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j Abstract Background Excess mortality among
people with schizophrenia due to natural and unnatural
causes, especially due to suicides, is a well-known fact. It
has been suggested that deinstitutionalization increases
suicide mortality but there are also contradictory re-
sults. We studied the changes in mortality and causes of

death among schizophrenia sufferers during and after
the years of deinstitutionalization process in Finland.
Method The sample, identified from the Finnish hos-
pital discharge register (FHDR), consisted of patients
aged 15–65 and hospitalized for the first time due to
schizophrenia. We focused on the 5-year follow-up
from inclusion years 1980–1998 (N = 23,959). Changes
in 5-year follow-up mortality during the study period
were explored for both genders and for different causes
of death separately using multivariate logistic regres-
sion analyses. Results During the study period 1,926
deaths occurred. Suicide was the major cause of death in
both genders. A significant reduction in overall 5-year
mortality was observed among persons hospitalized in
1995–1998 when compared to people hospitalized 1980–
1984. In males a significant reduction was seen in all
mortality (P = 0.025) due to suicides (P = 0.007) but
not in the case of natural deaths. In females no signifi-
cant changes in mortality were found. Conclusion Our
study confirms a reduction in suicide mortality of male
schizophrenia sufferers after the deinstitutionalization
process. However the overall mortality is still very high
and the attention needs to be focused on the general
well-being of schizophrenia patients.

j Key words schizophrenia – mortality – register
study – suicide – deinstitutionalization

Introduction

Excess mortality in schizophrenia has been constant
for the last decades according to numerous studies.
Continuing excess mortality is due to suicides, phys-
ical disorders and accidental deaths. Mortality is ele-
vated both in men and women [5, 22, 33, 53]. The
calculated risk rates vary across studies. In a recent
meta-analysis of 37 studies on schizophrenia mortal-
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ity [53] the risk of dying was 2.5 fold compared to the
general population. In Finland the risk has been
estimated to be threefold compared to that of general
population and the risk seems to be highest during
the first 5 years after onset. The risk seems to de-
crease among those with more than 10 years duration
of illness [20]. Nevertheless there are studies report-
ing that the mortality risk of long-stay psychiatric
patients is likewise high, possibly due to inadequate
somatic care and patientś limited ability to describe
their symptoms [52].

The risk of unnatural deaths is heightened during
the first years after discharge from hospital [55], suicide
being the most common cause of premature mortality.
According to a Finnish nationwide register study the
risk of suicide was ten-fold compared to that of general
population [20]. The results of a recent meta-analysis
[53] confirm the high suicide risk in schizophrenia and
are in line with the Finnish finding. The first year after
diagnosis of schizophrenia and the first days after
discharge have been associated with suicide in recent
studies [41, 50]. Rossau and Mortensen noted [50] that
being admitted to a general hospital for physical dis-
orders increased the risk of later suicide. Excess mor-
tality caused by suicides is a matter of great concern in
young age-groups, especially in men [4, 20, 43, 46].

Excess mortality in schizophrenia due to natural
causes like cerebrovascular, respiratory and alcohol
related diseases, metabolic disorders and malignancies
has been confirmed by several studies [5, 18, 22]. In the
case of cancer studies have shown mixed results [8, 17,
19, 30, 34]. Ischaemic diseases among psychiatric pa-
tients have been a matter of interest among researchers
for the past two decades due to rising death rates.
Mortality among general population has decreased but
the mortality rate trend due to ischaemic diseases has
been increasing among female psychiatric patients and
has remained unchanged in men [29]. Recent studies
have shown the prevalence of diabetes type 2 increas-
ing among schizophrenia patients over the course of
illness compared to that of the general population [9,
11, 61]. Koro et al. [27] have connected the risk of
diabetes with the use of olanzapine and Arranz et al. [3]
have shown an association between glucose metabo-
lism and antipsychotic medication. On the other hand
abnormal glucose metabolism seems to occur even
among first-episode patients [11, 51]. Among chronic
schizophrenia patients mortality due to natural causes
has been shown to be predicted by age, physical illness
and number of hospital days [58].

