
BackgroundBackground There is an excess ofThere is an excess of

death fromnatural causes amongpeopledeath fromnatural causes amongpeople

with schizophrenia.with schizophrenia.

AimsAims Schizophrenia and its treatmentSchizophrenia and its treatment

withneurolepticswere studied for theirwithneurolepticswere studied for their

prediction ofmortality in a representativeprediction ofmortality in a representative

populationsample of 7217 Finns agedpopulationsample of 7217 Finns aged553030

years.years.

MethodMethod Acomprehensive healthAcomprehensive health

examinationwas carried out at baseline.examinationwas carried out at baseline.

Schizophreniawas determinedusing theSchizophreniawas determinedusing the

Present State Examination andpreviousPresent State Examination andprevious

medicalrecords.medicalrecords.

ResultsResults Duringa17-year follow-up, 39Duringa17-year follow-up, 39

ofthe 99 peoplewith schizophrenia died.of the 99 peoplewith schizophrenia died.

Adjusted for age andgender, the relativeAdjusted for age andgender, the relative

mortalityriskbetweenthosewith schizo-mortalityriskbetweenthosewith schizo-

phrenia and otherswas 2.84 (95% CIphrenia and otherswas 2.84 (95% CI

2.06^3.90), andwas2.25 (95%CI1.61^3.15)2.06^3.90), andwas2.25 (95%CI1.61^3.15)

after further adjusting for somaticafter further adjusting for somatic

diseases,diseases,bloodbloodpressure,pressure,cholesterol,bodycholesterol,body

mass index, smoking, exercise, alcoholmass index, smoking, exercise, alcohol

intakeandeducation.Thenumberofneuro-intakeandeducation.Thenumberofneuro-

leptics used atthe time ofthe baselineleptics used atthe time ofthe baseline

survey showed a gradedrelationtosurvey showed a gradedrelationto

mortality.Adjusted for age, gender,mortality.Adjusted for age, gender,

somatic diseases and other potentialrisksomatic diseases and other potentialrisk

factors for premature death, the relativefactors for premature death, the relative

riskwas 2.50 (95% CI1.46^4.30) perriskwas 2.50 (95% CI1.46^4.30) per

incrementof oneneuroleptic.incrementof one neuroleptic.

ConclusionsConclusions Thereis anurgentneedtoThereis anurgentneedto

ascertainwhether thehighmortalityinascertainwhether thehighmortalityin

schizophreniaisattributabletothedisorderschizophreniaisattributabletothedisorder

itself or the antipsychoticmedication.itself or the antipsychoticmedication.

Declaration of interestDeclaration of interest None.None.

Excess mortality among people with schizo-Excess mortality among people with schizo-

phrenia is partly a result of suicide (Brown,phrenia is partly a result of suicide (Brown,

1997; Harris & Barraclough, 1998; Heila1997; Harris & Barraclough, 1998; Heilä

& Lonnqvist, 2003) but is also attributable& Lönnqvist, 2003) but is also attributable

to natural deaths (Brown, 1997; Morten-to natural deaths (Brown, 1997; Morten-

sen, 2003), obviously explained by dietarysen, 2003), obviously explained by dietary

and lifestyle factors (Brown, 1997) andand lifestyle factors (Brown, 1997) and

possibly by use of neuroleptics (Montoutpossibly by use of neuroleptics (Montout

et alet al, 2002; Ray & Meador, 2002). Most, 2002; Ray & Meador, 2002). Most

studies have included small and non-studies have included small and non-

representative series of patients, shortrepresentative series of patients, short

follow-up and no control for confoundingfollow-up and no control for confounding

factors. In a representative populationfactors. In a representative population

sample over a long follow-up period, wesample over a long follow-up period, we

found schizophrenia to be associated withfound schizophrenia to be associated with

excess mortality. In males this was owingexcess mortality. In males this was owing

to cardiovascular diseases (especiallyto cardiovascular diseases (especially

coronary disease), suicides and respiratorycoronary disease), suicides and respiratory

diseases and in females to cerebrovasculardiseases and in females to cerebrovascular

and respiratory diseases (Joukamaaand respiratory diseases (Joukamaa et alet al,,

2001). In the present study schizophrenia2001). In the present study schizophrenia

and its treatment with neuroleptic medi-and its treatment with neuroleptic medi-

cation were studied for their prediction ofcation were studied for their prediction of

mortality. We aimed to assess the effectsmortality. We aimed to assess the effects

of socio-demographic and lifestyle factorsof socio-demographic and lifestyle factors

and somatic health on the mortalityand somatic health on the mortality

differentials.differentials.

