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atients with a mental disorder are subject to prema-
ture death from all causes compared to the general
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Context: Persons suffering from severe
mental disorder have an excess mortality com-
pared to persons with no mental disorder. How-
ever, the magnitude of the excess mortality differs
from one mental disorder to another, and the im-
pact on mortality if a first-degree family member
suffers from a mental disorder has never been
examined in a population-based study.

Objective: Our objective was to examine
and compare mortality rates after admission with
schizophrenia, schizoaffective disorder, unipolar
depressive disorder, or bipolar affective disorder
and to examine the impact of family history of
psychiatric admission on mortality.

Method: We established a register-based
cohort study of 5.5 million persons born in
Denmark who were alive on or born after January
1, 1973 and alive on their 15th birthday. Mortality
rate ratios were estimated by survival analysis,
using Poisson regression.

Results: Unipolar depressive disorder, bipolar
affective disorder, and schizoaffective disorder
were associated with the same pattern of excess
mortality. Schizophrenia had a lower mortality
from unnatural causes of death and a higher mor-
tality from natural causes compared to the 3 other
disorders. Family history of psychiatric admission
was associated with excess mortality.

Conclusion: Patients suffering from the 4 dis-
orders all had an excess mortality, but the pattern
of excess mortality was not the same. There was
an excess mortality associated with mental disor-
der in a first-degree family member, but this only
explained a small part of the general excess mor-
tality associated with the 4 mental disorders
examined.
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P
population.1–3 Studies have reported mortality ratios for
different categories of mental disorder, but to our knowl-
edge a direct comparison of major psychiatric disorders
based on current psychiatric classification, with respect to
mortality, has never been made in a large population-
based cohort. Admission with schizophrenia-like and af-
fective disorders has a strong association with psychiatric
admission of a family member.4 Possibly, this association,
which is most likely the mixture of genetic and environ-
mental causes, could explain the excess mortality in per-
sons admitted with a mental disorder. Our aim was to ex-
amine and compare mortality rates after admission with
unipolar depressive disorder (from now on, unipolar dis-
order), bipolar affective disorder (from now on, bipolar
disorder), schizoaffective disorder, and schizophrenia and
to examine whether the impact of family history of psy-
chiatric admission on mortality might explain some of the
expected excess mortality.

METHOD

We used 3 Danish registers: the Danish Psychiatric
Central Register,5 the Civil Registration System,6 and the
Cause of Death register.7 The unique personal identifica-
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tion number, CPR, a Danish acronym, is used in all na-
tional registers, which ensures accurate linkage of infor-
mation between registers. The Danish Psychiatric Central
Register contains computerized data on all admissions to
Danish psychiatric inpatient facilities since April 1, 1969,
and is complete from April 1, 1970. The diagnostic system
used until December 31, 1993, was ICD-8.8 From January
1, 1994, the ICD-109 classification was used. There are no
private psychiatric inpatient facilities in Denmark, ensur-
ing that all psychiatric admissions are represented in the
register. In the Civil Registration System, basic informa-
tion on birthday, childbirth, day of death, etc., is available.
Links to parents of persons born in the 1950s and forward
in time are also available. The Cause of Death register
is computerized from 1943 (from 1970 by the National
Board of Health); the data used in this study are updated
to December 31, 2000. The authorities handling the up-
date of the register have updated the Cause of Death Reg-
ister to 2000, and no newer results are available for the
time being. In the follow-up period, the register contains
causes of death according to the ICD-8 (up to 1994) and
ICD-10 (from 1994 to 2000) classification. We used the
underlying cause of death when examining cause-specific
mortality.

Study Population
Using data from the Civil Registration System, we

established 2 population-based cohorts. The first cohort
comprised all persons born in Denmark who were alive
on or born after January 1, 1973, and alive at their 15th
birthday, in total 5,558,959 persons. We used this cohort
to examine mortality rates after psychiatric admission in
all deaths combined, natural/unnatural death, and cause-
specific death. In this cohort, we had, however, only the
opportunity to find the mothers and fathers, and hence
siblings, of cohort members born in 1952 or later. We
therefore made a subcohort comprising only persons born
after 1952. This subcohort comprised all individuals born
in Denmark from January 1, 1952, to January 1, 1986,
who had a known mother in the register and were alive at
their 15th birthday, a total of 2,152,357 persons. Of all
persons in this cohort, 97.3% (2,093,442) had a registered
link to a father. Siblings were identified through the link
to the mother. Cohort members born in 1952 or later were
at most 48 years old at the end of follow-up. We used this
cohort to examine the impact of psychiatric admission in
family members.