It has been suggested that atypical antipsychotic
drugs as well as conventional neuroleptics and anti-
psychotic polypharmacy contribute to an elevated
mortality risk [1, 23, 41, 47, 48, 57]. However, a recent
nationwide Finnish study points to an elevated suicide
risk in patients not taking antipsychotics when com-
pared patients taking antipsychotics [62]. Unhealthy
lifestyle factors like heavy smoking, inadequate physi-
cal activity and over-weight due to medication and

poor diet also cause comorbidity and premature deaths
[6, 7, 39]. A recent study on the health habits of
schizophrenia patients revealed that unemployment
combined with schizophrenia is associated with un-
healthy behaviour [49].

The deinstitutionalization process in Finland has
cut the number of psychiatric beds to one fourth of
the number available in the early 1970s [37]. In Fin-
land the development of outpatient care in connection
with deinstitutionalization was complicated by a se-
vere economic recession in the early 1990s. In spite of
this, the use of outpatient care and housing services
provided by entrepreneurs and non-governmental
organizations has increased [59]. There has been
concern about how outpatient care is able to respond
to the challenge of shortening hospital periods and
taking care of more seriously ill patients. A significant
notion is that the reduction of psychiatric beds has led
to an increase in daily neuroleptic medication among
those treated in out-patient clinics [57]. It has been
suggested that deinstitutionalization increases suicide
mortality [33, 42], but there are contradictory results,
too [20, 45], particularly regarding post-discharge
suicide mortality [44].

In Finland the process of deinstitutionalization has
gone relatively fast and begun later than in many
other western countries. A comprehensive evaluation
of the effect of deinstitutionalization has not so far
been conducted in Finland. The objective of this study
is to analyse the changes in 5-year mortality and the
causes of death among schizophrenia patients hospi-
talized for the first time with schizophrenia diagnosis
between 1980 and 1998 during and after the deinsti-
tutionalization process.

Materials and methods

j Materials

Our study is a part of a larger register data project on the treatment
situation of schizophrenia in Finland between the years 1980 and
2003. The study population, a total of 30,278 new hospitalized
schizophrenia patients, is based on the nation-wide Finnish hos-
pital discharge register (FHDR). The data consists of all those
hospitalized for the first time with a primary or secondary diag-
nosis of schizophrenia during the period 1980–2003. Patients aged
15 to 65 at index hospitalization were included in the study. Of the
total sample 53.5% were males.

j Methods

The FHDR provided the information on all hospital treatment
periods and information on diagnoses. The FHDR covers all mental
and general hospitals as well as wards of local health centres,
military wards, prison hospitals and private hospitals. The psy-
chiatric diagnostic classification used in Finland was ICD-8 [64]
until 1986, from 1987 to 1995 ICD-9 based on DSM-III-R [2] criteria
and from 1996 ICD-10 [65]. Of the schizophrenia diagnoses both
primary and secondary diagnoses were considered in our data:
ICD-8 and ICD-9 codes 295, ICD-10 codes F20 and F25. The Reg-
isters of the Social Insurance Institution (RSII) provided informa-
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tion concerning the dates of disability pensions granted due to
schizophrenia. Of the subjects 2,704 had already been granted a
disability pension because of schizophrenia before the first hospital
treatment for it.

The information on dates, places and causes of death were
obtained from the data of Statistics Finland. Causes of death were
classified into natural, i.e. deaths from diseases and medical con-
ditions (subdivided into malignancies, diseases of the circulatory
system and other somatic diseases) and unnatural, i.e. deaths from
external causes (subdivided into alcohol-related reasons, suicides
and other unnatural causes). Of the subjects 5,358 died before the
31 December 2003.

j Statistical methods

The study focused on mortality during 5-year follow-up. For the
analyses to be able to follow each subject for the whole of five years,
only data from inclusion years 1980–1998(n = 23,959) was used.
Inclusion year was classified into four categories: 1980–1984 (ref-
erence class in analyses), 1985–1989, 1990–1994 and 1995–1998.
Age at inclusion was categorized into 3 groups: 15–29 (reference
class in analyses), 30–44 and 45–65. The sociodemographic back-
grounds and 5-year mortality of the subjects are shown in Table 1.

