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Patients with schizophrenia have
an approximately 20% reduced
life expectancy compared with

the general population (1). They have
an increased risk of death from both

natural and unnatural causes (2,3).
Among natural causes of death, the
most common are cardiovascular and
respiratory diseases (3–5). Suicide is
the most common unnatural cause of

death (3), and it usually occurs near
the onset of schizophrenia (6–9). Ex-
cess mortality among schizophrenia
patients is explained by patients’ un-
healthy lifestyle (10) and by medica-
tion side effects that can result in dia-
betes (11), obesity (12–14), and car-
diac diseases (12,15–17). Further-
more, untreated or undiagnosed
physical illnesses among psychiatric
patients may be related to their pre-
mature mortality (18–20). Despite
the awareness of these issues, excess
mortality among schizophrenia pa-
tients has remained an ongoing chal-
lenge in health care.

Mortality indicators, particularly
the standardized mortality ratio
(SMR), are generally used for assess-
ing the outcome, effectiveness, and
quality of psychiatric and medical
care as well as preventive programs
(21,22). SMRs express mortality of
patients in relation to the general
population, which is usually the entire
general population of a country. Al-
though mortality inequities across ge-
ographic localities are recognized
(23,24), SMRs for psychiatric patients
are rarely adjusted for where they
live. In a British study, researchers re-
ported increased SMRs in northern
regions and decreased SMRs in
southern regions of Great Britain
(25). Two Finnish studies found re-
gional differences in mortality within
a national schizophrenia population,
but SMRs were not calculated
(26,27). Recognition of the effect of
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Objective: This study analyzed gender-specific mortality of patients with
a first episode of schizophrenic illness, particularly deaths from circula-
tory system diseases and suicide. Methods: This was a nationwide regis-
ter-based five-year follow-up study of all patients with onset of schizo-
phrenia between 1995 and 2001. Standardized mortality ratios (SMRs)
were calculated by matching patients’ data with the general Finnish
population on age, gender, and place of residence. Results: During the
five-year follow-up of 7,591 schizophrenia patients, 403 (5%) patients
died. They had 4.45-fold higher mortality than the general population,
and patients’ mortality was significantly elevated in all age groups. The
SMRs for all-cause mortality, circulatory system diseases, and suicides
were higher for females than males in almost all age groups. The largest
single unnatural cause of death was suicide. In natural causes of death,
the SMR for ill-defined and unknown causes of death was almost 25. To-
tal mortality, circulatory deaths, and suicides differed among the 20
hospital districts examined. Regional variations in SMRs were not asso-
ciated with population characteristics or psychiatric health care re-
sources of a hospital district. Conclusions: In this nationwide register-
based study, excess mortality among persons with schizophrenia was
clearly observed. Regional differences in mortality were evident, indi-
cating a need for further research to understand the mortality gap and
why it might vary regionally. (Psychiatric Services 61:272–279, 2010)



place of residence on mortality is es-
sential when evaluating the outcome
of treatment between regions. Ex-
tremely high or low SMRs by region
may be of help in identifying factors
that may explain the equality and
quality of mental health services.

Our register-based study consists of
a national sample of patients with
first-onset schizophrenia between the
years 1995 and 2001 in Finland. The
SMR was used as an outcome meas-
ure over a five-year follow-up period.
SMRs were calculated by gender, age
group, and different cause-of-death
categories and across 20 hospital dis-
tricts. Potential years of life lost
(PYLLs) were calculated with life ex-
pectancy ages as a reference. Special
focus was given to suicides and deaths
from circulatory diseases, because
these are known to be the most com-
mon cause-of-death categories in
schizophrenia populations.