In both cohorts, follow-up started at the cohort mem-
bers’ 15th birthday or on January 1, 1973, whichever
came later, and ended on the date of death, the date of
emigration, or on January 1, 2001, whichever came first.
We excluded persons admitted during the period from
April 1, 1969, to December 31, 1972, thereby minimizing
the risk of having a mixture of incident and prevalent
cases at the start of follow-up.

Assessment of Cause of Death and Psychiatric Illness
Cause specific mortality was divided into 9 categories.

All unnatural causes comprised suicide (ICD-10: X60–
X84, Y87.0; ICD-8: 950–959), homicide (ICD-10: X85–
Y09, Y87.l; ICD-8: 960–978), and accidents (ICD-10:
V01–X59, Y10–Y86, Y87.2, Y88–Y89; ICD-8: 810–823,
800–807, 825–949). All natural causes comprised old
age and apoplexy (ICD-10: F03.9, I60–I72, R54; ICD-8:
430–438, 794, 290–315, 440–448), malignant neoplasms
(ICD-10: C00–D09; ICD-8: 140–209), cardiovascular dis-
eases (ICD-10: I00–I25, I27, I30–I52; ICD-8: 390–429),
respiratory diseases (ICD-10: J00–J99; ICD-8: 460–519),
endocrine and metabolic conditions (ICD-10: E00–E07,
E10–E90; ICD-8: 240–246, 250–279), and a group com-
prising the rest of the causes.

Cohort members and their parents and siblings were re-
corded by their diagnosis at discharge. They were catego-
rized as suffering from the following disorders: schizoaf-
fective disorder (ICD-8: 295.79 or 296.8; ICD-10: F25),
schizophrenia (ICD-8: 295 [excluding 295.79]; ICD-10:
F20), bipolar disorder (ICD-8: 296.19 or 296.39; ICD-10:
F30 or F31), or unipolar disorder (ICD-8: 296.09, 296.29,
296.99, 298.09, 300.49, or 300.19; ICD-10: F32 or F33).
Both main and auxiliary diagnoses were used. If cohortees
were admitted with a psychiatric diagnosis, they were cat-
egorized as suffering from “any” psychiatric disorder. We
allowed an overlap between the diagnostic groups, e.g., a
person admitted with both bipolar disorder and schizo-
phrenia was placed in both diagnostic groups. Separate
analyses were then conducted on the 5 outcomes (any ad-
mission, unipolar disorder, bipolar disorder, schizoaffec-
tive disorder, and schizophrenia), ensuring that all statisti-
cal prerequisites for using survival analysis were met.

Statistical Analyses
Data were analyzed using the log-linear Poisson re-

gression, with the logarithm to the person years as an off-
set variable,10,11 in the SAS GENMOD version 8.2 (SAS
Institute Inc., Cary, N.C.) procedures. All relative risks
were adjusted for calendar period, age, and gender. Age,
calendar year, and mother/father/sibling’s history of diag-
nosis of mental disorder were treated as time-dependent
variables, whereas the rest were treated as variables inde-
pendent of time. p Values were based on likelihood ratio
tests, and 95% confidence intervals were calculated by
Wald’s test.

RESULTS

Numbers and Overlap
In the cohort comprising 5,558,959 persons, a total

of 1,480,608 persons died during the follow-up period. A
total of 261,887 persons had been admitted to a psychiat-
ric hospital for the first time, and of these, 105,841 died.
The numbers for unipolar disorders were 72,165 first ad-
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missions, of which 29,716 had died; for bipolar disorder,
11,648 first admissions and 3669 deceased; for schizo-
phrenia, 17,660 first admissions and 3942 deceased; and
for schizoaffective disorder, 4055 first admissions, with
1261 deaths.

There was an overlap between the diagnostic groups,
particularly persons admitted with a schizoaffective disor-
der who had also been admitted with a unipolar disorder.
Among the deceased patients in the schizoaffective disor-
der group, 58% had also had a unipolar disorder, 30% had
also had a bipolar disorder, and 15% had also been admit-
ted with a diagnosis of schizophrenia, emphasizing the in-
stability of the group of persons with a schizoaffective
disorder. Note that other admissions are not mutually ex-
clusive, i.e., some of the patients suffering from schizoaf-
fective disorder had 2 or more of the other diagnoses. In
persons admitted with a bipolar disorder, 52% had also
been admitted with a unipolar disorder. In the rest of the

combinations between the 4 disorders, there was a 2% to
10% overlap between diagnoses.