To evaluate the association between mortality and inclusion
year and age at inclusion, multivariate logistic regression analyses
were performed. The multivariate analyses were carried out for
both genders and for different causes of death separately. P va-
lue < 0.05 was used to denote statistical significance. Data were
analysed with SPSS for Windows, version 13.00

Results

Within the 5-year follow-up 1,926 deaths occurred,
8% of the study sample (yearly mortality is presented
in Table 1). The proportion of deaths was signifi-

cantly (P < 0.001) higher in males (n = 1,292, 10.1%)
than in females (n = 634, 5.7%). Natural causes of
death accounted for 38.6% of the 5-year mortality. Of
all deaths detected, 42.0% (n = 809) were due to
suicides, 20.9% (n = 403) to diseases of the circula-
tory system, 13.7% (n = 263) to accidental deaths,
7.1% (n = 136) to metabolic causes, 6.7% (n = 129) to
malignancies, 3.9% (n = 75) to respiratory diseases
and 3.5% (n = 67) to alcohol-related reasons. Suicide
was the major cause of deaths in both males (44.5%)
and females (36.9%) and mortality due to diseases of
the circulatory system the second largest (males
19.1% and females 24.8%). 5-year mortality by each
inclusion year and causes of death can be seen in
Fig. 1.

There was a diminishing trend in mortality of
schizophrenia sufferers during the study years
(P = 0.062) and a significant reduction during the last
observation period: OR 1.00, 95% CI 0.88–1.13 for
inclusion years 1985–1989, OR 1.02, 95% CI 0.90–1.16
for inclusion years 1990–1994 and OR 0.85, 95% CI
0.73–0.97 for inclusion years 1995–1998. In the case of
natural causes the trend was parallel, but not signifi-
cant. Age was associated significantly (P < 0.001) with
all-cause mortality (OR 1.15, 95% CI 1.02–1.30 for age
group 30–44 and OR 2.70, 95% CI 2.41–3.02 for age
group 45–65) and natural-cause mortality (OR 3.03,
95% CI 2.16–4.25 for age group 30–44 and OR 22.39,
95% CI 16.55–30.30 for age group 45–65). In the case
of unnatural causes the trend was controversial (OR
0.97, 95% CI 0.85–1.11 for age group 30–44, OR 0.85,
95% CI 0.72–1.00 for age group 45–65).

Table 1 Sociodemographic background and 5-year mortality of the subjects with first hospitalization for schizophrenia

Inclusion year N Males (%) Age, years (%) Age 5-year mortality

Males Females

15–29 30–44 45–65 Mean SD N (%) N (%)