Methods
Registers
Our study is part of a schizophrenia
subproject from the PERFormance,
Effectiveness, and Cost of Treat-
ment episodes (PERFECT) project,
which is a collaboration between the
National Institute for Health and
Welfare (THL), five university hos-
pital districts, and the Social Insur-
ance Institution (SII) of Finland
(info.stakes.fi/perfect/EN/index.htm).
Three data sources were used: the
national hospital discharge register
(FHDR) from THL, the national
causes-of-death register from Statis-
tics Finland, and registers of disabil-
ity pensions and reimbursed medi-
cines from the SII. Linkage of data
across registers was performed by
using a unique personal identifica-
tion number. The FHDR contains
data on all admissions since 1969 to
Finnish inpatient facilities and in-
cludes information on treatment,
such as dates for hospitalization and
diagnoses at discharge (28–30). The
national causes-of-death register
contains information from death cer-
tificates issued by physicians. The
registers from the SII include infor-
mation on all disability pensions
since 1962 and information on pa-
tients since 1964 with illnesses eligi-
ble for special medication reim-

bursement. The study protocol was
approved by the National Research
and Development Centre for Wel-
fare and Health Ethics Committee.

Participants
The study population includes pa-
tients whose first episode of schizo-
phrenic illness occurred between Jan-
uary 1, 1995, and December 31,
2001. Three different approaches
were used to identify the study partic-
ipants. First, data for all first-admis-
sion patients with schizophrenia
(ICD-9 code 295; ICD-10 codes F20
and F25) as a primary diagnosis were
extracted from the FHDR. The onset
of schizophrenia was defined as the
first admission for schizophrenia
(N=3,616). Second, we searched the
register for schizophrenia patients
with disability pensions, reasoning
that some persons with a disability
pension from schizophrenia had not
been hospitalized because of schizo-
phrenia or psychosis before the pen-
sion was granted. If these persons re-
ceived disability benefits during the
study period, they were included in
the data (N=622). Third, the data in-
cluded patients who were admitted to
a psychiatric hospital because of psy-
chosis (ICD-9 codes 297–299; ICD-
10 codes F22–F24 and F28–F29) and
who later received a diagnosis of
schizophrenia as indicated in the
FHDR or a disability pension for
schizophrenia, according to the SII
(N=3,353). The onset of schizophre-
nia in this case was defined as the first
admission date for psychosis. For
each eligible patient the follow-up
time was five years after the onset of
schizophrenia.

Causes of death
The causes-of-death register contains
diagnoses according to the ICD-9 (up
to 1995) and ICD-10 (from 1996 on)
criteria. All deaths are diagnosed by
physicians, and a forensic medical ex-
amination is called for if the cause of
death is uncertain. The Finnish death
certification practices have been
shown to be reliable for research pur-
poses (31). In our study, the classifica-
tion of causes of death was that used
by Statistics Finland (www.tilas
tokeskus.fi/til/ksyyt/index_en.html).

In our study, the causes of death

were also categorized into natural and
unnatural deaths. Unnatural deaths
include the codes for suicide (ICD-9
codes E950–E959B and E959X;
ICD-10 codes X60–X84 and Y870),
accident (ICD-9 codes E800–E929
and E970–E990; ICD-10 codes V01–
X59, Y10–Y86, Y872, and Y88–Y89),
and homicide (ICD-9 codes E960–
969; ICD-10 codes 85–Y09 and Y871).
All other codes were defined as natu-
ral causes of death.

Hospital districts
In Finland, psychiatric specialist-level
care is provided by 21 hospital dis-
tricts. The Finnish Act on Specialized
Medical Care requires that every mu-
nicipality must belong to one hospital
district. The Mental Health Act and
Mental Health Decree provide the
main guidelines for mental health
work (www.finlex.fi/en/). Each munic-
ipality must guarantee that persons
domiciled in the municipality receive
the necessary specialized medical
care. Mental health services are pri-
marily organized as noninstitutional
care, but there is great variation be-
tween municipalities. In our study,
hospital district indicates the place of
residence of study participants. One
hospital district—the Province of
Åland—was excluded from this study
because its residents could have had
hospital admissions abroad.