All Deaths Combined
Not surprisingly, cohort members had an increasing

mortality rate with age, and males had a higher mortality
rate than females. Both male and female cohortees, previ-
ously admitted, had an elevated mortality rate in all age
groups (data not shown).

The mortality rate ratio was much higher in the
younger age groups than in the older groups, when com-
paring cohort members who had been admitted with those
who had not. It should be noted here that the baseline
mortality rate in the younger age groups was much lower
than in the older age groups. We accounted for this effect
modification by age, by making age-stratified analyses.

For all deaths combined, in both males and females,
the mortality rate ratios were highest in persons who had

Table 1. Mortality Rate Ratios of Persons Admitted to Danish Psychiatric Inpatient Facilities (N = 1,480,608) Stratified by Age
Mortality Rate Ratio (95% CI)a

Age Groups by   Not Admitted, Admitted With Admitted With Admitted With Admitted With
Type of Death Referenceb Any Admission  Unipolar Disorder Bipolar Disorder Schizoaffective Disorder Schizophrenia
Males
All death
≤ 24 y 1.00 7.95 (7.35 to 8.60) 14.73 (11.76 to 19.48) 10.09 (6.27 to 16.23) 28.24 (17.29 to 46.13) 13.35 (11.23 to 15.86)
25–39 y 1.00 10.68 (10.35 to 11.03) 12.12 (11.18 to 13.14) 9.70 (8.12 to 11.58) 13.02 (10.34 to 16.38) 11.18 (10.36 to 12.07)
40–54 y 1.00 5.51 (5.39 to 5.63) 4.66 (4.44 to 4.89) 5.09 (4.55 to 5.70) 5.66 (4.71 to 6.79) 4.91 (4.52 to 5.33)
55–79 y 1.00 2.60 (2.56 to 2.63) 1.88 (1.84 to 1.93) 1.88 (1.76 to 2.00) 1.92 (1.68 to 2.20) 2.39 (2.23 to 2.58)
80+ y 1.00 2.25 (2.21 to 2.30) 1.45 (1.39 to 1.52) 1.45 (1.28 to 1.65) 1.48 (1.11 to 1.96) 1.73 (1.41 to 2.11)

Natural death
≤ 24 y 1.00 6.34 (5.44 to 7.40) 7.08 (3.68 to 13.62) 5.43 (1.75 to 16.86) 10.73 (2.68 to 42.92) 6.78 (4.45 to 10.31)
25–39 y 1.00 7.29 (6.94 to 7.65) 5.39 (4.62 to 6.29) 3.61 (2.48 to 5.27) 6.04 (3.89 to 9.37) 5.51 (4.78 to 6.35)
40–54 y 1.00 4.38 (4.27 to 4.49) 2.88 (2.70 to 3.07) 3.25 (2.80 to 3.79) 3.54 (2.76 to 4.54) 3.93 (3.56 to 4.34)
55–79 y 1.00 2.42 (2.39 to 2.45) 1.63 (1.59 to 1.67) 1.67 (1.56 to 1.79) 1.67 (1.45 to 1.94) 2.28 (2.11 to 2.46)
80+ y 1.00 2.22 (2.17 to 2.26) 1.39  (1.33 to 1.46) 1.42 (1.25 to 1.62) 1.47 (1.10 to 1.96) 1.70 (1.38 to 2.08)

Unnatural death
≤ 24 y 1.00 8.75 (7.98 to 9.60) 18.59 (13.98 to 24.70) 11.73 (6.80 to 20.21) 37.57 (22.23 to 63.49) 16.60 (13.71 to 20.10)
25–39 y 1.00 15.56 (14.89 to 16.25) 22.34 (20.30 to 24.59) 18.48 (15.09 to 22.63) 23.32 (17.80 to 30.57) 18.88 (17.22 to 20.71)
40–54 y 1.00 12.83 (12.29 to 13.40) 16.81 (15.61 to 18.09) 17.30 (14.59 to 20.52) 18.90 (14.42 to 24.76) 10.57 (9.13 to 12.25)
55–79 y 1.00 7.92 (7.59 to 8.27) 9.69 (9.10 to 10.32) 8.08 (6.79 to 9.61) 9.38 (6.70 to 13.14) 5.54 (4.27 to 7.19)
80+ y 1.00 3.12 (2.85 to 3.41) 3.03 (2.56 to 3.59) 2.23 (1.29 to 3.84) 1.69 (0.42 to 6.75) 2.56 (1.07 to 6.16)

