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Mortality in individuals who have had psychiatric

treatment

Population-based study in Nova Scotia

STEPHEN KISELY, MARK SMITH, DAVID LAWRENCE and SARAH MAATEN

Background Most studies of mortality
in psychiatric patients have investigated in-
patients rather than those attending out-
patient clinics or primary care, where
most receive treatment.

Aims To evaluate the mortality risk in
mental illness for patients in contact with
psychiatric services or primary care
(n=221 048) across Nova Scotia
(population 936 025).

Method A population-based record-
linkage analysis was made of the period
[995-2000, using an inception cohortto
calculate mortality rate ratios.

Results The mortality rate was .74,
with increased ratios for all major causes of
death. Male mortality was almost double
that of females after controlling for
demographic factors, treatment setting
and place of residence. Patients of lower
income, in specialist psychiatric settings,
and with dementia or psychoses were also
at greater risk. However, in absolute
numbers, 72% of deaths occurred in
patients who had only seen their general
practitioner.

Conclusions Mortality risk is
increased in all psychiatric patients, not
justthose who have received in-patient

treatment.
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Studies of the high mortality rates among
people with psychiatric disorders have
generally been restricted to patients of
specialised mental health services (Lawr-
ence et al, 2000, 2003; Brown et al, 2000;
Hannerz et al, 2001; Rasanen et al, 2003;
Vythilingam et al, 2003). Long-stay psychi-
atric in-patients have the greatest mortality
risk (Rasanen et al, 2003). However, the
variation between health systems in differ-
ent countries makes comparison difficult.
Surveys of patients attending primary care
(Ensinck et al, 2002), or community-based
surveys (Mulsant & Ganguli, 1999; Ostbye
et al, 1999) are subject to less referral bias,
but are expensive to conduct and limited to
the more common psychiatric conditions
such as depression, anxiety and dementia.
Results from these surveys confirm similar
but less marked increases in mortality rates.

METHOD

Data sources

We evaluated the association between
mortality and psychiatric disorder for all
patients of specialist services and primary
care across Nova Scotia, using the provin-
ce’s linked administrative databases. The
1 million residents of this province have
similar morbidity and mortality rates to
the rest of the country, although more
live in rural areas. Halifax is the major
metropolitan centre.

Under the Canada Health Act 1984, all
Canadian residents are entitled to in-patient
or out-patient care that is free at the point
of delivery. Patients receive treatment at
publicly funded facilities or are seen by pri-
vate psychiatrists or general practitioners in
the community, who then bill the provin-
cial health plan. However, the provincial
health plan does not cover visits to private
psychologists or other mental health pro-
fessionals in private practice. There are
no private psychiatric beds. Our linked
administrative databases therefore cover
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health service use in the public and private
sectors across the whole province, including
in-patient, out-patient and community
contacts with both specialist services and
primary care. We used the following anon-
ymised databases to identify patients for
our study:

(a) The Medical Services Insurance Physi-
cian Services database, which records
all fee-for-service claims by physicians
including date of service, specialty,
diagnosis (ICD-9) and patient demo-
graphics. This covers all family physi-
cians and private psychiatrists.

(b) The Discharge Abstract Database,
which includes demographic and diag-
nostic details of all hospital admissions
in Canada.

(c) The Mental Health Outpatient
Information System, which records
demographic data, diagnoses and out-
patient attendances in the public sector.

We measured mortality rates using the
Canadian Vital Statistics Database, calcu-
lated using the inception cohort method.
We restricted the cohort to patients whose
first psychiatric contact occurred between
1995 and 2000. Follow-up started at the
date of first contact. Patients were censored
at death. This method has greater validity
as all the follow-up time at risk is included,
thereby reducing survivorship bias. The
ethics committee of Capital District Health
Authority approved the protocol.

