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People with mental disorders suffer highPeople with mental disorders suffer high

rates of mortality due to physical illnesses,rates of mortality due to physical illnesses,

including ischaemic heart disease (IHD)including ischaemic heart disease (IHD)

(Harris & Barraclough, 1998). IHD mor-(Harris & Barraclough, 1998). IHD mor-

tality has been in steady decline in Australiatality has been in steady decline in Australia

over the past 20 years, owing to the successover the past 20 years, owing to the success

of public health campaigns aimed at re-of public health campaigns aimed at re-

ducing risk factors, and the introductionducing risk factors, and the introduction

of new treatments (Beagleholeof new treatments (Beaglehole et alet al,,

1997). Have people with mental illness also1997). Have people with mental illness also

benefited from these interventions abenefited from these interventions andnd

participated in the favourable trends?participated in the favourable trends?

We examined this question in a largeWe examined this question in a large

population-based record-linkage study.population-based record-linkage study.

We used the Western Australian HealthWe used the Western Australian Health

Services Research Linked Database (WAServices Research Linked Database (WA

Linked Database) to measure mortalityLinked Database) to measure mortality

rates, hospital admission rates and re-rates, hospital admission rates and re-

vascularisation procedure rates in avascularisation procedure rates in a

geographically defined population ofgeographically defined population of

people with diagnosed mental illness, andpeople with diagnosed mental illness, and

to compare these rates with those in theto compare these rates with those in the

general population.general population.

METHODMETHOD

Data sources and case selectionData sources and case selection

The WA Linked Database was used as theThe WA Linked Database was used as the

source of data. It links together records ofsource of data. It links together records of

all private and public hospital separationsall private and public hospital separations

(patient discharges, transfers to another fa-(patient discharges, transfers to another fa-

cility or deaths), contacts with state mentalcility or deaths), contacts with state mental

health services (including public out-patienthealth services (including public out-patient

clinics), death registrations and severalclinics), death registrations and several

other sets of health data for the entire stateother sets of health data for the entire state

of Western Australia (Holmanof Western Australia (Holman et alet al, 1999)., 1999).

Three files were extracted from the WAThree files were extracted from the WA

Linked Database for this analysis. The firstLinked Database for this analysis. The first

file contained all records for any personfile contained all records for any person

who had been in contact with mental healthwho had been in contact with mental health

services in Western Australia during 1966–services in Western Australia during 1966–

1998. The second file contained all records1998. The second file contained all records

for any person admitted to an acute hospi-for any person admitted to an acute hospi-

tal with selected cardiovascular conditionstal with selected cardiovascular conditions

during 1980–1998. The selection was basedduring 1980–1998. The selection was based

on primary diagnoses, which were codedon primary diagnoses, which were coded

using ICD–9 (World Health Organization,using ICD–9 (World Health Organization,

19771977aa). The following conditions were). The following conditions were

selected: IHD (ICD–9 410–414), hyper-selected: IHD (ICD–9 410–414), hyper-

tensive disease (401–405), cerebrovasculartensive disease (401–405), cerebrovascular

disease (430–438) or peripheral vasculardisease (430–438) or peripheral vascular

disease (443). The third file contained alldisease (443). The third file contained all

records for any person admitted for a re-records for any person admitted for a re-

vascularisation procedure in Western Aus-vascularisation procedure in Western Aus-

tralia during 1980–1998. Procedures weretralia during 1980–1998. Procedures were

classified using the International Classifica-classified using the International Classifica-

tion of Procedures in Medicine (ICPM)tion of Procedures in Medicine (ICPM)

(World Health Organization, 1977(World Health Organization, 1977bb) until) until

1987, and using the clinical modification1987, and using the clinical modification

of the Ninth Revision of the Internationalof the Ninth Revision of the International

Classification of Diseases (ICD–9–CM)Classification of Diseases (ICD–9–CM)

(National Coding Centre, 1996) from(National Coding Centre, 1996) from

1988 onwards. Procedures selected were1988 onwards. Procedures selected were

removal of coronary artery obstructionremoval of coronary artery obstruction

(ICPM 5–363; ICD–9–CM 36.0) and cor-(ICPM 5–363; ICD–9–CM 36.0) and cor-

onary artery bypass graft or arterial im-onary artery bypass graft or arterial im-

plant (ICPM 5–361, 5–362; ICD–9–CMplant (ICPM 5–361, 5–362; ICD–9–CM

36.1–36.9). Each file provided data on36.1–36.9). Each file provided data on

acute hospital admissions, death records,acute hospital admissions, death records,

psychiatric in-patient movements and con-psychiatric in-patient movements and con-

tacts with community-based psychiatrictacts with community-based psychiatric

services.services.

Classification of mental disordersClassification of mental disorders

Principal psychiatric diagnoses werePrincipal psychiatric diagnoses were

assigned from the records of contacts withassigned from the records of contacts with

mental health services. The Mental Healthmental health services. The Mental Health

Information System (MHIS) is a coreInformation System (MHIS) is a core

component of the WA Linked Database.component of the WA Linked Database.

The MHIS records separate diagnoses forThe MHIS records separate diagnoses for

each contact with mental health serviceseach contact with mental health services

using ICD–9. The final diagnosis wasusing ICD–9. The final diagnosis was

extracted for each episode of care. Theextracted for each episode of care. The

latest informative psychiatric diagnosislatest informative psychiatric diagnosis

across the episodes was then assigned asacross the episodes was then assigned as

the principal psychiatric diagnosis forthe principal psychiatric diagnosis for

each patient according to the followingeach patient according to the following

hierarchy of diagnoses:hierarchy of diagnoses:

(a)(a) ICD–9 290, 293–296: dementia,ICD–9 290, 293–296: dementia,

organic psychotic conditions, schizo-organic psychotic conditions, schizo-

phrenia and affective psychosis;phrenia and affective psychosis;