1980 1837 51.3 40.0 36.4 23.6 35.0 12.2 97 10.3 49 5.5
1981 1723 50.4 38.5 35.5 26.0 35.5 12.6 78 9.0 54 5.7
1982 1689 52.6 42.0 37.0 21.0 34.4 12.0 98 11.0 40 5.0
1983 1574 53.1 40.6 37.4 22.0 34.6 12.2 90 10.8 36 4.9
1984 1407 53.8 42.6 35.2 22.2 34.6 12.6 89 11.9 38 5.8
1980–1984 (cat) 8230 52.2 40.7 36.3 23.0 34.9 12.3 452 10.6 217 5.4
1985 1270 52.0 39.8 37.5 22.7 35.1 12.5 61 9.2 39 6.4
1986 1290 51.2 42.7 36.6 20.7 34.5 12.5 74 11.2 28 4.4
1987 1242 49.4 36.3 38.6 25.1 36.2 12.8 64 10.4 38 6.0
1988 1110 49.3 40.4 35.9 23.8 35.5 12.9 48 8.8 44 7.8
1989 1151 49.9 41.0 33.9 25.1 35.4 12.8 58 10.1 41 7.1
1985–1989 (cat) 6063 50.4 40.0 36.5 23.4 35.3 12.7 305 11.7 190 6.3
1990 1009 51.0 36.6 40.0 23.4 35.7 12.4 51 9.9 27 5.5
1991 1004 54.4 39.5 36.3 24.2 35.7 12.4 60 11.0 24 5.2
1992 1122 52.0 38.4 37.9 23.7 35.9 12.3 71 12.2 32 5.9
1993 1058 55.9 39.5 37.1 23.4 35.6 12.4 58 9.8 27 5.8
1994 1158 54.7 39.6 35.2 25.1 35.8 12.6 72 11.4 27 5.2
1990–1994 (cat) 5351 53.6 38.8 37.2 24.0 35.8 12.4 312 10.9 137 5.5
1995 1109 57.8 37.6 38.3 24.2 35.6 12.3 60 9.4 25 5.3
1996 1072 59.2 33.5 38.7 27.8 36.6 12.2 63 9.9 28 6.4
1997 1062 58.9 37.9 34.9 27.2 36.0 12.7 51 8.1 18 4.1
1998 1072 58.0 36.1 38.0 25.9 35.9 12.3 48 7.7 19 4.2
1995–1998 (cat) 4315 58.5 36.3 37.5 26.2 36.0 12.4 222 8.8 90 5.0
Total 23959 53.2 39.3 36.8 23.9 35.4 12.4 1292 10.1 634 5.7
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In males a significant reduction was found in all-
cause mortality (see Table 2) due to the last inclu-
sion year category (1995–1998). This reduction was
seen in unnatural causes of death, but not in natural
causes. In the case of suicides a significant reduction
was found in 1995–1998 and in the case of other
unnatural causes (i.e. accidents, homicide) an in-
crease was seen in 1990–1994. Age was associated
with all-cause mortality and with natural causes. In
more detailed analyses the same age association was
found in malignancies, diseases of the circulatory
system, other somatic causes, alcohol-related reasons
and other unnatural causes of death. In the case of
male suicides the age association was reversed; the
highest mortality risk was in the youngest age-group
(15–29).

In the observation of female deaths, the inclusion
year was not statistically significantly associated with
any cause of death studied. Age predicted all-cause

mortality and natural causes of death. In more de-
tailed analyses in the case of malignancies, diseases of
the circulatory system and other somatic causes an
age association was found.

Discussion

The main finding of our study was that the mortality
of Finnish schizophrenia patients did not increase
during a very rapid deinstitutionalization process,
when economic recession, reduction of psychiatric
beds and simultaneous lack of capacity to increase
out-patient care was the prevailing reality. Instead, in
males we found a reduction in mortality due to fewer
suicides. In the case of circulatory diseases in males
the mortality decreased in the two last study periods.
There was no reduction in female mortality during the
periods under observation.
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Fig. 1 Deaths by cause during 5-year follow-up according to inclusion year
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Earlier studies conducted in Denmark [33] and
Sweden [42] reported that reduction of psychiatric
beds led to an increase in mortality among schizo-
phrenia patients. However, two earlier Finnish studies
from the reduction era 1980–1996 [19, 58] concur
with our results showing diminishing mortality. An
explanation for the better situation in Finland may be
the number of psychiatric beds still remaining high in
the middle of the 1990’s; 1.3 beds per 1,000 inhabit-
ants [58]. In 2003 there were slightly less than 1.0 bed
per 1,000 inhabitants [37].

The period of the first 15 years in this study (1980–
1995) does not show changes in all-cause mortality of
schizophrenia patients either in males or in females.
The last era, meaning people hospitalized with
schizophrenia for the first time in 1995–1998, indi-
cated a significant reduction in all-cause mortality in
males mainly caused by suicides compared to the first
inclusion year category 1980–1984. The trend is sim-
ilar to what has previously been found concerning
suicides in Finnish population [40, 44]; the reduction
was 24% from 1990 to 2001. The most significant de-
crease was seen among those who had not recently
been hospitalized [44]. Among schizophrenia patients
the risk of suicide decreased during the first year after
discharge [44]. The treatment of depression in popu-
lation has been an ongoing source of concern in pri-
mary health care in Finland and the use of
antidepressive drugs has grown sevenfold during the
period 1990–2006 [15]. According to Korkeila et al.