Statistical analyses
SMRs were calculated with age, gen-
der, place of residence (that is, hospi-
tal district), and year of death
matched to the general Finnish pop-
ulation as the reference. In addition,
a summary measure of premature
mortality, PYLL, was calculated,
which is the potential number of
years of life lost when a person dies
prematurely from any cause. The data
are presented as a standardized rate
per 100,000 population, with life ex-
pectancy ages as a reference for both
males and females (Statistics Fin-
land). The denominator is the respec-
tive age- and sex-matched population
at risk of premature death. At the
hospital district level, Pearson corre-
lation was used to examine the associ-
ation of SMRs with general morbidity
indices (raportit.kela.fi/ibi_apps/WF
Servlet?IBIF_ex=WIT079AL), with

PSYCHIATRIC SERVICES � ps.psychiatryonline.org � March 2010   Vol. 61   No. 3 227733



population per psychiatric hospital
beds and realized working years of
the physicians (meaning the number
of years spent working in psychiatric
specialized care; data provided by the
Association of Finnish Local and Re-
gional authorities), as well as with de-
gree of urbanization and socioeco-
nomic status, as indicated by unem-
ployment rate, income tax, and social
assistance per citizen (Statistics Fin-
land). Numbers of outpatient visits in
specialized care and in the municipal
mental health sector were obtained
from the SOTKAnet indicator bank
by THL (uusi.sotkanet.fi/portal/page/
portal/etusivu). Statistical analyses

were performed with SAS 9.1 and
SPSS 15.0 for Windows packages.

Results
The mean±SD age of the total sample
of 7,591 patients was 33.5±12.6;
mean age was 31.94±11.82 for males
and 35.77±13.23 for females (range
seven to 65 years). Males (N=4,403)
constituted 58% of the sample. A to-
tal of 403 (5%) patients who had ex-
perienced a first episode of schizo-
phrenia died during the five-year fol-
low-up: 286 (6%) males and 117 (4%)
females. Of all deaths, 191 (47%)
were natural deaths: 131 (46%) for
males and 60 (51%) for females.

SMRs by causes of 
death and gender
Patients who had experienced a first
episode of schizophrenia had a signif-
icantly increased all-cause mortality
and mortality from natural and unnat-
ural causes compared with the gener-
al population (Table 1). The most
common natural cause of death was
circulatory diseases (85 of 191 pa-
tients, 44%), distributed as follows: is-
chemic heart disease (ICD-10 codes
I20–I25), 43 patients (51%); other
forms of heart disease (codes
I30–I52), 20 patients (24%); cere-
brovascular diseases (codes I60–I69),
11 patients (13%); pulmonary heart
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Cause of death, as specified in ICD-9 and ICD-10, of 403 patients with schizophrenia, by gendera

Males (N=286) Females (N=117) Total (N=403)

95% 95% 95% 
Cause of death Obs Exp SMRb CI PYLL Obs Exp SMRb CI PYLL Obs Exp SMRb CI PYLL

Total deaths 286 63.61 4.50 3.99– 79.31 117 27.06 4.32 3.58– 31.10 403 90.68 4.45 4.02– 52.54
5.05 5.19 4.90

Natural deaths 131 43.17 3.04 2.54– 25.65 60 22.77 2.64 2.01– 12.25 191 65.94 2.90 2.50– 16.72
3.60 3.39 3.34

Neoplasms 18 10.91 1.65 .98– 3.02 8 10.71 .75 .32– 2.33 26 21.62 1.20 .79– 1.79
2.61 1.47 1.76

Endocrine, nutritional, 6 .99 6.09 2.22– 1.53 — — — — — 6 1.52 3.94 1.44– .77
and metabolic diseases 13.25 8.58

Nervous system 3 1.38 2.18 .44– 1.98 5 1.06 4.73 1.53– 2.19 8 2.44 3.28 1.41– 1.06
6.35 11.04 6.47

Circulatory 57 16.22 3.51 2.66– 8.21 28 5.47 5.12 3.40– 6.33 85 21.69 3.92 3.13– 6.54
4.55 7.40 4.85

Respiratory 7 2.07 3.38 1.36– 2.44 3 .96 3.14 .63– 2.39 10 3.02 3.31 1.58– 1.21
6.97 9.18 6.08

Digestive 2 1.02 1.97 .22– 2.53 1 .58 1.72 .02– .00 3 1.60 1.88 .38– 1.29
7.10 9.54 5.48

Congenital malformations 1 .43 2.32 .03– 1.71 — — — — — 1 .72 1.39 .02– .87 
and chromosomal 12.88 7.76
abnormalities

