions for
detected physical diseases should be regarded as imperative.
We believe that a larger number of studies on causative mortality
risk factors with schizophrenia are necessary to improve the
devastating mortality results.
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