(b)(b) ICD–9 291–292, 297–305, 313–315:ICD–9 291–292, 297–305, 313–315:

alcohol and drug psychoses, paranoidalcohol and drug psychoses, paranoid

states, other non-organic psychoses,states, other non-organic psychoses,

neurotic disorders, personality dis-neurotic disorders, personality dis-

orders, sexual deviations, alcohol andorders, sexual deviations, alcohol and

drug dependence, childhood disorders;drug dependence, childhood disorders;

(c)(c) ICD–9 306–312, 317–319: adjustmentICD–9 306–312, 317–319: adjustment

reaction, reaction to stress, depressivereaction, reaction to stress, depressive

disorders not elsewhere classified,disorders not elsewhere classified,

conduct disorders not elsewhere classi-conduct disorders not elsewhere classi-

fied, special syndromes not elsewherefied, special syndromes not elsewhere

classified, mental retardation;classified, mental retardation;

(d)(d) non-chapter 5 (Mental Disorders)non-chapter 5 (Mental Disorders)

diagnoses.diagnoses.
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For instance, if the last episode ofFor instance, if the last episode of

care recorded a diagnosis of alcoholcare recorded a diagnosis of alcohol

dependence, but the previous episode re-dependence, but the previous episode re-

corded schizophrenia, then a diagnosis ofcorded schizophrenia, then a diagnosis of

schizophrenia was assigned. The purposeschizophrenia was assigned. The purpose

of this strategy was to give precedence toof this strategy was to give precedence to

the more severe disorders, and to allowthe more severe disorders, and to allow

for certain conditions such as alcohol orfor certain conditions such as alcohol or

drug dependence to be considered as adrug dependence to be considered as a

potential comorbidity of a psychotic con-potential comorbidity of a psychotic con-

dition. More than 70% of people on thedition. More than 70% of people on the

MHIS had only one diagnosis recorded (atMHIS had only one diagnosis recorded (at

the level used in this study). Of the remain-the level used in this study). Of the remain-

ing cases there were three main groups:ing cases there were three main groups:

those who had a less-specific diagnosisthose who had a less-specific diagnosis

(such as depressive disorder not elsewhere(such as depressive disorder not elsewhere

classified) together with a more-specificclassified) together with a more-specific

diagnosis (such as neurotic depression);diagnosis (such as neurotic depression);

those who had an alcohol/drug conditionthose who had an alcohol/drug condition

as well as a psychotic condition; and thoseas well as a psychotic condition; and those

for whom the specific type of psychosisfor whom the specific type of psychosis

had been refined after further observationhad been refined after further observation

(particularly between schizophrenia and(particularly between schizophrenia and

affective psychosis). The hierarchical ap-affective psychosis). The hierarchical ap-

proach was designed to select the mostproach was designed to select the most

appropriate diagnosis in these cases.appropriate diagnosis in these cases.

Statistical methodsStatistical methods

Age-standardised rates of mortality fromAge-standardised rates of mortality from

IHD were calculated for the general popu-IHD were calculated for the general popu-

lation, and for people who had contactlation, and for people who had contact

with mental health services. Directwith mental health services. Direct

standardisation was used (Rothman,standardisation was used (Rothman,

1986), with the Western Australian1986), with the Western Australian

population used as the standard (Australianpopulation used as the standard (Australian

Bureau of Statistics, 1980–1998). ForBureau of Statistics, 1980–1998). For

population rates, the denominators werepopulation rates, the denominators were

calculated from estimated resident popu-calculated from estimated resident popu-

lation figures published by the Australianlation figures published by the Australian

Bureau of Statistics (Australian Bureau ofBureau of Statistics (Australian Bureau of

Statistics, 1980–1998). Among users ofStatistics, 1980–1998). Among users of

mental health services, calculation ofmental health services, calculation of

mortality rates was restricted to 165 699mortality rates was restricted to 165 699

patients whose first contact with mentalpatients whose first contact with mental

health services occurred during 1980–health services occurred during 1980–

1998, excluding 44 430 patients with1998, excluding 44 430 patients with

previous contact. This was done to avoidprevious contact. This was done to avoid

the results being biased by the healthy-the results being biased by the healthy-

survivor effect. The start of follow-up wassurvivor effect. The start of follow-up was

the date of each patient’s first contact withthe date of each patient’s first contact with

mental health services. They were thenmental health services. They were then

censored either at death or on 31 Decembercensored either at death or on 31 December

1998. Rates were calculated by principal1998. Rates were calculated by principal

psychiatric diagnosis and gender. Ratespsychiatric diagnosis and gender. Rates

were also calculated separately for eachwere also calculated separately for each

year in the study period. Rate ratiosyear in the study period. Rate ratios

were calculated comparing the cohort ofwere calculated comparing the cohort of

users of mental health services with theusers of mental health services with the

entire Western Australian population. Forentire Western Australian population. For

each rate and rate ratio, 95% confidenceeach rate and rate ratio, 95% confidence

intervals were calculated.intervals were calculated.

Rates of first hospital admission andRates of first hospital admission and

rates of vascularisation procedures were cal-rates of vascularisation procedures were cal-

culated in a similar fashion. The only differ-culated in a similar fashion. The only differ-

ence was that the full cohort of 210 129ence was that the full cohort of 210 129

patients was used, as there was no evidencepatients was used, as there was no evidence

of a healthy-survivor bias. Rates were alsoof a healthy-survivor bias. Rates were also

calculated restricted to the inception cohortcalculated restricted to the inception cohort

but, as there was no evidence of any differ-but, as there was no evidence of any differ-

ences, results shown here are from theences, results shown here are from the

analysis of the full cohort (which has greateranalysis of the full cohort (which has greater

statistical power). Rates were restricted to thestatistical power). Rates were restricted to the

first admission for each patient during 1980–first admission for each patient during 1980–

1998, and follow-up began on 1 January1998, and follow-up began on 1 January

1980 for patients whose first contact with1980 for patients whose first contact with

mental health services occurred beforemental health services occurred before

1980. When examining individual heart con-1980. When examining individual heart con-

ditions and procedures, calculations wereditions and procedures, calculations were

made separately for each condition andmade separately for each condition and

individual patients could contribute to moreindividual patients could contribute to more

than one condition if they had separatethan one condition if they had separate

admissions for separate conditions. Patientsadmissions for separate conditions. Patients

were censored at time of admission orwere censored at time of admission or

procedure, or on 31 December 1998.procedure, or on 31 December 1998.