The validity of the Discharge Abstract
Database has been evaluated in seven re-
abstraction studies and been found to have
an accuracy rate of 97-99% for in-patient
demographic data, including gender, age,
treating physician, admission and discharge
dates, and discharge destination (Ontario
Hospital Association et al, 1991; Williams
& Young, 1996). Information on the valid-
ity of other administrative data is more
limited (Kephart et al, 2003), but there
are precedents in other parts of Canada
for the use of data on health service use
and physician billings in the study of
chronic illness (Clottey et al, 2001; Strom,
2001). Finally, although the administrative
databases use ICD-9 diagnoses (World
Health Organization, 1978), mental health
clinicians make their diagnoses using the
Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV; American Psy-
chiatric Association, 1994). Mental health
professionals in publicly funded facilities
also attend DSM training courses to
improve diagnostic accuracy. These DSM
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diagnoses are converted to ICD-9 codes
using a conversion table.

Classification of mental disorders

We used the method developed by Lawr-
ence et al (2000) to group cases in terms
of severity of diagnosis. We used the final
diagnosis in each episode of care, and gave
preference to diagnoses made in hospital
care over out-patient or primary care.

We grouped disorders into dementia
and other organic conditions (ICD-9 codes
290-294), functional psychoses (schizo-
phrenia and non-affective psychoses, ICD-
9 codes 295, 297-299 except 298.0),
alcohol and drug disorders (ICD-9 303-
305), mood disorders (affective psychoses,
ICD-9 296; reactive depressive psychosis,
ICD-9 298.0; neurotic depression, ICD-9
300.4; depression not otherwise specified,
ICD-9 311), neuroses (ICD-9 300 except
300.4), personality disorders (ICD-9 301),
adjustment reactions (ICD-9 308-309),
other mental disorders (all remaining Chap-
ter 5 diagnoses and non-specific diagnoses
outside Chapter 5). We did not include
non-Chapter 5 diagnoses of patients only
attending primary care, as they would
not necessarily be psychiatric. However,
we included non-Chapter 5 diagnoses in
patients of specialist services, because refer-
ral to psychiatric services implied some
psychiatric morbidity. This method ensured
comparability with previous Australian
work that also included non-Chapter 5
diagnoses (Lawrence et al, 2000). We did
undertake a sensitivity analysis of excluding
the non-Chapter
diagnoses in the specialist group.

5 “‘mental disorders’

Calculation rates

We calculated age-adjusted and gender-
adjusted mortality rates using direct
standardisation. Average population distri-
butions in Nova Scotia from 1995 to
2000 inclusive were used as the standard
weights. The follow-up period began on
the date of the patient’s first contact with
a clinician. We censored patients at death
or on 31 December 2000. Rates were calcu-
lated by principal diagnosis by type of care
received and cause of death. Mortality rates
were also calculated in the rest of the Nova
Scotian population by cause of death and
gender. Denominators were taken from
estimated resident population counts. Mor-
tality rate ratios were calculated in the
study cohort relative to the rate in the pro-
vince’s population. We compared a direct

standardised mortality rate by psychiatric
diagnosis, cause of death, diagnostic case
complexity and treatment setting. We used
a hierarchy of in-patient v. out-patient
and specialist v. primary care, reflecting
both the increasing proportion of patients
with severe mental illness and data reli-
ability. It also allowed comparison with
Australian data (Lawrence et al, 2000).

Regression analysis

We used proportional hazards regression to
examine the risk of death from time of first
contact for psychiatric disorder until death
or censoring at the end of follow-up (31
December 2000). We included principal
psychiatric diagnosis, age
increments), gender, socio-economic status,
treatment setting and place of residence

(in  10-year

(metropolitan Halifax or elsewhere in
the province). Socio-economic status was
assigned according to the 1996 census-
derived average household income by
residential postcode (Kapral et al, 2002).
Income levels of the study population were
classified into the quartiles of the 1996 cen-
sus average household income by postal
code to the 1999 Nova Scotian population
(we used the address recorded at the time
of the initial contact). All analyses were
completed using SAS version 8.