Females
All death
≤ 24 y 1.00 12.66 (11.26 to 14.24) 19.75 (14.75 to 26.45) 24.93 (15.00 to 41.43) 20.40 (7.65 to 54.38) 29.70 (22.10 to 39.90)
25–39 y 1.00 10.12 (9.65 to 10.61) 11.60 (10.64 to 12.64) 11.49 (9.42 to 14.03) 16.34 (12.47 to 21.40) 13.81 (12.09 to 15.78)
40–54 y 1.00 4.44 (4.32 to 4.56) 4.28 (4.09 to 4.48) 4.30 (3.81 to 4.85) 5.17 (4.31 to 6.20) 4.47 (3.98 to 5.02)
55–79 y 1.00 2.44 (2.41 to 2.47) 1.96 (1.92 to 2.00) 2.10 (1.98 to 2.23) 2.17 (1.97 to 2.39) 2.36 (2.21 to 2.53)
80+ y 1.00 1.77 (1.75 to 1.80) 1.31 (1.28 to 1.34) 1.34 (1.23 to 1.46) 1.34 (1.16 to 1.53) 1.49 (1.34 to 1.66)

Natural death
≤ 24 y 1.00 6.27 (5.03 to 7.82) 4.61 (2.06 to 10.27) 5.92 (1.48 to 23.69) … 3.53 (1.14 to 10.95)
25–39 y 1.00 5.18 (4.83 to 5.56) 4.20 (3.59 to 4.91) 4.55 (3.20 to 6.47) 3.84 (2.06 to 7.13) 4.95 (3.86 to 6.34)
40–54 y 1.00 3.14 (3.04 to 3.25) 2.54 (2.39 to 2.70) 2.54 (2.16 to 2.99) 3.07 (2.41 to 3.93) 3.19 (2.77 to 3.68)
55–79 y 1.00 2.24 (2.21 to 2.27) 1.72 (1.68 to 1.76) 1.87 (1.76 to 1.99) 1.85 (1.67 to 2.06) 2.17 (2.02 to 2.33)
80+ y 1.00 1.76 (1.73 to 1.78) 1.28 (1.25 to 1.32) 1.32 (1.21 to 1.44) 1.33 (1.15 to 1.53) 1.47 (1.31 to 1.65)

Unnatural death
≤ 24 y 1.00 20.94 (18.14 to 24.18) 39.19 (28.56 to 53.77) 52.38 (30.29 to 90.58) 49.57 (18.56 to 132.39) 66.88 (49.08 to 91.15)
25–39 y 1.00 30.56 (28.38 to 32.92) 41.72 (37.35 to 46.60) 41.39 (32.40 to 52.86) 71.34 (52.67 to 96.62) 50.42 (42.84 to 59.35)
40–54 y 1.00 21.55 (20.32 to 22.87) 27.27 (25.26 to 29.44) 27.48 (22.84 to 33.06) 32.26 (24.44 to 42.57) 20.94 (17.09 to 25.65)
55–79 y 1.00 9.20 (8.81 to 9.61) 10.09 (9.55 to 10.66)  9.98 (8.50 to 11.72) 13.16 (10.43 to 16.60) 8.93 (7.27 to 10.97)
80+ y 1.00 2.08 (1.95 to 2.22) 1.95 (1.75 to 2.16)  1.79 (1.25 to 2.57) 1.56 (0.84 to 2.91) 1.97 (1.24 to 3.14)

aBold = highest mortality rate ratio among the 4 illnesses.
bReference: Persons NEVER admitted to a psychiatric hospital.
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been admitted with schizophrenia and schizoaffective
disorder (Table 1). Schizophrenia had the highest mor-
tality rate ratio of the 4 illnesses in the age groups 55–79
and 80+.

Natural and Unnatural Death
A different pattern of mortality emerged when we

examined natural and unnatural deaths. Both females
and males admitted with a diagnosis of schizophrenia had
a higher mortality rate ratio of natural causes of death,
compared to persons admitted with unipolar, bipolar, and
schizoaffective disorders. In males, the pattern of this
higher mortality showed that the 2 lower age groups
(≤ 24, 25–39) presented no significant differences (at a
5% level). The mortality rate was significantly higher in
the 2 middle-aged groups (40–54, p < .0001; 55–79,
p < .0001) and borderline significant in the oldest group
(80+, p = .07; Table 1, Figure 1A). In females, the 2 lower
age groups (≤ 24, 25–39) presented no significant dif-
ferences, but a significantly higher mortality rate was
present in the rest of the groups (40–54, p = .005; 55–79,
p < .0001; 80+, p = .02; Table 1, Figure 1B).

