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Abstract Background. The aim was to examine mortal-
ity in psychiatric patients in Western Australia (WA),
over a time period of considerable change in the delivery
of mental health services. Methods: A population-based
record linkage analysis was undertaken to quantify
mortality among people with mental illness in WA.
Mortality rates were calculated in users of mental health
services and compared with rates in the whole popula-
tion of WA. Trends in mortality were also examined
using relative survival analysis, and proportional haz-
ards regression. Results: The overall mortality rate ratio
was 2.57 in males (95% CI: 2.51-2.64), and 2.18 in fe-
males (2.12-2.24). The highest cause-specific mortality
rate ratio was for deaths due to suicide [RR: 7.37 in
males (95% CI: 6.74-8.05) and 8.38 in females (95% CI:
7.11-9.89)], with mortality rate ratios being significantly
greater than 1 for all other major causes of death. A
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relative survival analysis found that the excess mortality
risk was concentrated in the first few years after first
contact with mental health services. Proportional haz-
ards regression analysis found a slight elevation of
mortality rates over time. Conclusions: Mortality among
psychiatric patients remains high and appears to be in-
creasing. Highest excess mortality rate is associated with
suicide, but mortality rates are significantly elevated for
all major causes of death.

Introduction

A number of studies have reported mortality among
people with mental illness to be higher than expected.
Record linkage of hospital-based psychiatric case regis-
ters with death registers has revealed excess mortality in
several different locations [1-3]. One recent study also
showed excess mortality in a community-based system
of care, although lower than has been reported in hos-
pital-based studies [4]. Some authors have attributed
some of the excess mortality in psychiatric patients to
long-term inpatient-based care [5, 6]. In Western Aus-
tralia (WA) there was a significant move away from
inpatient-based services in favour of community-based
services in the early 1980s. Between 1980 and 1985 there
was a 50% reduction in the number of inpatient psy-
chiatric beds. With the significant improvements in
general health care, the general increase in life expec-
tancy in Australia, and the major changes in psychiatric
service delivery that have occurred, it is relevant to ex-
amine the mortality of psychiatric patients.

This study used the recently established WA Health
Services Research Linked Database (WA Linked
Database), which has linked all available administrative
health data within WA [7]. WA is well suited for pop-
ulation-based record linkage studies, with well-main-
tained comprehensive administrative data collections
dating back to 1980, and in many cases much earlier,
its relative geographic isolation, its stable population
of approximately 1.8 million people, its relatively
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centralised psychiatric services, and the cooperative re-
lationship existing between public and private hospitals
and the state health department. The availability of this
research infrastructure allows a more comprehensive
analysis on a larger population to be performed than has
been possible in the past.

This study sought to quantify mortality in people
with mental illness for an entire population, and to
compare this with figures for the general population of
WA. The study also sought to identify risk factors as-
sociated with highest mortality, and to examine whether
mortality among people with mental illness has fallen
over time.

Subjects and methods

The WA Linked Database was constructed by means of proba-
bilistic matching, using the Automatch software package [8], as
there are no unique identification numbers in use on the core data
sets. Name, residential address, date of birth and sex were the
principal fields used in the probabilistic matching. The probabi-
listic matching technique is based on estimating the probability
that any two records represent the same person, while allowing for
the possibility of errors or changes in the identifying information
used for matching. A study of a random sample of links within
the WA database has been undertaken, finding a less than 1%
error rate [7].

A file was extracted from the WA Linked Database that con-
tained all chains of records for any patient who had contact with
mental health services in WA in 1966-1995. This file was extracted
on 7 May 1998. The chains link together acute hospital admissions,
death records, psychiatric hospital movements and psychiatric
outpatient contacts for each patient. The linked death records
cover the period 1980-1995, but data on psychiatric service con-
tacts go back to 1966. A second file containing records of all deaths
during 1980-1995 was also extracted. The data on mental health
services contacts prior to 1980 were used to restrict the study cohort
to those patients whose first psychiatric admission occurred in
19801995, as death follow-up commenced in 1980. This cleared
out the pool of prevalent cases, dating back to 1966. As mortality
risk may vary with time after first contact, this removes a potential
source of bias from the results. There were 133,105 patients who
met these selection criteria.