RESULTS

Overall mortality

There were 221048 patients recorded on
the linked database between 1995 and
2000. These consisted of 68101 patients
who had been treated in specialist services
and 152947 patients who had only been
seen in primary care. Of all these patients,
8917 (4%) died during the period: 2504
who had been treated in specialist settings
and 6413 who had only been treated in
primary care. The overall age-standardised
mortality rate was 1394 per 100 000 person
years (95% CI 1360-1420), compared with
a mortality rate among the rest of the Nova
Scotian population of 799 per 100 000 per-
son years (95% CI 791-806). For males,
the age-standardised mortality rate was
1505 per 100000 person years (95% CI
1460-1550); for females, it was 1286 per
100000 person years (95% CI 1250-
1320). This was statistically greater than
the mortality rate in the rest of the Nova
Scotian population of 835 per 100000
person years for males (95% CI 824-846)
and 763 per 100000 person years for
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females (95% CI 753-774). These figures
translated into a mortality rate ratio of
1.74 overall, 1.80 for males and 1.69 for
females.

Specialist psychiatric settings
Mortality rate ratios were particularly high
for patients who had been treated in specia-
list services (Table 1). Within the specialist
group, mortality rates were similar in peo-
ple who had received in-patient, out-patient
and private specialist treatment in the com-
munity (Table 1). Males had significantly
higher mortality rate ratios than females
in in-patient and out-patient settings, but
not among those attending private specia-
lists, where the reverse was true (Table 1).

The mortality rate ratio was signifi-
cantly greater than 1 for all psychiatric
diagnoses in both genders, with the excep-
tion of males with a diagnosis of neurotic
disorder, and females with personality dis-
order (Table 2). Rates were highest for
patients with dementia and other psychoses
(Table 2). Mortality rate ratios were also
significantly greater than 1 for all causes,
in both males and females, with the highest
rate being for suicide (Table 3).

Primary care

The mortality rate ratio for both men and
women with psychiatric diagnoses was sig-
nificantly higher than that of the general
population, but lower than for patients in
specialist settings (see Table 2). It was sig-
nificantly greater than 1 for all psychiatric
diagnoses in both genders, except for
schizophrenia and neurotic and personality
disorders, and in females with a diagnosis
of alcohol, drug or adjustment disorders.
The small number of people with schizo-
phrenia, indicated by the wide confidence
intervals, may explain the negative results
for schizophrenia. Mortality rate ratios
were also significantly greater than 1 for
all causes of death except for diabetes in
both genders, myocardial infarction in
males and suicide in females (see Table 3).
Unlike patients in specialist settings, suicide
did not have the highest mortality rate
ratio.

All settings

When we combined the results from
specialist and primary care settings, all psy-
chiatric disorders were associated with
significantly higher mortality except for
alcohol or drug disorders and neurotic
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Table | Mortality rate ratios of patients treated in specialist services and primary care

Males Females
MRR (95% Cl) MRR (95% Cl)

Specialist services

In-patients 3.07 (2.72-3.42) 2.13 (1.81-2.45)

Out-patients 2.63 (2.48-2.79) 2.4] (2.27-2.55)

Private specialists 2.94 (2.72-3.16) 3.19(2.96-3.41)

Total specialist services 2.78 (2.67-2.88) 2.60 (2.50-2.69)
General practice 1.54 (1.50-1.57) 1.43 (1.39-1.46)

MRR, mortality rate ratio.

disorders in females (see Table 2). Mortal-
ity rate ratios were also significantly greater
than 1 for all causes of death (see Table 3).
A sensitivity analysis revealed that mortal-
ity rate ratios for men and women were
virtually unchanged after removing suicide
as a cause of death. The total mortality rate
ratio was 1.74 (95% CI 1.72-1.76); after
removing suicide as a cause of death, the
ratio was 1.72 (95% CI 1.69-1.74).

Predictors of mortality

We used Cox regression to calculate rela-
tive risks for mortality, adjusting for
confounders such as age, gender and
income (Table 4). The risk of mortality
was 75% higher in males than in females.
Although patients with dementia and

other psychoses were at highest risk across
diagnostic groups, mortality risk was
elevated for all psychiatric disorders.
Patients in specialist psychiatric settings
were significantly more likely to die.
Within the group of patients attending spe-
cialist psychiatric services, people receiving
out-patient treatment in the public sector
had a significantly lower risk than those
treated as in-patients or those attending
private specialists. There was no significant
difference in the mortality risk between
in-patients and those attending private
specialists.