Mortality from unnatural causes in males was lower
among persons admitted with schizophrenia (although
only significant in the age groups 40–54 and 55–79,
p < .0001; Table 1, Figure 1C) and lower in females (sig-
nificant in the age group 40–54, p = .009; Table 1, Figure

1D). In particular, persons suffering from a schizoaffective
disorder had a higher mortality rate from unnatural death
than persons suffering from schizophrenia. This tendency
was statistically significant for males in the age groups
≤ 24 (p = .01), 40–54 (p = .0005), 55–79 (p = .045) and
statistically significant for women in the age groups 40–54
(p = .009) and 55–79 (p = .02). After admission, females
had a higher excess relative mortality from both natural
and unnatural causes compared to males.

Cause-Specific Mortality
We found a significantly increased mortality rate ratio

(compared to persons not admitted) for all causes of death
examined in all of the 4 diagnostic groups (unipolar dis-
order, bipolar disorder, schizophrenia, and schizoaffective
disorder), except for cancer in schizoaffective disorder
and bipolar disorder (Table 2). Suicide was the cause of
death with the highest increased mortality rate ratios fol-
lowing psychiatric admission. Among males admitted
with a mental disorder, relative rates of death by suicide
were lower than among females (although twice as com-
mon in absolute numbers).

Impact of Family History of
Psychiatric Admission on Mortality Rates

When restricted to persons born after 1952, the cohort
included 2,152,357 persons. In this cohort, we found a

Figure 1. Mortality Rate Ratioa According to Admission Status
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higher excess mortality rate ratio of ap-
proximately 10 times if a cohortee had had
a psychiatric admission. Mortality from nat-
ural death was elevated approximately 6
times and for unnatural death approximately
15 times, compared to persons never admit-
ted. These higher mortality rate ratios were
expected, having Figures 1A–1D in mind, as
this cohort was much younger than the unre-
stricted cohort.

When examining all deaths combined,
a history of psychiatric admission in first-
degree relatives was associated with an ex-
cess mortality rate ratio of 1.39 (95% CI =
1.34 to 1.44) for persons never admitted
(Table 3A). Separating family history in
psychiatric admission of fathers, mothers,
and siblings revealed that there was an in-
creased mortality rate ratio of 1.32 (95%
CI = 1.25 to 1.40), 1.41 (95% CI = 1.35 to
1.47), and 1.44 (95% CI = 1.36 to 1.54),
respectively. Overlapping confidence inter-
vals between all 3 categories suggested little
or no differences whether the psychiatric
admission was among fathers, mothers, or
siblings.

For persons who had both an admission
with any psychiatric illness and a family
history of psychiatric admission, the in-
creased mortality rate ratio from all causes,
over and above the excess mortality after
the admission, was 1.10 (95% CI = 1.04
to 1.16). The corresponding numbers were
1.27 (95% CI = 1.09 to 1.48) for unipolar
disorder and 1.13 (95% CI = 0.99 to 1.32)
for schizophrenia. There were no significant
effects of family history of admission after
bipolar and schizoaffective disorder admis-
sions (Table 3A).

We examined natural and unnatural death
separately and found the same pattern, how-
ever, with a tendency to higher and more
significantly increased mortality rate ratios
after unnatural deaths (if there was an ad-
mission in the family). Especially mortality
from unnatural causes in persons admitted
with unipolar disorder was higher (mortality
rate ratio = 1.33, 95% CI = 1.11 to 1.59) if
there was also a family history of admission
(Tables 3B and 3C).

Family history of psychiatric admission
for persons who had never had a psychiatric
admission was analyzed in more detail us-
ing the 4 categories. We found that family
history of unipolar admission was associ-Ta
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bipolar disorder, or unipolar disorder. On the other hand,
schizophrenia was associated with a lower mortality from
unnatural death compared to schizoaffective disorder, bi-
polar disorder, or unipolar disorder. Especially cohortees
suffering from schizoaffective disorder had a higher mor-
tality rate ratio from unnatural death than those suffering
from schizophrenia.

Persons never admitted to a psychiatric hospital had an
excess mortality if a first-degree relative had had a psy-
chiatric admission. This excess mortality was highest if a
family member had a unipolar disorder. If a person had
been admitted, the impact of admission in the family was
not as large, although persons admitted with unipolar dis-
order had a small but significant excess mortality if a fam-
ily member had a mental disorder.