METHODMETHOD

The current study was based on the Mini-The current study was based on the Mini-

Finland Health Survey (AromaaFinland Health Survey (Aromaa et alet al,,

1989). This comprehensive survey, carried1989). This comprehensive survey, carried

out between 1978 and 1980, was designedout between 1978 and 1980, was designed

to assess the health of adult Finns. Theto assess the health of adult Finns. The

study population was a two-stage clusterstudy population was a two-stage cluster

sample drawn from the population registersample drawn from the population register

and stratified to represent Finns aged 30and stratified to represent Finns aged 30

years or over. The first stage comprisedyears or over. The first stage comprised

the selection of 40 representative areas. Inthe selection of 40 representative areas. In

the second stage a systematic sample ofthe second stage a systematic sample of

inhabitants was drawn from each area.inhabitants was drawn from each area.

The sample size was 8000 persons, ofThe sample size was 8000 persons, of

whom 7217 (90%) participated in thewhom 7217 (90%) participated in the

health examination (Aromaahealth examination (Aromaa et alet al, 1989)., 1989).

The participants were first interviewedThe participants were first interviewed

at home by local public health nurses andat home by local public health nurses and

examined 1–6 weeks later by the Mobileexamined 1–6 weeks later by the Mobile

Clinic of the Social Insurance InstitutionClinic of the Social Insurance Institution

(SII) in two phases: a screening phase and(SII) in two phases: a screening phase and

a diagnostic (clinical) phase. The measure-a diagnostic (clinical) phase. The measure-

ments of the screening phase, the methodsments of the screening phase, the methods

used for studying chronic diseases and theused for studying chronic diseases and the

basic results of the Mini-Finland Healthbasic results of the Mini-Finland Health

Survey have been previously described inSurvey have been previously described in

detail (Aromaadetail (Aromaa et alet al, 1989; Makela, 1989; Mäkelä et alet al,,

1993). People with a disease history, symp-1993). People with a disease history, symp-

toms or findings suggestive of chronic dis-toms or findings suggestive of chronic dis-

eases were asked to participate in theeases were asked to participate in the

diagnostic (clinical) phase, which was ondiagnostic (clinical) phase, which was on

average 3.5 months after the screeningaverage 3.5 months after the screening

examination. Cardiovascular and respira-examination. Cardiovascular and respira-

tory diseases, diabetes and other somatictory diseases, diabetes and other somatic

conditions were diagnosed on the basis ofconditions were diagnosed on the basis of

medical history, symptoms, physicalmedical history, symptoms, physical

examination and findings of the screeningexamination and findings of the screening

phase (Aromaaphase (Aromaa et alet al, 1989; Makela, 1989; Mäkelä et alet al,,

1993).1993).

Screening procedureScreening procedure

The methods used and the basic findingsThe methods used and the basic findings

concerning mental disorders in the Mini-concerning mental disorders in the Mini-

Finland Health Survey have been describedFinland Health Survey have been described

in detail elsewhere (Lehtinenin detail elsewhere (Lehtinen et alet al,,

19901990aa,,bb). The screening for mental dis-). The screening for mental dis-

orders comprised several parts. We triedorders comprised several parts. We tried

to make the screen as sensitive as possibleto make the screen as sensitive as possible

in order to minimise the number of false-in order to minimise the number of false-

negative cases, as no screen-negative peoplenegative cases, as no screen-negative people

were invited to participate in the clinicalwere invited to participate in the clinical

phase of the study. The most importantphase of the study. The most important

part of the screen was the 36-item versionpart of the screen was the 36-item version

of the General Health Questionnaire (Gold-of the General Health Questionnaire (Gold-

berg, 1972). People were also invited toberg, 1972). People were also invited to

participate in the clinical phase if theparticipate in the clinical phase if the

records in the SII indicated that they wererecords in the SII indicated that they were