A similar pattern was seen for specific
causes of death (Table 5). Male gender,
greater age and lower income were
generally associated with increased mor-
tality risks. Dementia, other psychoses or

Table2 Mortality rate ratios by principal psychiatric diagnosis and gender

depression were the psychiatric diagnoses
most frequently associated with signifi-
cantly increased mortality from cancer,
diabetes, heart disease or cerebrovascular
disease. As seen in the analysis of overall
mortality, patients attending specialist set-
tings had a higher relative risk than those
attending primary care, out-patients in the
public sector having a significantly lower
risk than in-patients or those attending pri-
vate specialists (Table 5). See Tables 6-10
(presented as a data supplement to the on-
line version of this paper) for additional
data on causes of death. No significant
difference in the mortality risk between
in-patients and those attending private spe-
cialists was seen after stratifying by cause of
death. The only exception to this finding
was death from suicide. There was no
difference in the risk of mortality between
those attending out-patient services or
private specialists, both being significantly
lower than the risk for those who had ever
been admitted (Table 5).

Sensitivity analyses

We found similar results when we used the
entire population of Nova Scotia as the
reference population rather than excluding
those known to primary care or specialist
psychiatric services. In this case, the result-
ing mortality rate ratios were 1.76 for
males and 1.63 for females. We also found

Males Females
Psychiatric care Primary care All Psychiatric care Primary care All
MRR (95% ClI) MRR (95% ClI) MRR (95% ClI) MRR (95% ClI) MRR (95% ClI) MRR (95% CI)
Dementia 8.24(1.58-14.7) 4.33 (3.02-5.61) 5.54 (3.81-7.22) 5.63 (3.71-7.49) 5.92(0.86-10.83)  5.71 (2.96-8.36)
Alcohol/drug disorder 2.66 (2.04-3.26) 1.42 (1.23-1.62) 1.58(1.38-1.76) 2.67 (1.55-3.75) 1.06 (0.73-1.37) 1.21 (0.89-1.51)
Functional psychosis
Schizophrenia 2.47 (1.74-3.64) 2.21 (0.55-3.83) 2.24 (1.58-2.88) 2.39 (1.35-3.41) 2.52 (0.96—4.03) 2.16 (1.51-2.79)
Other psychosis 4.29 (3.70-4.87) 4.44 (3.76-5.09) 4.5 (4.09-4.92) 4.67 (4.01-5.31) 5.26 (4.56-5.93) 5.56 (5.07-6.03)
Mood disorder
Affective psychosis 2.14 (1.87-2.41) 1.61 (1.30-1.91) 1.96 (1.78-2.13) 1.76 (1.54-1.98) 1.63 (1.38-1.87) 1.71 (1.57-1.85)
Depressive disorder 2.47 (1.88-3.04) 2.06 (1.80-2.32) 2.23(1.98-2.47) 2.00 (1.54-2.44) 1.81 (1.59-2.02) 1.99 (1.78-2.20)
Neurotic disorder 1.16 (0.87-1.44) 1.05 (1.00-1.10) 1.10 (1.05-1.14) 1.47 (1.18-1.76) 0.89 (0.84-0.93) 0.95 (0.91-0.99)
Personality disorder 2.28(1.29-3.25) 1.13 (0.34-1.90) 2.04(1.27-2.79) 2.17 (0.49-3.80) 2.05 (0.80-3.28) 2.08 (1.10-3.04)
Adjustment reaction 2.30(1.92-2.68) 1.41 (1.08—1.74) 1.92 (1.57-2.26) 1.61 (1.29-1.93) I.11 (0.84-1.38) 1.44 (1.16-1.72)
Other mental disorder 1.83 (1.25-2.40) 1.43 (1.31-1.56) 1.46 (1.33—1.57) 2.66 (1.65-3.63) 1.15 (1.02-1.27) 1.20 (1.08-1.32)
Non-specific diagnosis' 3.29 (2.94-3.63) - 3.29 (2.94-3.63) 3.02(2.71-3.33) - 3.02(2.71-3.33)
Total 2.78 (2.67-4.07) 1.54 (1.50-1.57) 1.80 (1.77-1.83) 2.60 (2.50-2.69) 1.43 (1.39-1.46) 1.69 (1.66—1.71)

MRR, mortality rate ratio.