Other diseases, symp- 3 .73 4.09 .82– 4.07 2 .51 3.95 .44– 1.78 5 1.24 4.03 1.30– 2.03
toms, and signs, not else- 11.96 14.26 9.41
where classified

Ill-defined and unknown 12 .53 22.85 11.79– 5.38 7 .24 28.94 11.60– 5.56 19 .77 24.77 14.91– 4.27
causes of death 39.92 59.64 38.69

Alcohol-related diseases 22 8.10 2.22 1.70– 8.82 6 1.99 3.02 1.01– 5.19 28 10.09 2.77 1.84– 5.59
4.11 6.56 4.01

Unnatural deaths 155 20.44 7.58 6.44– 56.28 57 4.29 13.29 10.07– 21.74 212 24.73 8.57 7.46– 33.95
8.88 17.22 9.81

Accidents and violence 34 9.33 3.64 2.52– 11.23 10 1.92 5.22 2.50– 6.68 44 11.25 3.91 2.84– 7.38
5.09 9.60 5.25

Suicides 112 9.34 11.99 9.87– 43.23 46 1.97 23.39 17.12– 18.15 158 11.32 13.97 11.88– 30.87
14.43 31.19 16.33

Assaults and sequelae 6 1.06 5.64 2.06– 4.12 — — — — — 6 1.35 4.44 1.62– 2.09
of assaults 12.27 9.66

Events of undetermined 3 .69 4.33 .87– 7.56 1 .12 8.59 .11– 4.85 4 .81 4.94 1.33– 3.35
intent and sequelae 12.64 47.78 12.65

a Obs, observed number of deaths; Exp, expected number of deaths; SMR, standardized mortality ratio; PYLL, potential years of life lost per 100,000
population

b Calculated with the age-, gender-, place-of-residence– (specifically, hospital district), and year-of-death–matched general population of Finland



diseases and diseases of pulmonary
circulation (codes I26–I28), five pa-
tients (6%); diseases of veins, lym-
phatic vessels, and lymph nodes
(codes I80–I89), four patients (5%);
and hypertensive heart diseases
(codes I10–I15), two patients (2%).
The highest SMR (24.8) for natural
cause of death was found with ill-de-
fined and unknown causes.

Of all unnatural causes of death,
suicide was the most common (158 of
212 patients, 75%), and it had the
highest SMR (14.0). Similarly, both
for males and females the most com-
mon natural cause of death was circu-
latory diseases (57 males, 44%; 28 fe-
males, 47%), and the highest SMR
(males, 22.85; females, 28.94) was
found with ill-defined and unknown
causes of death. Furthermore, suicide
was the most common category for
both males and females (112 males,
72%; 46 females, 81%) and it had the
highest SMR (males, 12.0; females,
23.4) among the unnatural causes of
death. The total PYLL was 79.31 for
males, 31.10 for females, and 52.54
for the total group, and the highest
PYLL per 100,000 population was
found for suicides, at 30.87.

Mortality by age 
group and gender
Figure 1 presents the age-specific
SMRs for all causes, circulatory dis-
eases, and suicides in the total data
set and by gender. All-cause mortality
was significantly increased compared
with the general population over the
five-year follow-up period in all age
groups for the total data and for
males. All-cause SMRs were signifi-
cantly higher for females, except
those aged 15–19, 35–39, and 65–69.
The highest SMRs were found in age
group 25–29 for the total group and
among male patients, and in age
group 20–24 among females. In the
total group and for males and females
as separate groups, SMRs decreased
with increasing age.

Mortality for suicides over the five-
year follow-up period was significant-
ly increased compared with the gen-
eral population in all age groups in
the total data set and for both gen-
ders, except males aged 55–59 and
65–69 and females aged 15–19. The
highest SMRs were found in age

groups 15–19 and 65–69 in the total
data set. The SMR among males was
highest at ages 15–19, and the SMR
among females was highest in age
group 65–69.