A principal psychiatric diagnosis was assigned to each patient
who had contact with mental health services using the following
procedure. The Mental Health Information System (MHIS) re-
cords individual movements (admissions, discharges, periods of
leave, outpatient contacts, etc). These were grouped together to
form episodes of care, and the final diagnosis in each episode of
care was used (to allow for revision of preliminary diagnoses during
a period of observation or treatment). Diagnoses were coded using
ICD-9 [9]. The last occurring informative final diagnosis across the
episodes was then assigned as the principal diagnosis according to a
hierarchy of diagnoses. So if a final diagnosis for an earlier episode
is higher in the hierarchy than that for the last episode, this diag-
nosis would be taken as the principal diagnosis. The hierarchy used
was:

1. ICD-9 290, 293-296: dementia, organic psychotic conditions,
schizophrenia and affective psychosis

2. ICD-9 291-292, 297-305, 313-315: alcohol and drug psychoses,
paranoid states, other non-organic psychoses, neurotic disor-
ders, personality disorders, sexual deviations, alcohol and drug
dependence, childhood disorders

3. ICD-9 306312, 317-319: adjustment reaction, reaction to stress,
depressive disorders nec, conduct disorders nec, special syn-
dromes nec, mental retardation

4. Non chapter 5 (mental disorders) diagnoses

Preference was also given to diagnoses made in inpatient
treatment units over diagnoses made in outpatient clinics or psy-
chiatric residential units. The purpose of the hierarchy was to allow
more specific psychiatric diagnoses to take precedence over less
specific diagnoses, and to favour an underlying condition rather
than a specific symptom or event.

Calculation of rates

Age-sex standardised mortality rates were calculated using direct
standardisation. The average population distribution of WA over
the period 1980-1995 was used as the standard weights [10]. The
start of follow-up was taken as the date of each patient’s first
contact with mental health services. Patients were then censored at
death or 31 December 1995. Rates were calculated by principal
diagnosis, by type of care received and by cause of death. The
mortality rate was also calculated in the WA population by cause
of death and sex. Denominators were taken from estimated resi-
dent population counts [10]. Mortality rate ratios were calculated
in groups of patients in the study cohort relative to the rate in the
WA population.

Relative survival analysis

The mortality of psychiatric patients in WA was compared with the
general WA population using the technique of relative survival [11,
12]. In this method, an expected survival curve for the cohort is
computed by matching each study subject by age, sex and calender
year with a fictional referrant from the general population having
the average life expectancy for a person of that age and sex in that
year. The analysis was performed using a SAS macro developed by
Therneau et al. [13].

Regression analysis

To examine risk factors associated with highest mortality risk,
proportional hazards regression was used [14]. The regression
model examined the risk of death from time of first contact with
mental health services until death or censoring at the end of follow-
up (31 December 1995). Factors included in the model were
principal psychiatric diagnosis, sex, marital status, type of care
received, cumulative length of inpatient treatment, aboriginality,
place of birth, place of residence and socio-economic status. Person
attributes that can change (such as address and marital status) were
based on information recorded at initial contact with mental health
services. The model was also adjusted for age. Type of care received
was assigned hierarchically (involuntary inpatient, voluntary in-
patient, day-patient, hostel resident, outpatient), so a patient who
had both an involuntary inpatient admission and outpatient at-
tendances was classified as an involuntary patient. Socio-economic
status was assigned based on residential postcode. These were as-
signed using the index of relative disadvantage from the Socio-
economic Indexes For Areas produced by the Australian Bureau of
Statistics [15]. This index gives a relative score for each postcode
area based on data collected in the 1996 census.