I. Non-specific diagnoses outside of ICD—9 Chapter 5 were not included for patients who had only attended primary care.
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Table 3 Mortality rate ratios by cause of death and gender
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Males Females

Psychiatric care Primary care All Psychiatric care Primary care All

MRR (95% ClI) MRR (95% Cl) MRR (95% Cl) MRR (95% ClI) MRR (95% ClI) MRR (95% ClI)
Malignant neoplasm 1.85 (1.67-2.02) 1.73 (1.66-1.79) 1.76 (1.70-1.81) 1.86 (1.68-2.02) 1.39 (1.32-1.44) 1.50 (1.44-1.54)
Diabetes mellitus 4.50 (3.27-5.62) 1.33 (1.00-1.54)  2.00 (1.64-2.23) 3.00 (2.08-3.53) 1.31 (1.00-1.47) 1.69 (1.42-1.80)
Acute myocardial infarction 1.48 (1.15-1.76) 1.06 (0.95-1.18) 1.15 (1.05-1.24) 2.19 (1.76-2.52) 1.21 (1.07-1.32) 1.40 (1.29-1.50)
Other ischaemic heart disease 2.52(2.19-2.86) 1.37 (1.26-1.47) 1.60 (1.51-1.69) 2.64(2.25-2.98) 1.40 (1.27-1.51) 1.66 (1.56—1.75)
Cerebrovascular disease 4.39 (3.71-4.85) 1.75 (1.56-1.87)  2.28(2.19-2.36) 2.6l (2.23-2.95) 1.63 (1.51-1.75) 1.84 (1.74-1.92)
Other circulatory system disorder  2.22 (1.84-2.56) 1.49 (1.38-1.61) 1.64 (1.53—1.73) 243 (2.13-2.72) 1.38 (1.29-1.48) 1.60 (1.53-1.69)
Pneumonia and influenza 3.67 (2.96-4.28) 1.78 (1.60-1.97) 2.15(2.00-2.31) 3.75(3.17-4.29) 1.38 (1.20-1.53) 1.88 (1.73-2.00)
COPD 3.45 (2.92-3.98) 1.40 (1.24-1.55) 1.80 (1.68-1.93) 3.88(3.21-4.43) 1.42 (1.25-1.61) 1.96 (1.79-2.07)
Accidental death 2.37 (1.84-2.83) 1.37 (1.12-1.55) 1.63 (1.44-1.79) 2.21 (1.58-2.87) 1.36 (1.08-1.60) 1.64 (1.50-1.87)
Suicide 8.08 (7.60-9.08) 1.75(1.40-2.08)  3.58(3.50-3.85) 8.00 (7.00-10.00) 1.50 (1.00-2.50)  3.00 (4.00-4.50)
Other cause of death 4.27 (3.99—4.54) 1.76 (1.68—1.83)  2.28(2.22-2.34) 3.41 (3.18-3.63) 1.69 (1.62-1.76) 2.06 (2.00-2.11)
Missing cause of death 2.05 (1.72-2.31) 1.14 (1.02-1.22) 1.34 (1.24-1.41) 1.95 (1.68-2.22) 1.13 (1.04-1.22) 1.31 (1.24-1.40)
Total 2.78 (2.67-2.88) 1.54 (1.50-1.57) 1.80 (1.77-1.83) 2.60 (2.50-2.69) 1.43 (1.39-1.46) 1.69 (1.66—1.71)

COPD, chronic obstructive pulmonary disease; MRR, mortality rate ratio.

similar results when we excluded non-
Chapter 5 diagnoses from the analysis (data
supplement to the online version of this
paper, Table 11).