Table 2 Deaths due to different causes during the 5-year follow-up

Men Women

OR 95 % CI p OR 95 % CI p

All deaths
Age (years) <0.001 <0.001
15–29(ref.) 1 1
30–44 1.22 1.06–1.41 0.006 1.19 0.94–1.50 0.147
45–65 3.20 2.63–3.49 <0.001 3.20 2.60–3.94 <0.001

Inclusion year 0.025 0.103
1980–84(ref.) 1 1
1985–89 0.94 0.80–1.10 0.426 1.15 0.94–1.41 0.174
1990–94 1.03 0.88–1.20 0.729 0.98 0.78–1.22 0.835
1995–98 0.79 0.67–0.94 0.007 0.84 0.65–1.08 0.165

Natural causes
Age (years) <0.001 <0.001
15–29(ref.) 1 1
30–44 3.68 2.41–5.61 <0.001 2.29 1.30–4.04 0.004
45–65 28.9 19.69–42.42 <0.001 18.56 11.33–30.43 <0.001

Inclusion year 0.415 0.145
1980–84(ref.) 1 1
1985–89 0.97 0.75–1.26 0.810 1.22 0.91–1.63 0.178
1990–94 0.87 0.66–1.14 0.318 0.98 0.71–1.35 0.892
1995–98 0.80 0.60–1.06 0.126 0.80 0.56–1.15 0.233

Unnatural causes
Age (years) 0.929 0.750
15–29(ref.) 1 1
30–44 1.03 0.88–1.20 0.749 1.03 0.79–1.34 0.840
45–65 1.03 0.85–1.26 0.756 0.92 0.69–1.23 0.582

Inclusion year 0.007 0.681
1980–84(ref.) 1 1
1985–89 0.91 0.75–1.10 0.304 1.07 0.81–1.42 0.637
1990–94 1.12 0.93–1.34 0.232 0.97 0.72–1.32 0.860
1995–98 0.76 0.62–0.94 0.013 0.85 0.60–1.22 0.379

Malignancies
Age (years) <0.001 <0.001
15–29(ref.) 1 1
30–44 3.65 1.18–11.33 0.025 3.21 0.67–15.47 0.146
45–65 41.34 15.03–113.67 <0.001 25.35 6.12–105.05 <0.001

Inclusion year 0.696 0.120
1980–84(ref.) 1 1
1985–89 1.19 0.64–2.21 0.585 1.74 0.82–3.70 0.149
1990–94 1.19 0.63–2.24 0.585 2.00 0.94–4.25 0.071
1995–98 1.45 0.79–2.66 0.230 0.77 0.27–2.18 0.616

Diseases of the circulatory system
Age (years) <0.001 <0.001
15–29(ref.) 1 1
30–44 5.21 2.77–9.78 <0.001 2.27 0.94–5.47 0.069
45–65 40.09 22.30–72.07 <0.001 24.23 11.31–51.92 <0.001

Inclusion year 0.081 0.169
1980–84(ref.) 1 1
1985–89 0.86 0.62–1.20 0.381 1.17 0.79–1.73 0.423
1990–94 0.68 0.47–0.98 0.037 0.70 0.44–1.13 0.143
1995–98 0.67 0.46–0.97 0.036 0.82 0.51–1.33 0.425

Other somatic causes
Age (years) <0.001 <0.001
15–29(ref.) 1 1
30–44 2.27 1.15–4.46 0.018 2.08 0.91–4.80 0.084
45–65 14.74 8.15–26.66 <0.001 11.91 5.73–24.73 <0.001

Inclusion year 0.477 0.725
1980–84(ref.) 1 1
1985–89 1.08 0.65–1.78 0.770 1.12 0.68–1.84 0.668
1990–94 1.18 0.72–1.93 0.518 1.07 0.63–1.81 0.804
1995–98 0.73 0.41–1.31 0.297 0.78 0.41–1.45 0.428

Alcohol related reasons
Age (years) <0.001 0.986
15–29(ref.) 1 1
30–44 4.60 2.20–9.59 <0.001 0.90 0.23–3.61 0.883
45–65 3.73 1.59–8.74 0.002 0.90 0.20–4.03 0.889

Table 2 continued

Men Women

OR 95 % CI p OR 95 % CI p

Inclusion year 0.557 0.558
1980–84(ref.) 1 1
1985–89 1.32 0.65–2.67 0.446 2.64 0.48–14.44 0.262
1990–94 0.94 0.43–2.07 0.874 1.59 0.22–11.33 0.641
1995–98 1.52 0.75–3.08 0.247 3.31 0.55–19.87 0.191