Poisson regression was used to analysePoisson regression was used to analyse

trends in IHD mortality. Poisson regressiontrends in IHD mortality. Poisson regression

models the relationship between counts ofmodels the relationship between counts of

events (in this case, deaths) and a set ofevents (in this case, deaths) and a set of

explanatory variables (in this case, ageexplanatory variables (in this case, age

and year). Separate models were run forand year). Separate models were run for

each gender for both the cohort of userseach gender for both the cohort of users

of mental health services and the totalof mental health services and the total

Western Australian population.Western Australian population.

RESULTSRESULTS

There were 44 767 deaths due to IHDThere were 44 767 deaths due to IHD

during 1980–1998. Of these deaths, 3796during 1980–1998. Of these deaths, 3796

occurred in users of mental health services.occurred in users of mental health services.

The standardised mortality rate was almostThe standardised mortality rate was almost

twice as high in users of mental healthtwice as high in users of mental health

services than in the overall populationservices than in the overall population

(Table 1). The majority of deaths (59%)(Table 1). The majority of deaths (59%)

were ascribed to acute myocardial infarc-were ascribed to acute myocardial infarc-

tion (ICD–9 410.9); however, the mortalitytion (ICD–9 410.9); however, the mortality

rate ratio was higher for other IHD (mostrate ratio was higher for other IHD (most

of these deaths were coded to coronaryof these deaths were coded to coronary

atherosclerosis, ICD–9 414.0, or un-atherosclerosis, ICD–9 414.0, or un-

specified chronic ischaemic heart disease,specified chronic ischaemic heart disease,

ICD–9 414.9).ICD–9 414.9).

There has been a steady decline in theThere has been a steady decline in the

mortality rate due to IHD in the Westernmortality rate due to IHD in the Western

Australian population overall duringAustralian population overall during

1980–1998, dropping from 209 per1980–1998, dropping from 209 per

100 000 person-years to 143 per 100 000100 000 person-years to 143 per 100 000

person-years in males, and from 139 perperson-years in males, and from 139 per

100 000 person-years to 117 per 100 000100 000 person-years to 117 per 100 000

person-years in females. In contrast, theperson-years in females. In contrast, the

IHD mortality rate over the period has re-IHD mortality rate over the period has re-

mained approximately constant in malemained approximately constant in male

psychiatric patients (an average 280 perpsychiatric patients (an average 280 per

100 000 person-years) but increased from100 000 person-years) but increased from

153 per 100 000 person-years to 234 per153 per 100 000 person-years to 234 per

100 000 person-years in female psychiatric100 000 person-years in female psychiatric

patients (Fig. 1).patients (Fig. 1).

Poisson regression analysis of the mor-Poisson regression analysis of the mor-

tality rates found that, in the Westerntality rates found that, in the Western

Australian population, the mortality rateAustralian population, the mortality rate

had been decreasing by 1.9% per yearhad been decreasing by 1.9% per year

(95% CI 1.7–2.1%) in males and by(95% CI 1.7–2.1%) in males and by

0.7% per year in females (95% CI 0.5–0.7% per year in females (95% CI 0.5–

1.0%). In1.0%). In contrast, in users of mentalcontrast, in users of mental

health services the mortality rate was nothealth services the mortality rate was not

significantly changed in males (95% CIsignificantly changed in males (95% CI

for annual increasefor annual increase 770.5% to 0.9%),0.5% to 0.9%),

and was increasing at a rate of 2.2% perand was increasing at a rate of 2.2% per

year in females (95% CI 1.5–3.0%).year in females (95% CI 1.5–3.0%).

Whereas psychiatric patients had higherWhereas psychiatric patients had higher

mortality rates, the age-standardised ratesmortality rates, the age-standardised rates

of first hospital admission of psychiatricof first hospital admission of psychiatric

patients for IHD were little different frompatients for IHD were little different from

3 232

Table1Table1 Observed and expected number of deaths andmortality rate ratios from ischaemic heart disease in users of mental health servicesObserved and expected number of deaths andmortality rate ratios from ischaemic heart disease in users of mental health services

Cause of death (ICD^9 code)Cause of death (ICD^9 code) MalesMales FemalesFemales

ObservedObserved ExpectedExpected Mortality rate ratio (95% CI)Mortality rate ratio (95% CI) ObservedObserved ExpectedExpected Mortality rate ratio (95% CI)Mortality rate ratio (95% CI)

Acute myocardial infarction (410)Acute myocardial infarction (410) 11091109 637637 1.74 (1.64^1.85)1.74 (1.64^1.85) 11291129 652652 1.73 (1.63^1.84)1.73 (1.63^1.84)

Other IHD (411^414)Other IHD (411^414) 757757 341341 2.22 (2.06^2.39)2.22 (2.06^2.39) 801801 362362 2.21 (2.05^2.38)2.21 (2.05^2.38)

Total IHD (410^414)Total IHD (410^414) 18661866 977977 1.91 (1.82^2.00)1.91 (1.82^2.00) 19301930 10161016 1.90 (1.81^1.99)1.90 (1.81^1.99)

IHD, ischaemic heart disease.IHD, ischaemic heart disease.
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those in the general population (Table 2).those in the general population (Table 2).

The number of first hospital admissionsThe number of first hospital admissions

for acute myocardial infarction was closefor acute myocardial infarction was close

to that expected for males but lower thanto that expected for males but lower than

expected for females. Rates significantlyexpected for females. Rates significantly

higher than expected were observed forhigher than expected were observed for

other acute and subacute IHD, and margin-other acute and subacute IHD, and margin-

ally elevated rates for angina pectoris. Theally elevated rates for angina pectoris. The

rate of hospital admissions for coronaryrate of hospital admissions for coronary

atherosclerosis was slightly but significantlyatherosclerosis was slightly but significantly

down in male psychiatric patients, anddown in male psychiatric patients, and

there was a small but statisticallythere was a small but statistically

significant elevation in female psychiatricsignificant elevation in female psychiatric

patients.patients.