DISCUSSION

Strengths of the study

One in five Canadians has a psychiatric dis-
order and so the increased mortality rate in
this population is a major public health
concern (Health Canada, 2002). Most stu-
dies have concentrated on the mortality
rate among psychiatric in-patients and not
considered those seen in hospital out-
patient clinics, private specialists’ offices
or primary care centres, where the vast
majority of patients receive treatment. Only
two previous studies have compared out-
patient and in-patient rates in specialist
settings using the same methodology, one
from Australia (Lawrence et al, 2000) and
the other from Italy (Amaddeo et al,
1995). In the Australian study, only in-
patients and those out-patients who were
seen in public hospital settings were
included (Lawrence et al, 2000). Patients
who were seen by private psychiatrists in
the community or by general practitioners
could not be included. In the Italian study,
all patients seen by specialists as in-patients
or out-patients were included, but not those
in primary care (Amaddeo et al, 1995).

Neither of these countries offers universal
healthcare that is free at the point of deliv-
ery, as is the case in Canada. In theory this
universal access to medically necessary care
should decrease the effect of psychiatric
status on health outcomes. To our knowl-
edge, this is the first study to measure the
mortality rate of all individuals with a
treated psychiatric disorder, irrespective of
setting, and including primary care, so
reducing referral or selection bias. The only
patients we were unable to include were
those attending private psychologists or
other non-medically qualified mental health
professionals in private practice.

Limitations of the study

Although we included patients in all medi-
cal and psychiatric settings, we could not
control for differences in help-seeking
behaviour, or recognition of psychiatric
morbidity by the professional of first con-
tact. Neither could we study the effect of
lifestyle, such as alcohol or tobacco use.
There are other limitations to the study.
We used routinely collected administrative
data that may be subject to recording bias,
particularly in general practice. Although
there is good evidence for the validity of
the Discharge Abstract Database, infor-
mation on other administrative data is
more limited (Kephart et al, 2003). Unlike

https://doi.org/10.1192/bjp.187.6.552 Published online by Cambridge University Press

previous Australian and Italian studies of
in-patients and out-patients (Amaddeo et
al, 1995; Lawrence et al, 2000), we did
not have data on marital status, length of
time since first contact with services and
educational status, all of which might
influence mortality. We were therefore
unable to adjust for these factors in
the Cox regression. We were also unable
to consider the effect of legal status. How-
ever, two studies from Australia and the
USA showed no difference in the mortality
rates between involuntary and voluntary
patients (Amaddeo et al, 1995; Crisanti &
Love, 1999). In spite of the high mortality
rate there were few deaths in some sub-
groups with insufficient power to detect
statistically significant effects.

Our inception cohort method meant
that we only considered patients in the first
5 years of treatment for a psychiatric disor-
der. However, previous work has indicated
that the majority of excess mortality occurs
within the first 7 years of psychiatric treat-
ment (Lawrence et al, 2000). The only
exception to this finding is schizophrenia,
for which the observed and expected
mortality curves for patients continue to
diverge over 15 years, and could mean that
our study underestimated the effect of
schizophrenia on mortality.

As this was an epidemiological study of
routinely collected administrative data, we
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Table4 Mortality risk factors

Table5 Mortality risk factors for selected causes of death

Variable Adjusted 95% Cl
RR
Diagnosis
Neurotic disorder 1.000
Dementia 2.057 1.925-2.198
Alcohol or drug 1.489 1.328-1.670
disorder
Functional psychosis
Schizophrenia 1.526 1.227-1.899
Other psychosis 2729 2.550-2.922
Mood disorder
Affective psychosis 1.348 1.238-1.467
Depressive disorder 1.886 1.719-2070
Personality disorder 1.614 1.216-2.143
Adjustment reaction 1.522  1.319-1.757
Other mental disorder  1.290 1.187-1.401

Non-specific diagnosis 1.458 1.030-2.064

Gender
Female 1.000
Male 1.743 1.671-1.818

Age (increase per decade) 2.338 2.302-2.374

Income quartile'

$48746-$225 642 1.000

$40 088-$48 746 1.145  1.064-1.232

$33803-$40088 1.185 1.100-1.276

$11786-$33803 1.235 1.152-1.325
Place of residence

Non-metropolitan area  1.000

Metropolitan area 0.965 0.920-1.011
Treatment setting

Primary care 1.000

Private specialist 1.573 1.468-1.685

Mental health out- 1.262 1.187-1.342

patient
In-patient 1.531  1.372-1.707

RR, relative risk.
I. Canadian dollars.