Suicides
Age (years) 0.022 0.259
15–29(ref.) 1 1
30–44 0.80 0.67–0.97 0.020 0.96 0.72–1.29 0.790
45–65 0.77 0.60–0.98 0.034 0.76 0.54–1.07 0.115

Inclusion year <0.001 0.479
1980–84(ref.) 1 1
1985–89 0.88 0.71–1.10 0.270 1.03 0.75–1.42 0.843
1990–94 1.00 0.81–1.24 0.997 0.92 0.65–1.30 0.629
1995–98 0.57 0.44–0.75 <0.001 0.74 0.49–1.13 0.168

Other unnatural causes
Age (years) 0.003 0.203
15–29(ref.) 1 1
30–44 1.53 1.11–2.12 0.010 1.41 0.76–2.60 0.276
45–65 1.84 1.26–2.69 0.002 1.77 0.95–3.30 0.074

Inclusion year 0.011 0.985
1980–84(ref.) 1 1
1985–89 0.87 0.57–1.34 0.531 1.08 0.58–2.01 0.817
1990–94 1.63 1.13–2.35 0.009 1.14 0.60–2.17 0.701
1995–98 1.28 0.87–1.92 0.213 1.05 0.51–2.18 0.890

ref. reference category
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[26] there is an association between the falling number
of suicides and growing use of antidepressive drugs in
population. It is possible that schizophrenia patients
suffering from depression may benefit from this trend.

In the present study the risk of committing suicide
diminished as subjects aged. The effect of gender was
as expected; males committed suicide more com-
monly than females. When comparing schizophrenia
patients to the general population Mortensen and Juel
[33] in their register-based study found that relative
suicide risk for females was higher than among males
under 60 but the absolute rate of suicides was higher
in males. Rossau and Mortensen [50] in their case-
control study among schizophrenics found that male
gender was related to increased suicide risk while
Nordentoft et al. [38] found that the suicide rate had
fallen in both sexes.

Diseases of the circulatory system play an impor-
tant role when discussing mortality in schizophrenia
irrespective of gender. In line with earlier studies [33,
41] we found high mortality from diseases of the
circulatory system, especially in the older age-groups.
Räsänen et al. [52] in a study on long-stay patients
(80.2% had schizophrenia) in Northern Finland also
found that diseases of the circulatory system caused
most excess deaths in both genders. Ösby et al. [42]
found the risk of death in males to increase 4.7 fold
and the risk of females 2.7 fold in case of cardiovas-
cular disease during the follow-up period. According
to another Swedish study [41] cardiovascular disease
was the major cause of death in females while suicide
was the main cause of excess mortality in males. Re-
cently Fors et al. [16] in a register- and interview-
based study reported no gender difference in causes
of mortality in general but that cardiovascular mor-
tality was significantly associated with schizophrenia
in males. During the time period 1980–2003 mortality
due to natural causes among Finnish working age
population diminished markedly among both men
and women. In our study no significant reduction was
found. It must be kept in mind, however, that it is
extremely difficult to compare the yearly statistics of
deaths from Statistics Finland to the results of the
present 5-year follow-up study. Our subjects were
chosen according to inclusion year and were followed
up for the whole of five years for the analyses.

It has been suggested that schizophrenia patients
receive inadequate somatic care and that they suffer
from lack of proper treatment [10, 21, 28]. Druss et al.
[14] studied the association between severe mental
disorders, quality of health care and mortality from
cardiovascular diseases among older patients with
schizophrenia. They concluded—like Young and
Foster [66]—that practices of cardiac procedures after
infarction differ for patients with or without mental
disorders. Munk-Jørgensen et al. [36] observed
(according to admissions to somatic departments)
that the diseases of schizophrenia patients remain
undiagnosed until the acute phase of physical illness.