In the total data set, mortality for
circulatory diseases was significantly
increased compared with the general
population in all age groups over the
five-year follow-up period, with the
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Age-specific five-year standardized mortality ratios (SMRs) of 7,591 patients
with schizophrenia, by gender

0

3

6

9

12

15

0

10

20

30

40

50

0

5

10

15

20

25

20–
24

25–
29

30–
34

35–
39

40–
44

45–
49

50–
54

55–
59

60–
64

65–
69

15–
19

20–
24

25–
29

30–
34

35–
39

40–
44

45–
49

50–
54

55–
59

60–
64

65–
69

15–
19

20–
24

25–
29

30–
34

35–
39

40–
44

45–
49

50–
54

55–
59

60–
64

65–
69

Age group

Circulatory disease

Suicide

All causes

S
M

R
S

M
R

S
M

R

Males
Females
Total



exception of age groups 35–39 and 65–
69 years, and the highest SMR was
seen among 20- to 24-year-olds.
Among males, SMRs increased be-
tween ages 20 and 29 and between ages
45 and 54 and were highest among 25-
to 29-year-olds. Among females, SMRs
were highest between ages 20 and 39
and between ages 50 and 64, being
highest at ages 20–24 years.

SMRs by hospital district
All-cause mortality of schizophrenia
patients was significantly increased
compared with the general popula-
tion in 18 of 20 (90%) hospital dis-
tricts. [Maps showing SMRs by re-
gion are available as an online supple-
ment to this article at ps.psychiatry
online.org.] Statistically nonsignifi-
cant SMRs were observed in north-
ern Finland and northwestern Fin-
land. In all other hospital districts
SMRs varied from 2.9 to 7.2 (SMR=
4.45 for the whole country). The
highest SMR for schizophrenia pa-
tients was observed in southwestern
Finland.

The suicide mortality of schizo-
phrenia patients was significantly in-
creased in 16 of 20 (80%) hospital dis-
tricts. In two hospital districts there
were no suicides. Nonsignificant
SMRs for suicide were seen in north-
ern Finland and in one region in
southeastern Finland. In all other

hospital districts SMRs for suicide
varied from 7.8 to 22.9 (SMR=14.0
for the whole country). The highest
SMRs were observed in western Fin-
land, southwestern Finland, and east-
ern Finland.

Increased SMRs for schizophrenia
patients with circulatory diseases
were observed in ten out of 20 (50%)
hospital districts. One hospital dis-
trict did not have any cardiac deaths.
Nonsignificant SMRs were observed
in southern and western regions of
Finland. SMRs for hospital districts
varied from 1.3 to 8.8 (SMR=3.9 for
the whole country). The highest
SMRs were observed in southeast-
ern Finland and areas in southwest-
ern Finland. The SMRs for circula-
tory system diseases were not corre-
lated with the morbidity index for
coronary artery diseases in the gen-
eral population.

Analyses at the hospital district lev-
el showed that various SMRs were
correlated with indicators for morbid-
ity, psychiatric services, socioeconom-
ic status, and degree of urbanization
(Table 2). The only statistically signif-
icant correlation was found between
the overall SMRs and psychiatrists’
realized working years. When all in-
dicators were entered simultaneously
in a multivariate regression model,
none of them explained the variation
in the all-cause SMRs and the SMRs

for suicide. SMRs for circulatory sys-
tem diseases were, however, predict-
ed by unemployment rate in the hos-
pital district (β=1.36, t=2.29, df=19,
p=.043).

Discussion
In our five-year follow-up study, ex-
cess mortality was clearly observed
for patients admitted for the first time
with schizophrenia. All-cause mortal-
ity SMRs decreased with older age,
approaching the mortality of the gen-
eral population. The most common
unnatural cause of death was suicide,
whereas ill-defined and unknown
causes were most common among
natural causes of death. Variation in
mortality between hospital districts
was evident.