Mortality and first hospital admissionMortality and first hospital admission

rates for IHD relative to the general com-rates for IHD relative to the general com-

munity are shown in Table 3 by principal psy-munity are shown in Table 3 by principal psy-

chiatric diagnosis. Patients with dementiachiatric diagnosis. Patients with dementia

experienced the highest excess mortality, fol-experienced the highest excess mortality, fol-

lowed by patients with other psychoses.lowed by patients with other psychoses. InIn

males, elevated mortality rates were observedmales, elevated mortality rates were observed

in all diagnostic groups except personalityin all diagnostic groups except personality

disorders, adjustment disorder and non-disorders, adjustment disorder and non-

specific diagnoses. However, only males withspecific diagnoses. However, only males with

neurotic disorder and attempted self-harmneurotic disorder and attempted self-harm

had elevated rates of hospital admission forhad elevated rates of hospital admission for

IHD. Males with schizophrenia were onlyIHD. Males with schizophrenia were only

60% as likely to be admitted for IHD com-60% as likely to be admitted for IHD com-

pared with males in the general population,pared with males in the general population,

despite being 1.8 times as likely to die fromdespite being 1.8 times as likely to die from

IHD. A similar pattern of excess mortalityIHD. A similar pattern of excess mortality

was observed in females, with the exceptionwas observed in females, with the exception

of females with schizophrenia. For patientsof females with schizophrenia. For patients

with neurotic disorders, significantly elevatedwith neurotic disorders, significantly elevated

hospital admission rates were observed,hospital admission rates were observed,

together with correspondingly elevated mor-together with correspondingly elevated mor-

tality rates. For most other conditions,tality rates. For most other conditions,

including dementia, alcohol and drug dis-including dementia, alcohol and drug dis-

orders, schizophrenia and other psychoses,orders, schizophrenia and other psychoses,

personality disorders and depressive dis-personality disorders and depressive dis-

order, the mortality rate ratio was markedlyorder, the mortality rate ratio was markedly

higher than the hospital admission rate ratio.higher than the hospital admission rate ratio.

Of IHD deaths, 13% occurred withinOf IHD deaths, 13% occurred within

28 days of admission for acute myocar-28 days of admission for acute myocar-

dial infarction. Thedial infarction. The 28-day case fatality28-day case fatality

rate was directly comparable betweenrate was directly comparable between

people with previous contact with mentalpeople with previous contact with mental

health services (12.2% mortality) and thehealth services (12.2% mortality) and the

remainder of the population (13.0%remainder of the population (13.0%

mortality). The excess mortality from IHDmortality). The excess mortality from IHD

in psychiatric patients occurred outsidein psychiatric patients occurred outside

the hospital environment. In those who sur-the hospital environment. In those who sur-

vived for at least 28 days following admis-vived for at least 28 days following admis-

sion for acute myocardial infarction,sion for acute myocardial infarction,

longer-term survival was worse in psy-longer-term survival was worse in psy-

chiatric patients (12% mortality afterchiatric patients (12% mortality after

2 years, compared with 7% mortality in2 years, compared with 7% mortality in

the remainder of the population).the remainder of the population).

During 1980–1998, there were 30 593During 1980–1998, there were 30 593

hospital admissions for revascularisationhospital admissions for revascularisation

procedures (17 348 for coronary arteryprocedures (17 348 for coronary artery

bypass grafts and 13 245 for removal ofbypass grafts and 13 245 for removal of

coronary artery obstructions), representingcoronary artery obstructions), representing

23 900 individual patients. Of these23 900 individual patients. Of these

patients, 1807 had previous contact withpatients, 1807 had previous contact with

mental health services. First hospital admis-mental health services. First hospital admis-

sion rates for revascularisation proceduression rates for revascularisation procedures

were lower than expected in male psychi-were lower than expected in male psychi-

atric patients, and about what wasatric patients, and about what was

expected in females (Table 4). Slightlyexpected in females (Table 4). Slightly

lower rate ratios were observed forlower rate ratios were observed for

coronary artery bypass grafts comparedcoronary artery bypass grafts compared

with removal of coronary artery obstruc-with removal of coronary artery obstruc-

tions. Procedure rates were significantlytions. Procedure rates were significantly

lower in males with dementia, alcohol/druglower in males with dementia, alcohol/drug

disorders, schizophrenia, affective disorderdisorders, schizophrenia, affective disorder

and other psychosis, and in femalesand other psychosis, and in females

with schizophrenia. Patients with neuro-with schizophrenia. Patients with neuro-

tic disorders had elevated rates oftic disorders had elevated rates of

revascularisation procedures.revascularisation procedures.

DISCUSSIONDISCUSSION

Mortality rates from IHD were high andMortality rates from IHD were high and

have been increasing in users of mentalhave been increasing in users of mental

3 33 3

Fig. 1Fig. 1 Ischaemic heart diseasemortality rates inWestern Australia1980^1998, total population ratesIschaemic heart diseasemortality rates inWestern Australia1980^1998, total population rates

(-(----- males; - ---- - females) and rates in mental health service users (---- males; - ---- - females) and rates in mental health service users (--------, males;, males; ^ ^ ^^ ^ ^, females)., females).
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Table 2Table 2 Observed and expected number of patients admitted to hospital for ischaemic heart disease in users of mental health servicesObserved and expected number of patients admitted to hospital for ischaemic heart disease in users of mental health services

Principal diagnosis (ICD^9 code)Principal diagnosis (ICD^9 code) MalesMales FemalesFemales

ObservedObserved ExpectedExpected Admission rate ratio (95%CI)Admission rate ratio (95%CI) ObservedObserved ExpectedExpected Admission rate ratio (95%CI)Admission rate ratio (95%CI)