relied on ICD-9 diagnoses. Diagnostic
accuracy was improved through the clinical
use of DSM diagnoses, which are then con-
verted to ICD-9 codes, as well as DSM
training courses. However, clinicians out-
side publicly funded facilities do not have
access to DSM training. Finally, as this
was a study of mortality irrespective of
cause, we did not include comorbid physi-
cal illness as a covariate in our regression
models. However, we plan to study
this interaction and its effect on a range
of outcomes, including initial admission
to hospital and entry on to the cancer
registry.
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Variable Myocardial infarction Suicide
Adjusted RR 95% Cl Adjusted RR 95% Cl
Diagnosis
Neurotic disorder 1.000 1.000
Dementia 1.078 0.794-1.465 0.418 0.097-1.802
Alcohol or drug disorder 1.487 0.883-2.504 2.106 1.26-3.519
Functional psychosis
Schizophrenia 1.571 0.629-3.924 0.386 0.091-1.643
Other psychosis 1.702 1.254-2.31 0.400 0.095-1.679
Mood disorder
Affective psychosis 1.000 0.674-1.486 1.751 1.098-2.792
Depressive disorder 2.079 1.438-3.006 1.958 0.925-4.144
Personality disorder 1.194 0.295-4.832 3.020 1.263-7.22
Adjustment reaction 0.970 0.454-2.070 0.432 0.104-1.787
Other mental disorder 1.561 1.134-2.147 0.627 0.302-1.299
Non-specific diagnosis 2.003 0.483-8.312 0.000 0.000-0.000
Gender
Female 1.000 1.000
Male 1.719 1.423-2.077 1.728 1.657-1.802
Age (increase per decade) 2.824 2.622-3.043 1.158 1.058-1.268
Income quartile'
$48746-$225 642 1.000 1.000
$40 088-$48746 1.124 0.811-1.56 1.411 0.838-2.376
$33803-$40088 1.524 1.097-2.119 I.166 0.672-2.023
$11786-$33803 1.575 1.141-2.175 1.033 0.587-1.817
Place of residence
Non-metropolitan area 1.000 1.000
Metropolitan area 1.14 0.93-1.399 0.888 0.614-1.284
Treatment setting
Primary care 1.000 1.000
Private specialist 1.950 1.440-2.640 2.368 1.299-4.315
Mental health out-patient 1.143 0.843-1.549 3.001 1.891-4.763
In-patient 1.561 0.914-2.669 16.534 10.189-26.831

RR, relative risk.
|. Canadian dollars.

Comparisons with other studies

In common with studies restricted to
patients of psychiatric services (Amaddeo
et al, 1995; Harris & Barraclough, 1998;
Lawrence et al, 2000; Hannerz et al,
2001; Hansen et al, 2001; Rasanen et al,
2003; Vythilingam et al, 2003) or primary
care (Ensinck et al, 2002), our study of all
patients in treatment for psychiatric disor-
der showed they had an increased mortality
rate. Although the rate for patients of
specialist psychiatric services was particu-
larly high, we also found an increased
mortality rate for patients in primary care.
As expected, mortality rates were elevated
for a wide range of causes of death,
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including carcinoma, diabetes, cardiovascu-
lar disease, respiratory disease, and infec-
tions (Brown et al, 2000; Lawrence et al,
2000; Hansen et al, 2001).

Our findings mirror those of a compar-
able study from Western Australia that
used the same methodology on a similar
administrative database (Lawrence et al,
2000). Findings for individual psychiatric
disorders were also similar, with the highest
rates being found for organic psychiatric
disorders such as dementia (Black, 1998;
Lawrence et al, 2000; Hansen et al,
2001). However, our mortality rate for
out-patients was higher than that in the
Western Australian study. One explanation
might be that we were unable to analyse
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data on residents of psychiatric hostels
separately from other out-patients; the Aus-
tralian study showed that their mortality
rates were as high as those of in-patients
(Lawrence et al, 2000). Another difference
was that the Australian study only consid-
ered the public sector, and so the mortality
rate for patients of private specialists is
unknown. Another explanation is that our
data include private specialists who see a
relatively high proportion of patients with
severe mental illness. Thirty four per cent
of patients seen by specialists in Nova
Scotia have schizophrenia or non-affective
psychosis, as opposed to 24% of out-
patients in publicly funded facilities and
5% of those in primary care.