The mortality for natural causes
was almost threefold higher than that
of the general population, which is
higher than in earlier studies (3–5).
The result may indicate a rising trend
in the mortality gap between patients
with schizophrenia and the general
population, a finding that was also in-
dicated in the meta-analysis conduct-
ed by Saha and colleagues (3).
Methodological differences compli-
cate comparison of our findings with
findings from previous studies. In
earlier studies, the onset of schizo-
phrenia was defined as starting from
first hospitalization for schizophrenia
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Pearson correlation between standardized mortality ratios and other measuresa

Standardized mortality ratio

Circulatory
Overall Suicide system diseases

Measure r p r p r p

Morbidity index –.100 .675 –.101 .672 –.098 .680
Psychiatric service

Population per psychiatric hospital bed .177 .455 .173 .466 .365 .113
Population per 1 realized working year of

a psychiatrist in specialized careb –.468 .038 –.121 .611 –.213 .368
Outpatient visits in specialized care and in

the municipal mental health sector .229 .332 .165 .488 .137 .566
Degree of urbanization .082 .731 .183 .440 .124 .601
Socioeconomic status

Unemployment rate –.262 .264 –.154 .516 .046 .847
Annual income tax per citizen .196 .407 .190 .422 .168 .478
Annual social assistance per citizen –.025 .917 .209 .376 –.310 .987

a All correlations (two-tailed significance) were calculated at the level of hospital district data (N=20 districts).
b “Realized working year” means year spent working in psychiatric specialized care.



(22,32–34). Furthermore, previous
studies used a mixed population of
patients who had experienced only
their first episode of illness and those
whose illness was chronic (2,21,35) or
included only patients with chronic
schizophrenia (36,37). Our study’s
first-onset patients were younger
than the other cohort, which would
by itself increase the SMRs. The ex-
cess mortality in schizophrenia is
worse in the beginning of the disease.

In our data, the most common
cause of death was circulatory dis-
eases, the mortality being fourfold
higher than that of the general popu-
lation, which is higher than in previ-
ous studies (3,4,34,38). Patients with
schizophrenia have many lifestyle risk
factors for cardiovascular diseases
(39). Medication side effects could
cause metabolic disorders (14,40,41)
and sudden cardiac death (15,42).
Metabolic disorders are often un-
treated among patients with schizo-
phrenia (43), and the quality of treat-
ment of cardiovascular diseases
among them may be poorer than in
the general population (18,20). About
one-third of the patients have depres-
sive symptoms (44) and most have
cognitive deficits (45), both of which
decrease their level of function and
may decrease their motivation and ca-
pacity to take care of themselves.

An interesting finding was that the
mortality for ill-defined and unknown
causes was almost 25-fold higher than
that of the general population, com-
pared with 14-fold higher in an earli-
er study (46). In Finland, only 1%–
2% of causes of death remain un-
known (47). A Swedish population-
based study reported an increased
proportion of patients with schizo-
phrenia whose bodies were not dis-
covered until many days after death
(48). This indicates a high level of so-
cial isolation and unavailability of ad-
equate mental health care. It is also
possible that some of these deaths are
misclassified as suicides.

The SMRs for unnatural causes
was nearly ninefold, which is in
agreement with previous research
(3), although fourfold SMRs have
also been reported (4,5). In our study
the SMR for suicides was as high as
14-fold compared with that of the
general population. Suicide mortality

is known to increase in younger age
groups among persons with schizo-
phrenia (22). Our high SMRs for un-
natural causes and suicides may also
be due to the sampling of patients
with first-onset schizophrenia. The
highest risk for suicide among first-
onset schizophrenia patients is
known to occur within one year after
admission (8,22,32,49). The highest
PYLLs were found with suicides, be-
cause of the predominance of young
schizophrenia patients in this death
category (50).

In our data set, the SMRs for all
causes, suicides, and circulatory dis-
eases tended to be higher compared
with the general population among
females than males in almost all age
groups. In a Swedish study, SMRs for
natural causes for women in all age
groups were also higher compared
with those for men (22). Further-
more, higher SMRs for women by age
group were found in a study by
Mortensen and Juel (32). In their
study, however, there were no cardio-
vascular deaths among women under
the age of 50, whereas in our study
SMRs for circulatory diseases were
especially high among 20- to 44-year-
old women. Conversely, compared
with a control group from the general
population, men with schizophrenia
have been shown to have a higher risk
of coronary heart diseases than
women (34,51). Our findings may in-
dicate that the health gap between
schizophrenia patients and the gener-
al population is wider among women
than men. Female schizophrenia pa-
tients may not have benefited from
the improvements in health outcomes
that have been available for the gen-
eral population.