Acute myocardial infarction (410)Acute myocardial infarction (410) 12361236 13141314 0.96 (0.91^1.01)0.96 (0.91^1.01) 11871187 12731273 0.93 (0.87^0.99)0.93 (0.87^0.99)

Other acute & subacute IHD (411)Other acute & subacute IHD (411) 997997 742742 1.34 (1.25^1.44)1.34 (1.25^1.44) 954954 649649 1.47 (1.37^1.57)1.47 (1.37^1.57)

Angina pectoris (413)Angina pectoris (413) 14261426 12941294 1.10 (1.04^1.17)1.10 (1.04^1.17) 13961396 11201120 1.25 (1.17^1.32)1.25 (1.17^1.32)

Coronary atherosclerosis (414.0)Coronary atherosclerosis (414.0) 11731173 12921292 0.91 (0.85^0.97)0.91 (0.85^0.97) 633633 544544 1.16 (1.07^1.27)1.16 (1.07^1.27)

Other IHD (412, 414.1^414.9)Other IHD (412, 414.1^414.9) 428428 394394 1.09 (0.99^1.21)1.09 (0.99^1.21) 349349 268268 1.30 (1.16^1.46)1.30 (1.16^1.46)

Total (410^414)Total (410^414) 34403440 34713471 0.99 (0.95^1.02)0.99 (0.95^1.02) 29842984 27102710 1.10 (1.06^1.15)1.10 (1.06^1.15)

IHD, ischaemic heart disease.IHD, ischaemic heart disease.
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health services. IHD was the leading causehealth services. IHD was the leading cause

of excess mortality in users of mental healthof excess mortality in users of mental health

services (accounting for 16% of all excessservices (accounting for 16% of all excess

deaths, compared with 8% of excess deathsdeaths, compared with 8% of excess deaths

due to suicide). By contrast, the rate ofdue to suicide). By contrast, the rate of

hospital admission was practically nohospital admission was practically no

different from that in the general com-different from that in the general com-

munity, suggesting that case fatality is amunity, suggesting that case fatality is a

major issue in this group. Revascularisationmajor issue in this group. Revascularisation

procedure rates were low, particularly inprocedure rates were low, particularly in

patients with psychoses, raising questionspatients with psychoses, raising questions

of access to services and equity of serviceof access to services and equity of service

provision.provision.

Risk factors for cardiovascularRisk factors for cardiovascular
diseasedisease

Risk factors for cardiovascular diseaseRisk factors for cardiovascular disease

include family history, smoking, poor diet,include family history, smoking, poor diet,

high cholesterol, obesity, lack of exercisehigh cholesterol, obesity, lack of exercise

and stress levels. The 1997 National Surveyand stress levels. The 1997 National Survey

of Mental Health and Wellbeing found thatof Mental Health and Wellbeing found that

43% of Western Australians with a diag-43% of Western Australians with a diag-

nosable mental health condition were cur-nosable mental health condition were cur-

rent smokers, compared with 24% amongrent smokers, compared with 24% among

people without a mental disorder (Austra-people without a mental disorder (Austra-

lian Bureau of Statistics, 1999). The preva-lian Bureau of Statistics, 1999). The preva-

lence of smoking was even higher amonglence of smoking was even higher among

patients with psychosis, at 66% (Jablenskypatients with psychosis, at 66% (Jablensky

et alet al, 1999). Obesity is known to be a, 1999). Obesity is known to be a

problem among people with chronic mentalproblem among people with chronic mental

illness (Wallace & Tenant, 1998) and hasillness (Wallace & Tenant, 1998) and has

been linked to overeating, underactivitybeen linked to overeating, underactivity

and ignorance of correct dietaryand ignorance of correct dietary princi-princi-

ples (Gopalaswamy & Morgan, 1985;ples (Gopalaswamy & Morgan, 1985;

McCreadieMcCreadie et alet al, 1998). Weight gain is also, 1998). Weight gain is also

a known side-effect of some antipsychotica known side-effect of some antipsychotic

medications (Silverstonemedications (Silverstone et alet al, 1988; Allison, 1988; Allison

et alet al, 1999). Lower levels of physical fitness, 1999). Lower levels of physical fitness

have also been found in mental illness,have also been found in mental illness,

linked to physical inactivity (Martinsen,linked to physical inactivity (Martinsen,

1990).1990).

Trends in cardiovascular mortalityTrends in cardiovascular mortality

The rates of cardiovascular mortality in theThe rates of cardiovascular mortality in the

general population of Western Australiageneral population of Western Australia

have been in steady decline over the periodhave been in steady decline over the period

from 1980 to 1998. Whereas public healthfrom 1980 to 1998. Whereas public health

campaigns and the introduction of newcampaigns and the introduction of new

therapies have been shown to be very suc-therapies have been shown to be very suc-

cessful in the general population, it wouldcessful in the general population, it would

appear that people with mental illness haveappear that people with mental illness have

received little or no benefit from this pro-received little or no benefit from this pro-

gress. Over the same period, cardiovasculargress. Over the same period, cardiovascular

mortality rates have increased in womenmortality rates have increased in women

known to mental health services and haveknown to mental health services and have

remained approximately constant in men.remained approximately constant in men.

The evidence cited above concerningThe evidence cited above concerning

cardiovascular risk factors in mental illnesscardiovascular risk factors in mental illness

suggests that health campaigns targeted atsuggests that health campaigns targeted at

these risk factors have had no impact in thisthese risk factors have had no impact in this

population. Users of mental health servicespopulation. Users of mental health services

are a significant group numerically, repre-are a significant group numerically, repre-

senting 8% of the adult population ofsenting 8% of the adult population of

Western Australia. Therefore, public healthWestern Australia. Therefore, public health

and clinical strategies specifically targetedand clinical strategies specifically targeted

towards this group should be developed.towards this group should be developed.