A second model was fitted to examine possible period trends in
mortality among psychiatric patients. The cohort was split into
three groups: those patients whose first contact with mental health
services was in 1980-1984; those whose first contact was in 1985—
1989; and those whose first contact was in 1990-1994 (patients
whose first contact was in 1995 were excluded). Follow-up was
terminated at 31 December 1984 for the first group, 31 December
1989 for the second group and 31 December 1994 for the third
group, so that each group had an average of 2.5 years of follow-up.
In addition to all the variables from the previous model, indicators
for these three groups were also used in order to test the hypothesis
that mortality rates have fallen following the deinstitutionalisation
of psychiatric patients.



Results

There were 133,105 patients who were first recorded on
the MHIS during 1980-1995. Of these, 14,068 (11%)
died during this period. The age-sex standardised mor-
tality rate in the cohort of patients with mental health
services contact was 1743 per 100,000 person-years in
males (95% CI: 1703-1784) and 1188 per 100,000 per-
son-years in females (1159-1217). This is significantly in
excess of the mortality rate in the WA population of 677
per 100,000 person-years in males (95% CI: 673-682)
and 545 per 100,000 person-years in females (95% CI:
541-549).

The mortality rate ratio in the cohort of patients with
mental health services contact to the WA population
overall was significantly greater than 1 for all psychiatric
diagnoses in both sexes except in females with a diag-
nosis of adjustment reaction (Table 1). Cause-specific
mortality rate ratios were significantly greater than 1 for
all causes of death in both males and females (Table 2).
The highest mortality rate ratio occurred for suicide.
The mortality rate ratios were greater than 2 for all
causes of death except acute myocardial infarction and
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malignant neoplasms. Mortality rates were similar in
people receiving inpatient treatment, day patient treat-
ment and residents of psychiatric hostels, but mortality
among patients only receiving outpatient treatment was
barely higher than in the general population (Table 3).

Observed and expected mortality among psychiatric
patients from the relative survival analysis is shown in
Fig. 1. The observed mortality curve deviates strongly
from the expected mortality curve during the first several
years after first contact with mental health services.
After about 7 years, however, the two lines become al-
most parallel, indicating that the majority of the excess
mortality occurs within the first 7 years after initial
contact with mental health services. This analysis was
repeated for each diagnostic group, and the same es-
sential trend was observed for each diagnosis except
schizophrenia. The observed and expected mortality
curves for patients with schizophrenia continue to di-
verge throughout the entire 15 years of follow-up
(Fig. 2).

Risk factors for mortality in psychiatric patients were
assessed using Cox regression (Table 4). The risk of
mortality was almost twice as high in males than in fe-
males. Patients with diagnoses of dementia and other

Table 1 Mortality rate ratios

(RR) and 95% confidence in- Males Females
tervals (CI) in mental health
services patients in Western RR 95% CI RR 95% C1
guasl%ralsiaéhlizfg;l(?i?}]g}s/i Sp Zir? é Principal psychiatric diagnosis
P £ Dementia 5.24 (4.00-6.87) 6.56 (3.30-13.1)
Alcohol or drug disorders 2.79 (2.64-2.95) 2.82 (2.55-3.11)
Schizophrenia 1.67 (1.36-2.06) 1.60 (1.27-2.01)
Affective psychoses 1.98 (1.77-2.22) 1.53 (1.38-1.70)
Other psychoses 4.37 (4.03-4.74) 3.59 (3.32-3.90)
Neurotic disorders 1.61 (1.46-1.76) 1.30 (1.21-1.41)
Personality disorders 2.14 (1.68-2.73) 2.25 (1.71-2.94)
Adjustment reaction 1.32 (1.12-1.56) 1.02 (0.86-1.21)
Depressive disorder 2.54 (2.25-2.86) 1.80 (1.64-1.98)
Other mental disorder 1.68 (1.49-1.89) 1.63 (1.43-1.85)
Attempted self-harm 3.04 (2.63-3.50) 2.15 (1.75-2.65)
Non-specific diagnoses 1.28 (1.16-1.41) 1.18 (1.06-1.32)
Total 2.57 (2.51-2.64) 2.18 (2.12-2.24)
Table 2 Mortality rate ratios in
mental health services patients Males Females
in Western Australia, 1980—
1995, by cause of death and sex RR 95% CI RR 95% CI
Cause of death
Malignant neoplasms (140-208) 1.50 (1.41-1.60) 1.33 (1.25-1.42)
Diabetes mellitus (250) 2.99 (2.49-3.58) 2.32 (1.96-2.75)
Acute myocardial infarction (410) 1.59 (1.48-1.71) 1.60 (1.49-1.72)
Other ischaemic heart disease (411-414) 2.18 (1.99-2.37) 2.01 (1.84-2.20)
Cerebrovascular disease (430-438) 3.74 (3.47-4.03) 2.83 (2.66-3.01)
Other circulatory system (other 390-459) 2.76 (2.53-3.00) 2.24 (2.08-2.42)
Pneumonia and influenza (480-487) 4.61 (4.02-5.29) 2.71 (2.30-3.18)
Chronic obstructive pulmonary disease (490-496)  2.71 (2.46-2.99) 2.24 (1.95-2.58)
Accidental (E800-E929) 2.35 (2.13-2.60) 2.48 (2.17-2.84)
Suicide (E950-E959) 7.37 (6.74-8.05) 8.38 (7.11-9.89)
Other causes of death 4.17 (3.96-4.40) 3.13 (2.97-3.31)
Total 2.57 (2.51-2.64) 2.18 (2.12-2.24)
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Table 3 Mortality rate ratios in mental health services patients in
Western Australia, 1980-1995, by type of care received and sex