The mean age of 34 years for a sam-
ple of patients with first-onset schizo-
phrenia is quite high. Our study sam-
ple differed from previous studies of
patients with first-onset schizo-
phrenic illness because it included
not only patients with their first hos-
pital admission for schizophrenia but
also those with schizophrenia who
were receiving disability benefits. All
patients with disability benefits had
been granted early retirement be-
cause of schizophrenia before their
first hospital admission for the illness.
In our study the onset age among pa-

tients with disability benefits was
higher (40.9±10.58) than the age of
first-admission patients (32.9±12.53),
which explains why age of onset was
higher in our study than is reported in
earlier studies (52–54). On the other
hand, the age of onset in our study
sample agrees with the previous find-
ing that the time lag between the oc-
currence of the first sign of a schizo-
phrenia and first hospital admission
with a schizophrenia diagnosis aver-
ages 6.3 years (55).

This study showed variations in
SMRs between hospital districts in
Finland. Lack of association be-
tween SMRs and morbidity indices,
however, indicated that the general
health status of the population in a
hospital district does not explain the
mortality. No psychiatric service, so-
cioeconomic indicator, or degree of
urbanization was related to all-cause
SMR or to suicide SMR. Unemploy-
ment rate in the hospital district was,
however, associated with an in-
creased SMR for circulatory system
diseases, which is in line with previ-
ous studies (56–58). In general, our
findings suggest that regional varia-
tions in SMRs are not associated
with population characteristics or
psychiatric health care resources of a
hospital district but rather with the
content and quality of psychiatric
treatment. In Finland, hospital dis-
tricts have to organize medical care
for those living within the district,
and all citizens have the same legal
right to receive the medical care that
is necessary. Patients should thus get
equally good service and treatment
in every hospital district in Finland.
In reality, municipalities’ and entire
hospital districts’ outpatient services,
resources, and treatment vary be-
tween regions, which may at least
partly explain the regional variations
in SMRs in our study.

Strengths of the study
This study has several strengths.
First, Finnish national registers have
been shown to be valid tools for sci-
entific research (29,30,59). The na-
tional registers cover the whole coun-
try, and a unique identification num-
ber assigned to every Finnish citizen
ensures the full coverage and quality
of data linkages. It is thus possible to
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produce useful information on health
system performance. Second, SMRs
were calculated with the age-, gen-
der-, and region-matched general
Finnish population as a reference.
Our study provided regionally adjust-
ed SMRs, which is a novel approach
and may have produced more accu-
rate estimates of SMRs than those re-
ported in previous studies. Third, our
sampling technique is a strength of
this study. Our definition of onset jus-
tifies assuming that patients with
schizophrenia were in the same stage
of disease when the follow-up period
began. Fourth, first-episode cohort
studies provide the most accurate es-
timate of the excess mortality of
schizophrenia because other cohorts
include participants who have already
survived the period of greatest excess
mortality (4).

Limitations of the study
A limitation of this study is that
Finnish health and social welfare
registers were originally collected
for administrative purposes (60).
Register-based data do not include
details about treatment, life events
before death, patients’ lifestyle, and
how their outpatient treatment was
arranged. Another limitation is that
comparison between hospital dis-
tricts is difficult because districts
contain several psychiatric hospitals
and municipalities with different
types and amounts of health care re-
sources. Also, our findings have
some risk of type I error because of
the many statistical tests performed
and risk of type II error because of
the small samples in some sub-
groups. Finally, the number of first-
onset schizophrenia patients without
any lifetime history of hospitalization
or disability pension remains un-
known, because national registers do
not cover treatment in outpatient
settings. Consequently, there might
be some patients who had outpatient
contacts before inpatient treatment
who were not accounted for.

Conclusions
In general, excess mortality in first-
onset schizophrenia was observed in
the first five years of illness in all age
groups, especially in the case of sui-
cides and cardiovascular deaths.

These findings were established after
taking into account the general health
status of persons living in the same re-
gion as the patients. In clinical work
attention should be paid to suicide
risk and the somatic, especially car-
diovascular, status of schizophrenia
patients. Regional differences in mor-
tality seem to exist, but further re-
search on causal factors and pathways
in early deaths is needed.
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