Psychiatric patients had a higher deathPsychiatric patients had a higher death

rate from acute myocardial infarction thanrate from acute myocardial infarction than

did the general community, although thedid the general community, although the

rate of hospital admission was no higherrate of hospital admission was no higher

than expected in males and marginally low-than expected in males and marginally low-

er than expected in females. Outcomeser than expected in females. Outcomes

following acute myocardial infarction arefollowing acute myocardial infarction are

affected by how quickly emergency treat-affected by how quickly emergency treat-

ment can be administered. The lower ratesment can be administered. The lower rates

of hospital admission could be due to theof hospital admission could be due to the

fact that psychiatric patients with acutefact that psychiatric patients with acute
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Table 3Table 3 Standardisedmortalityrate ratios and standardisedhospital admission rate ratios for ischaemic heartStandardisedmortality rate ratios and standardisedhospital admission rate ratios for ischaemic heart

disease comparingusers ofmental health serviceswith the general community, byprincipalpsychiatric diagnosisdisease comparingusers ofmental health serviceswith the general community, byprincipal psychiatric diagnosis

Principal psychiatricPrincipal psychiatric MalesMales FemalesFemales

diagnosisdiagnosis
Mortality rateMortality rate

ratio (95% CI)ratio (95% CI)

Admission rateAdmission rate

ratio (95% CI)ratio (95% CI)

Mortality rateMortality rate

ratio (95% CI)ratio (95% CI)

Admission rateAdmission rate

ratio (95% CI)ratio (95% CI)

DementiaDementia 4.48 (3.09^6.49)4.48 (3.09^6.49) 0.76 (0.46^1.25)0.76 (0.46^1.25) 2.88 (2.56^3.23)2.88 (2.56^3.23) 1.15 (0.68^1.95)1.15 (0.68^1.95)

Alcohol/drug disordersAlcohol/drug disorders 1.57 (1.38^1.79)1.57 (1.38^1.79) 0.94 (0.87^1.02)0.94 (0.87^1.02) 1.75 (1.38^2.22)1.75 (1.38^2.22) 1.01 (0.86^1.19)1.01 (0.86^1.19)

SchizophreniaSchizophrenia 1.78 (1.21^2.61)1.78 (1.21^2.61) 0.59 (0.49^0.71)0.59 (0.49^0.71) 0.86 (0.50^1.49)0.86 (0.50^1.49) 0.60 (0.47^0.76)0.60 (0.47^0.76)

Affective psychosisAffective psychosis 1.58 (1.32^1.90)1.58 (1.32^1.90) 1.00 (0.89^1.13)1.00 (0.89^1.13) 1.35 (1.13^1.60)1.35 (1.13^1.60) 1.06 (0.95^1.18)1.06 (0.95^1.18)

Other psychosesOther psychoses 2.47 (2.15^2.85)2.47 (2.15^2.85) 0.90 (0.75^1.07)0.90 (0.75^1.07) 2.85 (2.54^3.19)2.85 (2.54^3.19) 0.96 (0.81^1.13)0.96 (0.81^1.13)

Neurotic disorderNeurotic disorder 1.36 (1.16^1.59)1.36 (1.16^1.59) 1.34 (1.25^1.45)1.34 (1.25^1.45) 1.23 (1.08^1.41)1.23 (1.08^1.41) 1.46 (1.36^1.56)1.46 (1.36^1.56)

Personality disorderPersonality disorder 1.22 (0.73^2.04)1.22 (0.73^2.04) 1.06 (0.86^1.31)1.06 (0.86^1.31) 1.37 (0.71^2.61)1.37 (0.71^2.61) 0.95 (0.67^1.34)0.95 (0.67^1.34)

Adjustment disorderAdjustment disorder 0.96 (0.69^1.34)0.96 (0.69^1.34) 0.94 (0.75^1.17)0.94 (0.75^1.17) 0.67 (0.46^0.97)0.67 (0.46^0.97) 1.07 (0.87^1.33)1.07 (0.87^1.33)

Depressive disorderDepressive disorder 1.81 (1.50^2.19)1.81 (1.50^2.19) 1.12 (0.94^1.34)1.12 (0.94^1.34) 1.87 (1.60^2.18)1.87 (1.60^2.18) 1.25 (1.08^1.45)1.25 (1.08^1.45)

Other mental disordersOthermental disorders 1.57 (1.27^1.95)1.57 (1.27^1.95) 1.03 (0.90^1.18)1.03 (0.90^1.18) 1.26 (0.95^1.66)1.26 (0.95^1.66) 1.26 (1.07^1.49)1.26 (1.07^1.49)

Attempted self-harmAttempted self-harm 1.72 (1.32^2.24)1.72 (1.32^2.24) 1.24 (1.04^1.47)1.24 (1.04^1.47) 1.55 (1.11^2.17)1.55 (1.11^2.17) 1.34 (1.10^1.64)1.34 (1.10^1.64)

Non-specific diagnosesNon-specific diagnoses 1.02 (0.83^1.25)1.02 (0.83^1.25) 0.96 (0.84^1.08)0.96 (0.84^1.08) 1.38 (1.13^1.69)1.38 (1.13^1.69) 1.01 (0.88^1.17)1.01 (0.88^1.17)

TotalTotal 1.91 (1.82^2.00)1.91 (1.82^2.00) 0.99 (0.95^1.02)0.99 (0.95^1.02) 1.90 (1.81^1.99)1.90 (1.81^1.99) 1.10 (1.06^1.15)1.10 (1.06^1.15)

Table 4Table 4 Revascularisation procedure rate ratios (95%CIs) comparingusers ofmental health serviceswith theRevascularisation procedure rate ratios (95%CIs) comparingusers ofmental health serviceswith the

general community, by procedure type and principal psychiatric diagnosisgeneral community, by procedure type and principal psychiatric diagnosis

MalesMales FemalesFemales

Procedure typeProcedure type

Removal of coronary artery obstructionRemoval of coronary artery obstruction 0.85 (0.78^0.93)0.85 (0.78^0.93) 0.98 (0.87^1.11)0.98 (0.87^1.11)