Males Females
RR 95% CI RR 95% CI
Type of care received
Involuntary 2.77 (2.55-3.02) 2.70 (2.40-3.04)
Voluntary 3.13 (3.03-3.22) 2.46 (2.38-2.54)
Day patient 2.72 (2.41-3.07) 1.80 (1.53-2.10)
Hostel resident 3.75 (3.31-4.24) 293 (2.60-3.30)
Outpatient 1.08 (1.00-1.17)  1.18 (1.09-1.28)
Total 257 (2.51-2.64) 2.18  (2.12-2.24)

psychoses were at highest risk across diagnostic groups.
There was no significant difference in mortality between
involuntary and voluntary inpatients, day patients or
hostel residents, although there was a significantly lower
mortality risk among outpatients.
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Table 4 also shows that cumulative length of stay in
inpatient care was only weakly associated with mortality
risk. Mortality risk was approximately 25% higher
(95% CI: 18-33%) in patients whose cumulative length
of stay was between 2 weeks and 3 months compared
with patients whose cumulative length of stay was less
than 1 week. However, the risk for patients whose length
of stay was longer than 3 months was only 12% higher
(95% CI: 3-24%). Socio-economic status, marital sta-
tus, place of residence, and place of birth showed no
relationship with mortality risk. Patients of Aboriginal
or Torres Strait Islander descent had a 40% higher
mortality risk (95% CI: 27-53%).

The same model was fitted separately for each diag-
nostic group and for each major cause of death. For
patients with schizophrenia, being married was a pro-
tective factor. Compared with married patients, single
patients were at 75% higher risk of mortality (95% CI:
14-167%), and divorced, widowed or separated patients