Connolly and Kelly [9] have pointed out that schizo-
phrenia sufferers have difficulties in recognizing or
expressing the early symptoms of physical illness in
contrast to the results of self-report data [12]: the
seriously ill psychiatric patients utilized basic medical
services (excluding the specialist care in schizophre-
nia) equally as much as general population. Dixon
et al. [13] in their study based on inpatient interviews
questioned the argument of mental patients not being
capable of considering health questions.

It is obvious, even though mortality from diseases
of the circulatory system seems to have decreased in
Finland, that schizophrenia and other serious mental
illnesses challenge staff in primary care and psychi-
atric care to be more aware of the physical health and
ill-health of schizophrenia patients. Our result sug-
gests that the gap in mortality due to natural causes is
widening between schizophrenia patients and other
people. In other words, this group of patients has not
benefitted from better services and care. According to
a recent comprehensive review [53] this unfortunate
finding seems to occur in other countries, too, and is a
challenge for caregivers. A recent Finnish Health-
QUEST country report [63] has highlighted that
inequality and barriers to access to general healthcare
among people with mental disorders should be iden-
tified and removed in order to prevent excess mor-
tality. Muir-Cochrane [35] has concluded that nursing
care practices should be broadened to concern the
mental and the physical ill-health of schizophrenia
sufferers. In Finland we have in primary care nurses
specialized in depression or alcohol abuse—why not
in combinations of schizophrenia and any somatic
illness? We did not find any changes in mortality with
malignancies among patients suffering from schizo-
phrenia. However, Harris and Barraclough [19] in a
comprehensive review found a slight deficit of cancer
in males and a slight excess of mortality in females. In
a study by Cohen et al. [8] female gender was one of
the risk factors in cancer mortality.

In all, the mortality in the present study was 8%,
being higher compared to an earlier Finnish five-year
follow-up study [56]. Moreover, a third of deaths in
males occurred between the ages of 15 and 44 , the
proportion being slightly smaller for women. In a
previous 2-year follow-up study of first-contact
schizophrenia patients Salokangas and Stengård [55]
found that males had more negative beliefs about
their future life situation, a prediction which had
some influence on outcomes regarding their pre-
morbid development.

j Limitations and strengths of the study

The present study was based on register data; therefore
it was impossible to study the interaction of medication
and somatic diseases. On the other hand, the reliability
of the FHDR [25] has been proven in various studies to
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be high, especially regarding schizophrenia [32]. In
theory it is possible that subjects who were disability
pensioned before 1980 had their first treatment after
1980. Traditionally the treatment for schizophrenia in
Finland has started with hospitalization, with a small
proportion of patients being treated in out-patient care.
The data was supplemented by a sample of subjects
already on pension due to schizophrenia also aiming to
include in the sample those schizophrenia patients who
were treated solely in out-patient care. The proportion
of the pension group remained constant. The sample of
the present study was large and nationally representa-
tive and the observation period was exceptionally long
(almost 20 years).

Conclusions

The resources of health care and psychiatric health
care to cover the medical needs of schizophrenia pa-
tients have been questioned, especially in light of the
deinstitutionalization process [31, 36, 60]. On the
other hand, the proportion of psychiatric treatment in
primary healthcare wards has increased over the
period in question [24] and schizophrenia patients
(especially males) are commonly discharged into
rehabilitation homes [54], which may be a protective
factor in the course of their illness. This kind of
housing prevents, at least to some extent, unhealthy
lifestyle, especially alcohol and drug abuse and offers
support (also peer-support) in daily life.

The results of our study support the conclusion
that concerning outcomes of treatment of schizo-
phrenia, the Finnish psychiatric health-care system
operates at the same level as it used to before the
deinstitutionalization process. On the other hand,
there is much to do concerning the excess mortality
among schizophrenia sufferers. The somatic care of
schizophrenia patients needs to be highlighted both in
psychiatric inpatient and out-patient care and in
primary health care.
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References

1. Auquier P, Lancon C, Rouillon F, Lader M, Holmes C (2006)
Mortality in Schizophrenia. Pharmacoepidemiol Drug Saf
15:873–879

2. American Psychiatric Association (1987) DSM-III-R: diagnostic
and statistical manual of mental disorders. 3rd edn. APA,
Washington, DC

3. Arranz B, Rosel P, Ramı́rez N, Dueñas R, Fernández P, Sanchez
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