Coronary artery bypass graft or arterial implantCoronary artery bypass graft or arterial implant 0.75 (0.70^0.80)0.75 (0.70^0.80) 0.90 (0.81^1.01)0.90 (0.81^1.01)

Principal psychiatric diagnosisPrincipal psychiatric diagnosis

DementiaDementia 0.14 (0.07^0.26)0.14 (0.07^0.26) 0.53 (0.16^1.74)0.53 (0.16^1.74)

Alcohol/drug disordersAlcohol/drug disorders 0.60 (0.52^0.68)0.60 (0.52^0.68) 0.86 (0.61^1.21)0.86 (0.61^1.21)

SchizophreniaSchizophrenia 0.31 (0.21^0.45)0.31 (0.21^0.45) 0.34 (0.18^0.64)0.34 (0.18^0.64)

Affective psychosisAffective psychosis 0.77 (0.64^0.93)0.77 (0.64^0.93) 0.79 (0.62^1.01)0.79 (0.62^1.01)

Other psychosesOther psychoses 0.66 (0.48^0.91)0.66 (0.48^0.91) 0.79 (0.52^1.20)0.79 (0.52^1.20)

Neurotic disorderNeurotic disorder 1.21 (1.09^1.35)1.21 (1.09^1.35) 1.28 (1.12^1.46)1.28 (1.12^1.46)

Personality disorderPersonality disorder 0.97 (0.72^1.31)0.97 (0.72^1.31) 0.90 (0.50^1.65)0.90 (0.50^1.65)

Adjustment disorderAdjustment disorder 1.06 (0.79^1.41)1.06 (0.79^1.41) 1.12 (0.76^1.66)1.12 (0.76^1.66)

Depressive disorderDepressive disorder 0.86 (0.64^1.15)0.86 (0.64^1.15) 0.85 (0.60^1.20)0.85 (0.60^1.20)

Othermental disordersOther mental disorders 0.98 (0.81^1.19)0.98 (0.81^1.19) 1.05 (0.75^1.47)1.05 (0.75^1.47)

Attempted self-harmAttempted self-harm 1.04 (0.80^1.35)1.04 (0.80^1.35) 1.31 (0.91^1.88)1.31 (0.91^1.88)

Non-specific diagnosesNon-specific diagnoses 0.83 (0.69^1.00)0.83 (0.69^1.00) 0.94 (0.72^1.25)0.94 (0.72^1.25)
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myocardial infarction died before theymyocardial infarction died before they

could be admitted to a hospital emergencycould be admitted to a hospital emergency

department. It is possible thatdepartment. It is possible that some psychi-some psychi-

atric conditions, such as schizophrenia,atric conditions, such as schizophrenia,

may interfere with effective communicationmay interfere with effective communication

of symptoms. In critical conditions such asof symptoms. In critical conditions such as

acute myocardial infarction, this may resultacute myocardial infarction, this may result

in a delay of treatment that contributes toin a delay of treatment that contributes to

excess mortality. Social isolation could alsoexcess mortality. Social isolation could also

be an issue, as people with chronic mentalbe an issue, as people with chronic mental

disorders are more likely to live alone, indisorders are more likely to live alone, in

a hostel or even to be homeless. Conse-a hostel or even to be homeless. Conse-

quently, they are more likely to be alonequently, they are more likely to be alone

at the time of an infarction and thereforeat the time of an infarction and therefore

to lack assistance.to lack assistance.

There are other factors that may contri-There are other factors that may contri-

bute to a high rate of coronary events inbute to a high rate of coronary events in

this group of patients. People with mentalthis group of patients. People with mental

illness may experience an elevated risk ofillness may experience an elevated risk of

acute coronary events due to causes of fatalacute coronary events due to causes of fatal

arrhythmias such as heavy smoking andarrhythmias such as heavy smoking and

possibly certain psychopharmacologicalpossibly certain psychopharmacological

agents (Glassman, 1998; Applebyagents (Glassman, 1998; Appleby et alet al,,

2000). Considering the tentative evidence2000). Considering the tentative evidence

that antipsychotic polypharmacy may bethat antipsychotic polypharmacy may be

associated with reduced survival (Wadding-associated with reduced survival (Wadding-

tonton et alet al, 1998), there is a need for further, 1998), there is a need for further

research into the cardiotoxic effects ofresearch into the cardiotoxic effects of

pharmacotherapy in psychiatry.pharmacotherapy in psychiatry.

Mental illness and generalMental illness and general
health carehealth care

Although hospital admission rates for someAlthough hospital admission rates for some

ischaemic heart conditions were mildlyischaemic heart conditions were mildly

elevated in users of mental health serviceselevated in users of mental health services

compared with general population rates,compared with general population rates,

the excess of mortality was considerablythe excess of mortality was considerably

higher than the excess of hospital admis-higher than the excess of hospital admis-

sion. This raises the question of whether,sion. This raises the question of whether,

in spite of their rate of hospital admission,in spite of their rate of hospital admission,

psychiatric patients are actually receivingpsychiatric patients are actually receiving

the same level of care, relative to clinicalthe same level of care, relative to clinical

need, that is afforded the general com-need, that is afforded the general com-

munity for circulatory system disorders.munity for circulatory system disorders.

Rates of revascularisation procedures wereRates of revascularisation procedures were

low considering the high rate of mortality.low considering the high rate of mortality.

The results imply that people with mentalThe results imply that people with mental

illness are not receiving these interventionsillness are not receiving these interventions

at a level matching that in the generalat a level matching that in the general

population.population.

DrussDruss et alet al (2000) found lower rates of(2000) found lower rates of

cardiovascular procedures undertaken in ancardiovascular procedures undertaken in an

index admission for acute myocardial in-index admission for acute myocardial in-

farction if the patient had a mental disorderfarction if the patient had a mental disorder

recorded as a comorbidity. Our results con-recorded as a comorbidity. Our results con-

firm in a large population-based record-firm in a large population-based record-

linkage study that thelinkage study that the total cardiovasculartotal cardiovascular

procedure rate in users of mental healthprocedure rate in users of mental health

services is very low relative to their heavyservices is very low relative to their heavy

burden of cardiovascular morbidity andburden of cardiovascular morbidity and

mortality, although this varies by diagnosis.mortality, although this varies by diagnosis.