Percent

Fig. 2 Observed and expected t
Mortaltloi

mortality of patients with schi-
zophrenia

10 7

2 3 4 5 6 7 8 9 10 11 12 13 14 15

Years since first contact with Mental Health Services

"""" Expected mortality
Observed mortality

B o o R LI o i o o e o e B e e e e e e o

2 3 4 s 6 7 8 9 10 1 12 13 14 15

Years since first contact with Mental Health Services

------- Expected mortality
Observed mortality




Table 4 Mortality risk factors

RR 95% CI
Principal psychiatric diagnosis
Dementia 1.64 (1.50-1.81)
Alcohol/drug disorders 1.55 (1.40-1.71)
Schizophrenia 1.14 (0.97-1.34)
Affective psychoses 0.91 (0.81-1.01)
Other psychoses 1.67 (1.51-1.84)
Neurotic disorders 0.88 (0.80-0.97)
Personality disorders 1.26 (1.06-1.50)
Adjustment reaction 0.90 (0.79-1.03)
Depressive disorder 1.06 (0.95-1.19)
Other mental disorders 0.85 (0.76-0.96)
Attempted self-harm 1.46 (1.27-1.68)
Non-specific diagnoses 1.00
Sex
Male 1.00
Female 0.57 (0.55-0.60)
Place of residence
Perth metropolitan area 1.00
Country 0.97 (0.93-1.02)
Socio-economic status
Lowest quartile 1.01 (0.96-1.06)
2nd quartile 0.98 (0.93-1.03)
3rd quartile 0.99 (0.95-1.04)
Highest quartile 1.00
Race
Aboriginal/Torres Strait Islander 1.41 (1.27-1.53)
Other 1.00
Marital status
Single 1.04 (0.99-1.10)
Married 1.00
Separated/widowed/divorced 0.96 (0.93-1.00)
Length of stay in inpatient care
0-7 days .00
8-14 days 1.14 (1.08-1.21)
15-28 days 1.24 (1.17-1.32)
29-90 days 1.26 (1.19-1.34)
>90 days 1.12 (1.03-1.24)
Patient type
Involuntary 1.00
Voluntary 1.06 (0.98-1.15)
Day patient 1.03 (0.91-1.16)
Hostel resident 1.08 (0.99-1.19)
Outpatient 0.57 (0.51-0.63)
Place of birth
Australia 1.00
Overseas 0.99 (0.95-1.02)

were at 69% higher risk (95% CI: 8-163%). For deaths
due to diabetes, patients of Aboriginal or Torres Strait
Islander descent were at significantly higher risk [RR
4.88 (95% CI: 3.07-7.75)]. For accidental deaths, pa-
tients with a diagnosis of alcohol/drug disorder were at
highest risk of mortality, and single patients were at
higher risk than married patients [RR 1.39 (95% CI:
1.13-1.70)]. No other significant differences were ob-
served compared with the main model.

When the cohort was split into three groups based on
period of first contact, and follow-up was restricted to a
maximum of 5 years, a very similar pattern of risks was
found compared with the main model. Additional fac-
tors were fitted for time of first contact with mental
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health services. For those patients with first contact in
1985-1989 the risk ratio was 1.09 (95% CI: 1.03-1.14)
compared with those with first contact in 1980-1984.
For those whose first contact was in 1990-1994 the risk
ratio was 1.03 (95% CI: 0.93—-1.09) compared with those
whose first contact was in 1980-1984.

Discussion

The prevalence of diagnosable psychiatric disorder in
the Western Australian population has been estimated at
19% in the National Survey of Mental Health and
Wellbeing of Adults [16]. The survey, which was part of
the National Mental Health Strategy, included a sample
of 4400 adult West Australians. The Composite Inter-
national Diagnostic Interview (CIDI) was used as the
basis for the diagnostic component of the survey [17].

The results of this present study show that psychiatric
disorders are associated with high mortality risk. The
high prevalence of disorder together with the high risk
indicate that this issue is one of significant public health
importance. Not all people with diagnosable mental ill-
ness seek any form of treatment. An estimated 61.4%
seek no treatment at all [16]. At any one time, the MHIS
covers approximately 7.5% of the WA population. We
would expect, but cannot prove, that diagnosed cases on
the MHIS would represent the more serious cases. Even
so, the high mortality rate among people on the MHIS is
a cause for concern.

These results are consistent with findings from other
studies. A recent meta-analysis based on studies mainly
from the US, Scandinavia and the UK calculated an
overall standardized mortality ratio of 234 for males and
262 for females, and findings by psychiatric disorder
comparable with our results from WA [18].

There have been significant changes in the treatment
of mental illness this century. The availability of new
treatments for mental illness, higher general standards of
care and the move to community-based care have sig-
nificantly altered the lifestyle of people with mental ill-
ness. While one might expect that these changes would
reduce exposure to some mortality risks, particularly in-
fectious diseases, and allow people with mental illness to
pursue more normal lives, we have found that there re-
mains significant excess mortality across all major causes
of death. While the highest mortality rate ratio was ob-
served for deaths due to suicide, in absolute terms deaths
due to suicide represent only 9% of excess deaths among
the study cohort. There is significant excess mortality due
to physical health problems, particularly heart disease.