Comparison With Other Results
The generally increased mortality in patients suffering

from a mental disorder was described in the extensive re-
view by Harris & Barraclough.12 They found an increased
mortality in schizophrenia and affective disorder, espe-
cially by unnatural death. Population-based cohort studies
concerning all-cause mortality among psychiatric patients
have mostly originated in the Scandinavian countries. In
a study from Sweden,1 the standardized mortality ratio
(SMR) for patients admitted with bipolar disorder was 2.5
for men and 2.7 for women, compared to the general
population. The SMR for patients suffering from unipolar

Table 3. Mortality Rate Ratio Following Psychiatric Admission According to Type of Admission and Psychiatric Admission in the
Family; Males and Females Combineda

Mortality Rate Ratio (95% CI)

Excess Risk Associated With
Admission Reason, Probands No Family Member Admitted At Least 1 Family Member Admitted  Admission of Family Memberb

A. All Death
Not admitted 1.00 reference 1.39 (1.34 to 1.44) 1.39 (1.34 to 1.44)*
Unipolar disorder 10.23 (9.63 to 11.78) 12.94 (11.44 to 14.65) 1.27 (1.09 to 1.48)*
Bipolar disorder 10.24 (8.63 to 12.16) 8.72 (6.86 to 11.08) 0.85 (0.64 to 1.15)
Schizoaffective disorder 12.58 (9.96 to 15.89) 11.54 (8.39 to 15.86) 0.92 (0.62 to 1.36)
Schizophrenia 10.75 (9.92 to 11.65) 12.10 (10.85 to 13.49) 1.13 (0.99 to 1.29)
Any admission 9.44 (9.12 to 9.78) 10.37 (9.89 to 10.88) 1.10 (1.04 to 1.16)*

B. Natural Death
Not admitted 1.00 reference 1.20 (1.14 to 1.26) 1.20 (1.14 to 1.26)*
Unipolar disorder 4.20 (3.54 to 4.98) 4.90 (3.88 to 6.18) 1.17 (0.88 to 1.55)
Bipolar disorder 3.37 (2.37 to 4.79) 2.97 (1.82 to 4.85) 0.88 (0.48 to 1.61)
Schizoaffective disorder 4.91 (3.16 to 7.61) 2.98 (1.42 to 6.26) 0.61 (0.26 to 1.44)
Schizophrenia 5.26 (4.56 to 6.06) 5.83 (4.81 to 7.08) 1.11 (0.87 to 1.41)
Any admission 6.24 (5.92 to 6.58) 6.31 (5.85 to 6.80) 1.01 (0.93 to 1.10)

C. Unnatural Death
Not admitted 1.00 reference 1.62 (1.55 to 1.71) 1.62 (1.55 to 1.71)*
Unipolar disorder 22.74 (20.28 to 25.50) 30.19 (26.06 to 34.97) 1.33 (1.11 to 1.59)*
Bipolar disorder 23.80 (19.55 to 28.97) 19.81 (15.04 to 26.10) 0.83 (0.59 to 1.17)
Schizoaffective disorder 27.89 (21.17 to 36.75) 28.80 (20.24 to 41.00) 1.03 (0.66 to 1.61)
Schizophrenia 19.91 (18.05 to 21.96) 22.80 (19.98 to 26.01) 1.15 (0.98 to 1.34)
Any admission 14.52 (13.85 to 15.23) 16.90 (15.87 to 17.99) 1.16 (1.08 to 1.25)*
aAdjusted for gender, age (and their interaction), and calendar time.
bReference no family member admitted (e.g., for unipolar disorder, all death, 12.94/10.23 = 1.27; for unipolar disorder, natural death,

4.90/4.20 = 1.17; and for unipolar disorder, unnatural death, 30.19/22.74 = 1.33).
*Indicates significant difference at a 5% level.

ated with an excess mortality of 1.30 for all causes
(95% CI = 1.22 to 1.37), 1.18 for bipolar disorder (95%
CI = 1.02 to 1.38), and 1.23 for schizophrenia (95%
CI = 1.07 to 1.41) compared to persons with no psychi-
atric admission and no family history of psychiatric ad-
mission. When examining natural deaths, there were only
borderline significant differences in unipolar disorder
1.09 (95% CI = 1.01 to 1.18) between the 2 groups, but
when we examined unnatural deaths, we found the same
pattern as in all causes: an excess mortality if family
members had a history of psychiatric admission with
unipolar disorder, bipolar disorder, or schizophrenia (see
Table 4). No significant effect was associated with a
family history of schizoaffective disorder.