In the case of patients attending their
general practitioner, we were generally only
able to compare our rates for depression.
These were similar to those seen in general
practice in The Netherlands (Ensinck et al,
2002). Our rates are also similar to those
reported in community surveys of people
with depression, including the Stirling
County Survey in Atlantic Canada (Cuij-
pers & Smit, 2002). We are aware of only
one community study that investigated the
effect of other mental disorders on mortal-
ity (Joukamaa et al, 2001). As in our
sample of general practice
functional psychoses and mood disorders
were associated with an elevated mortality
risk, whereas neuroses were not. This study
did not include organic, adjustment or

attenders,

personality disorders.

The results suggest that the mortality
risk of patients with psychiatric disorders
in general practice is similar to that of the
community and that, although higher than
in people without psychiatric morbidity, it
is less than those in contact with specialist
psychiatric services. However, in terms of
absolute figures, 6413 out of 8917 deaths
(72%) occurred in patients who had only
attended general practice.

Explanations for increased
mortality

There are a number of possible contributing
factors for this elevated risk of mortality,
especially in patients attending specialist
psychiatric services. Patient-based factors
include neurological or immunological
pathology,
alcohol and tobacco use, diet, self-care
and exercise (Brown et al, 2000; Lawrence
et al, 2000; Cuijpers & Smit, 2002;
Lambert et al, 2003). Other possible

adherence to  treatment,

CLINICAL IMPLICATIONS

MORTALITY IN PSYCHIATRIC PATIENTS

B The increased risk of mortality is an issue for all patients with mental illness,
including individuals seen only in primary care, not just those who have received

psychiatric in-patient treatment.

m Although the mortality risk is lower in patients of general practitioners than of

specialists, the greatest absolute number of deaths occurred in the former group.

m The physical health of people with psychiatric illness should be kept under constant
surveillance in all treatment settings, including primary care.

LIMITATIONS

® We relied on routine administrative data that might have been subject to recording

bias.

B There might have been additional influences on mortality, such as marital status,
length of time since first contact with services and educational status, that we could

not control for in the analysis.

m As this was an epidemiological study, detailed clinical information or information
on risk factors such as smoking was not available.
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explanations are cardiovascular and endo-
crine side-effects of psychotropic medi-
cation, reduced access to general medical
care, the perception by specialist psychia-
trists that physical health should be the
province of referring doctors, and the in-
creased difficulty in recognising physical
comorbidity in psychiatric patients with
physical complaints (Brown et al, 2000;
Lawrence et al, 2000; Hansen et al, 2001;
Cuijpers & Smit, 2002; Vanina et al,
2002; Elming et al, 2003). Although
authors have also suggested that suicide
and accidental death may be an explana-
tion for increased mortality (Cuijpers &
Smit, 2002), our study suggests that this
risk is higher for all causes of death.

Our findings support an association
between psychiatric disorder and mortality
from carcinoma, although this is one cause
of death not uniformly associated with
increased mortality in psychiatric patients
(Cohen et al, 2002). Lawrence et al
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(2000), using the same methodology as
ours, also reported a significantly higher
mortality from carcinoma, even though
the incidence rate was no higher than that
of the general population. This suggests
that psychiatric patients benefit less from
cancer services, either because of problems
with access or adherence to treatment.

Implications

Strategies to reduce mortality in psychiatric
patients include addressing lifestyle and
access to services, as well as monitoring
the physical health of both in-patients and
out-patients. Given that we have shown
that mortality risk is increased across a
wide range of psychiatric disorders, efforts
should not be restricted to patients with
dementia or psychosis. Similarly, although
the relative risk is lower than in specialist
settings, most deaths occurred in patients
who had only attended their general
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practitioner for psychiatric care, suggesting
the inclusion of primary care in initiatives
to reduce mortality risk.
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