Infectious diseases, such as tuberculosis, were once a
major cause of death in psychiatric patients [19]. Infec-
tious diseases are no longer a major cause of death, with
only 90 deaths in mental health patients coded to ICD-9
chapter 1 illnesses (infectious and parasitic diseases) in
the study period (less than 1% of all deaths). There was
insufficient power to detect whether this was different
from the expected number of deaths.
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The period from 1980-1985 represented a time of
significant transition in the delivery of mental health
services in WA. During this time there was a shift from
long-term inpatient care to community-based treatment,
with the number of inpatient beds decreasing by half
over the period [20, 21]. There has been little change in
the number of available inpatient beds since that time.
Also, in 1984, mental health services were integrated into
mainstream health services with the administration of
both physical and mental institutions being combined
into one government department [22]. The results of this
study suggest that the mortality experience of psychiatric
patients has not improved and may have worsened since
that time.

One possible contributing factor to the excess mor-
tality in psychiatric patients is cigarette smoking. The
Low Prevalence (Psychotic Disorders) Study found that
73.2% of male patients with psychotic disorders (prin-
cipally schizophrenia and schizoaffective disorder) and
56.3% of females were current smokers [24]. The Low
Prevalence Study, which was part of the National
Mental Health Strategy, was a census of 3800 Austra-
lians with psychotic disorders drawn from four catch-
ment areas, one of which was in WA. Unpublished data
from the National Mental Health Survey found 42.9%
of Western Australians with a diagnosable mental health
condition were current smokers, compared to 24.4%
among people without a mental disorder. Smoking is a
high risk factor for heart disease, respiratory disease and
some forms of cancer [25, 26]. Also, life expectancy in
the general population has increased over 1980-1995,
with reduced mortality from circulatory disease a major
factor [27]. It may well be that psychiatric patients have
not benefitted from the public health effort that has gone
into promoting avoidance of cardiovascular risk factors.
People with mental illness may benefit from specifically
targetted health promotion activities.

The mortality rate for Aboriginal and Torres Strait
Islanders is 3.75 times higher than the mortality rate in
the general community [28]. Among users of mental
health services, there was a 40% elevated mortality rate
among patients of Aboriginal or Torres Strait Islander
descent. Overall, psychiatric patients have significantly
higher mortality than the general community, and Ab-
original and Torres Strait Islanders also have signifi-
cantly higher mortality, but the effect is not
multiplicative.

The pattern of the relative survival curve implies that,
except in the case of patients with schizophrenia, the
greatest risk of excess mortality is in the period following
first contact with mental health services, and that risk
declines with time. Patients who survive 7 years from
initial contact may have come through the main period
of excess risk. The risk of excess mortality does not seem
to abate with time for patients with schizophrenia.

The WA linked database has not been linked with the
national death index, and we have not been able to
identify people who may have migrated out of WA. This
could lead to undercounting of deaths. Migration out of

WA is relatively low, around 1.7% per annum [29]. We
have no information as to whether users of mental
health services are any more or less likely to migrate out
of WA than non-service users.

Note that the reference population in calculating rate
ratios was the entire WA population, which includes
mental health services users (approximately 7.5% of the
population). Had we calculated rate ratios relative to the
WA population excluding those known to mental health
services, the resulting rate ratios would have been slightly
higher: for all cause mortality, 2.91 for males and 2.37 for
females. Excluding users of mental health services would
not create a reference population free of mental illness, as
over half of people with a diagnosable disorder do not
receive any treatment from mental health services.

The continuing excess mortality in psychiatric pa-
tients, from both natural and unnatural causes, and
across most diagnostic groups, shows this is a continuing
problem. Regular monitoring of mortality rates among
psychiatric patients should continue.
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