DISCUSSION AND
COMPARISON WITH OTHER RESULTS

Key Findings
Cohort members who had been admitted with unipolar

disorder, bipolar disorder, schizoaffective disorder, or
schizophrenia had an increased mortality by every cause
of death, except for cancer in schizoaffective disorder and
bipolar disorder. Females with a psychiatric admission
had a higher relative excess mortality than males. Males
and females who had been admitted with a diagnosis of
schizophrenia had a higher mortality from natural death
than after an admission with schizoaffective disorder,
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disorder was 2.0 for both genders. In another study from
Sweden,2 the excess mortality in patients who had been ad-
mitted with schizophrenia was 2.8 for men and 2.4 for
women. A further 30% significantly increased risk was as-
sociated with having a schizoaffective disorder compared
to the whole group of schizophrenic patients. In a Finnish
study,13 the excess mortality in schizophrenic patients was
3.3 for men and 2.3 for women. In a population-based
study from Denmark,3 the SMR for patients admitted with
schizophrenia was 4.7 for men and 2.3 for women, com-
pared to the general population. In most studies, a strong
and significant effect modification by age was present
since the excess in mortality for persons admitted was
higher in the younger age groups than in the older age
groups. This was in line with our results, and we also found
the same effect modification by age. Our finding regarding
an increased mortality in patients suffering from unipolar
disorder has previously been reported by Hoyer et al.14

No population-based studies, to our knowledge, have
examined psychiatric admission of relatives as a risk factor
for increased mortality and have compared schizophrenia,
schizoaffective disorder, bipolar disorder, and unipolar dis-
order. Webb and colleagues15 examined schizophrenia-
related disorders or affective disorder in the parents as a
risk factor for increased mortality in the offspring, in the
age group 0–25 years. They found an increased mortality
rate in the offspring if any of the disorders were present in
the parents. Especially in the young age groups, a large ex-
cess risk of premature death was present. In a meta analysis
by Webb et al.,16 mortality in offspring of parents with psy-
chotic disorders was examined, but in most of the studies
the mortality outcome was infant death. Furthermore, most
of the studies were not population based. In our study, we
started follow-up at the 15-year birthday, excluding all
deaths in early life. We found an excess mortality rate if a
parent or sibling had been admitted. The excess in mortal-
ity rate was largest in persons never admitted, but even per-
sons admitted had an increased mortality rate if any family
member had been admitted with a mental disorder.

Psychiatric admission of family members has been
shown to be associated with an increased risk of sui-
cide.17,18 In the Danish study,18 an excess mortality rate of
27% was found, which was in line with the results pre-
sented here.

Why Is There an Excess Mortality?
We found that mental disorder was associated with

excess mortality regardless of which mental disorder or
which cause of death was examined. This could indicate
that the disorders examined in this study had a set of fac-
tors leading to the excess mortality. One of these might be
side effects of pharmacologic treatment. People admitted
with the mental disorder examined here are often treated
with antipsychotics, and a substantial weight gain could be
associated with the use of this type of medication.19 Obe-
sity is well known to be associated with excess mortality.
Another common risk factor is unhealthy lifestyle. Per-
sons suffering from schizophrenia often have a more un-
healthy lifestyle (e.g., unbalanced diets), which probably
contributes to the excess mortality.20 We found an excess
mortality rate of endocrine and metabolic conditions,
which could be an indication of unhealthy life style. Rates
of cigarette smoking in persons suffering from schizophre-
nia and bipolar disorder are higher than in the general
population.21,22 Furthermore, patients with a psychiatric
disorder tend to use medical services to a lesser degree,
which could lead to an increased mortality.23

Negative social consequences, defined as living alone,
receiving more social benefits, and otherwise being more
outside the labor market, are frequent consequences of
schizophrenia both before and after receiving a diagno-
sis.24 A review of bipolar disorder and social background
concluded that bipolar disorder is associated with unem-
ployment, lower income, and single marital status, al-
though no causal link was established.25 In Denmark, these
social indicators are well known to be associated with an
excess mortality.26

The increased mortality rates in persons without psy-
chiatric admission, but with psychiatric admission of a
parent or a sibling, could be explained by unobserved
mental disorder in the person or symptoms of a mental dis-
order not requiring admission. It could, however, also be a
result of living in a family with a high level of stress due to
the illness of the family member. Unipolar admission was
associated with a high excess mortality from unnatural
death, but the excess mortality was even higher if a family
member had a history of psychiatric admission. Unipolar
admission in the family was also associated with an excess
mortality from unnatural causes. This could support the