When examining procedure rates byWhen examining procedure rates by

diagnosis, it is clear that patients withdiagnosis, it is clear that patients with

schizophrenia have a much lower rate ofschizophrenia have a much lower rate of

cardiovascular procedures, even thoughcardiovascular procedures, even though

these patients have among the highest levelsthese patients have among the highest levels

of smoking, obesity and other cardiovascu-of smoking, obesity and other cardiovascu-

lar risk factors. Is it possible that circula-lar risk factors. Is it possible that circula-

tory system disorders are underdiagnosedtory system disorders are underdiagnosed

in mental illness, contributing to the largein mental illness, contributing to the large

excess in mortality? There is some indirectexcess in mortality? There is some indirect

evidence to support this conjecture. It isevidence to support this conjecture. It is

known that mental health services can missknown that mental health services can miss

physical conditions in their patientsphysical conditions in their patients

(Koranyi, 1979; Koran(Koranyi, 1979; Koran et alet al, 1989), and, 1989), and

that not all psychiatrists undertake physicalthat not all psychiatrists undertake physical

examinations of their patients (McIntyre &examinations of their patients (McIntyre &

Romano, 1977; Patterson, 1978). More-Romano, 1977; Patterson, 1978). More-

over, Kendrick (1996) reported that in aover, Kendrick (1996) reported that in a

survey of general practices he found thatsurvey of general practices he found that

cardiovascular risk factors were regularlycardiovascular risk factors were regularly

recorded in the notes for adults with long-recorded in the notes for adults with long-

term mental illness, but that the generalterm mental illness, but that the general

practitioners had rarely attempted topractitioners had rarely attempted to

intervene.intervene.

StigmaStigma

Patients with neurotic disorders have aPatients with neurotic disorders have a

higher than average rate of revascularisa-higher than average rate of revascularisa-

tion procedures, possibly because theytion procedures, possibly because they

comprise a subset of individuals with anxi-comprise a subset of individuals with anxi-

ety or somatisation disorders who are moreety or somatisation disorders who are more

likely to seek specialist consultation, orlikely to seek specialist consultation, or

because the pressure of the physical symp-because the pressure of the physical symp-

toms of heart disease may be more difficulttoms of heart disease may be more difficult

for individuals whose mechanisms offor individuals whose mechanisms of

coping with stress are already challenged.coping with stress are already challenged.

In contrast, patients with schizophreniaIn contrast, patients with schizophrenia

are clearly disadvantaged regarding accessare clearly disadvantaged regarding access

to such treatment. These findings concern-to such treatment. These findings concern-

ing the standard of health care provideding the standard of health care provided

to people with mental illness raise the ques-to people with mental illness raise the ques-

tion of whether the stigma associated withtion of whether the stigma associated with

mental illness extends beyond the generalmental illness extends beyond the general

community into the medical profession.community into the medical profession.

Although implicit stigmatising attitudes onAlthough implicit stigmatising attitudes on

the part of providers of specialist carethe part of providers of specialist care

may play a role (Haghighat, 2001), the dis-may play a role (Haghighat, 2001), the dis-

parity in service provision may also be dueparity in service provision may also be due

to socio-economic factors. The majority ofto socio-economic factors. The majority of

revascularisation procedures are performedrevascularisation procedures are performed

as elective interventions to which carriers ofas elective interventions to which carriers of

private health insurance have readier accessprivate health insurance have readier access

than people covered only by Medicare (thethan people covered only by Medicare (the

Australian national health service). Consid-Australian national health service). Consid-

ering that, in Australia, only 13% of peopleering that, in Australia, only 13% of people

with psychotic disorders have privatewith psychotic disorders have private

health insurance, as compared with anhealth insurance, as compared with an

average of 32% for the general populationaverage of 32% for the general population

(Jablensky(Jablensky et alet al, 1999), the compound, 1999), the compound

predicament of this group of psychiatricpredicament of this group of psychiatric

patients deserves further study, to developpatients deserves further study, to develop

health care policy and interventions tohealth care policy and interventions to

reduce these inequalities.reduce these inequalities.

Given that the excess risk of heart dis-Given that the excess risk of heart dis-

ease rather than the excess risk of suicideease rather than the excess risk of suicide

is the leading killer of people with mentalis the leading killer of people with mental

illness, mental health services should adoptillness, mental health services should adopt

a more proactive role in identifying patientsa more proactive role in identifying patients

with cardiovascular problems and referringwith cardiovascular problems and referring

them for early intervention. People withthem for early intervention. People with

mental illnessmental illness may benefit also if generalmay benefit also if general

practitioners have a greater role in theirpractitioners have a greater role in their

primary medical care.primary medical care.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Peoplewithmental illness are at high risk of death due to heart disease.Peoplewithmental illness are at high risk of death due to heart disease.

&& Despite the highmortality, hospital admissions for heart disease are nomoreDespite the highmortality, hospital admissions for heart disease are nomore
common in peoplewithmental illness than in the general community, whereascommon in peoplewithmental illness than in the general community, whereas
procedural interventions aremuch less frequently conducted.procedural interventions aremuch less frequently conducted.

&& Greater attention needs to be paid to the generalmedical care of peoplewithGreater attention needs to be paid to the generalmedical care of peoplewith
mental illness.mental illness.

LIMITATIONSLIMITATIONS

&& Information on risk factors for individuals, such as smoking, was not available.Information on risk factors for individuals, such as smoking, was not available.

&& Clinical diagnoses were those recorded on themental health information system,Clinical diagnoses were those recorded on themental health information system,
not research diagnoses.not research diagnoses.

&& Detailed clinical informationwas not available on themental health informationDetailed clinical informationwas not available on themental health information
system.system.
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