Table 4. Mortality Rate Ratioa According to Family (mother, father, siblings) History of Psychiatric Admissionb

Mortality Rate Ratio (95% CI)

No Family History of Family History of Family History of Family History of Family History
Type of Death Psychiatric Admission (reference) Unipolar Disorder Bipolar Disorder Schizoaffective Disorder of Schizophrenia

All death 1.00 1.30 (1.22 to 1.37)* 1.18 (1.02 to 1.38)* 1.09 (0.84 to 1.40) 1.23 (1.07 to 1.41)*
Natural 1.00 1.09 (1.01 to 1.18)* 1.02 (0.83 to 1.25) 0.86 (0.59 to 1.24) 1.05 (0.87 to 1.27)
Unnatural 1.00 1.56 (1.44 to 1.69)* 1.40 (1.13 to 1.73)* 1.40 (0.98 to 1.99) 1.45 (1.19 to 1.77)*
aAdjusted for gender, age (and their interaction), and calendar period.
bONLY probands never admitted to a psychiatric hospital.
*Indicates significant difference at a 5% level.
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theory of a suicidal transmission, either genetic or through
an imitation model.27 A genetic transmission could also be
an explanation when focusing on natural death. If there is
a genetic link to early death and psychiatric illness as
hypothesized above, a consequence would be premature
death in family members even though they have no psychi-
atric illness. The increased mortality in “healthy” relatives
to psychiatric patients, on the other hand, could not be due
to pharmacologic treatment, indicating that the treatment
is not the entire reason for the increased mortality.

Despite similarities, we also found differences in the
mortality. Persons admitted with schizophrenia had a dif-
ferent pattern of excess mortality. They had an even higher
mortality from natural causes than unipolar, bipolar, and
schizoaffective disorder. By definition and origin, schizo-
phrenia has a poorer outcome than unipolar and bipolar
disorder,28 and this outcome also includes premature death,
which was supported by our results. On the other hand, pa-
tients suffering from unipolar disorder, bipolar disorder,
and schizoaffective disorder had a higher mortality from
unnatural death. Depression has been shown to be a stron-
ger risk factor for suicide (and hence all unnatural death)
than schizophrenia.29

Remarks About the Design
Diagnoses used in the present study were register-based

clinical diagnoses, which could be speculated to be less
accurate than research criteria diagnoses. However, 2 stud-
ies have validated the clinical diagnoses of affective dis-
order and schizophrenia in the Danish Psychiatric Central
Register against research criteria diagnoses, and found
high agreement between the diagnoses.5,30 As we have only
considered inpatients in the present study, we probably
found the most severe cases. It is therefore not possible to
generalize our results to all persons suffering from, e.g.,
depression.

In this study, we observed an overlap between the diag-
nostic groups. We chose not to censor patients shifting
from one category to another, as we did not know which
diagnosis was the more correct one. This could result in a
mixing of the mortality rates, especially in patients suffer-
ing from schizoaffective disorder. However, unipolar dis-
order is considered “less severe” than the other disorders,
and to censor cohortees if they were admitted with a uni-
polar disorder would underestimate the impact of the more
severe diagnoses as they are often given later in the course
of the illness.

CONCLUSION

Patients admitted with unipolar disorder, bipolar dis-
order, schizoaffective disorder, or schizophrenia have a
highly increased mortality in almost every cause of death
compared to persons never admitted with a mental disor-
der. There are some differences between the mortality

rates of the 4 diagnostic groups. Especially a higher ex-
cess mortality rate from natural causes of death is seen in
schizophrenia and a higher excess mortality from unnatu-
ral causes of death in unipolar, bipolar, and schizoaffec-
tive disorder, showing that the outcomes of the disorders
are different and hence indicates differences between the
disorders. These differences could derive from a partly
different etiology of the disorders or a different pattern of
medication and/or lifestyle.

Psychiatric disorders in the family are associated with
excess mortality, even if the proband has never had a psy-
chiatric admission. This could indicate either unobserved
psychiatric disorder in the proband and thereby elevated
mortality, or the proband having been brought up in an
environment with a high level of stress or high occur-
rences of other risk factors associated with excess risk
of death because of a psychiatric disorder in a family
member.

The mortality is higher if there is a psychiatric disorder
in first-degree family members, but is only a small part of
the underlying causes of the excess mortality in patients
suffering from 1 of the 4 disorders examined here.
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