receiving a disability pension because of areceiving a disability pension because of a

mental disorder or were entitled to re-mental disorder or were entitled to re-

imbursement for medication for such dis-imbursement for medication for such dis-

orders (according to the National Healthorders (according to the National Health

Insurance Scheme in Finland, all psychosesInsurance Scheme in Finland, all psychoses

entitle the individual to free medicationentitle the individual to free medication

for their treatment). People were also se-for their treatment). People were also se-

lected if they reported having used healthlected if they reported having used health

services (including those provided by a gen-services (including those provided by a gen-

eral practitioner) for a mental disorder oreral practitioner) for a mental disorder or

there was a self-perceived mental disorder.there was a self-perceived mental disorder.

A total of 35% of those who participatedA total of 35% of those who participated

in the screening phase were identified byin the screening phase were identified by

various screening instruments; 95% ofvarious screening instruments; 95% of

these agreed to participate in the clinicalthese agreed to participate in the clinical

phase of the health examination.phase of the health examination.

Case-finding procedureCase-finding procedure

The most important method of psychiatricThe most important method of psychiatric

case identification in the clinical phasecase identification in the clinical phase
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was use of the short version of the ninthwas use of the short version of the ninth

edition of the Present State Examinationedition of the Present State Examination

(PSE; Wing(PSE; Wing et alet al, 1974), which was admi-, 1974), which was admi-

nistered by a psychiatric nurse. Trainingnistered by a psychiatric nurse. Training

in the use of the PSE was provided by thosein the use of the PSE was provided by those

who developed the method. The diagnoseswho developed the method. The diagnoses

were obtained via the computer programwere obtained via the computer program

CATEGO–ID (WingCATEGO–ID (Wing et alet al, 1978). Diag-, 1978). Diag-

nostic information was also obtained from:nostic information was also obtained from:

case notes of participants in in-patient psy-case notes of participants in in-patient psy-

chiatric care; SII records on disability pen-chiatric care; SII records on disability pen-

sions granted because of a mental disordersions granted because of a mental disorder

and on reimbursement for medication toand on reimbursement for medication to

treat psychoses; examination by the physi-treat psychoses; examination by the physi-

cian in the clinical phase of the survey;cian in the clinical phase of the survey;

and assessment by the psychiatric nurseand assessment by the psychiatric nurse

conducting the PSE interview. A panel ofconducting the PSE interview. A panel of

two psychiatrists reviewed the case notestwo psychiatrists reviewed the case notes

of in-patients and the psychiatric recordsof in-patients and the psychiatric records

entitling individuals to SII benefits (disabil-entitling individuals to SII benefits (disabil-

ity pensions and reimbursement for medi-ity pensions and reimbursement for medi-

cines) to validate the diagnoses. For thecines) to validate the diagnoses. For the

final diagnostic assessments, a special com-final diagnostic assessments, a special com-

puter program was designed that combinedputer program was designed that combined

information from various sources, takinginformation from various sources, taking

into account the degree of certainty andinto account the degree of certainty and

eliminating mutually incompatibleeliminating mutually incompatible

assessment combinations. There were 99assessment combinations. There were 99

people with a diagnosis of schizophrenia,people with a diagnosis of schizophrenia,

giving an age-adjusted prevalence of 1.3%giving an age-adjusted prevalence of 1.3%

with no gender difference (Lehtinenwith no gender difference (Lehtinen et alet al,,

19901990aa); this was in accordance with an ear-); this was in accordance with an ear-

lier population study in Finland (Vaisanen,lier population study in Finland (Vaisanen,

1975).1975).

The mortality of those examined hasThe mortality of those examined has

been systematically monitored since thebeen systematically monitored since the

baseline assessment. This information wasbaseline assessment. This information was

obtained from the Central Statistical Officeobtained from the Central Statistical Office

of Finland. The principal causes of deathof Finland. The principal causes of death

were coded according to ICD–8 (Worldwere coded according to ICD–8 (World

Health Organization, 1974). During aHealth Organization, 1974). During a

follow-up from 1978 until 1994 thefollow-up from 1978 until 1994 the

numbers of deaths (in parentheses deaths ofnumbers of deaths (in parentheses deaths of

people with schizophrenia) were as followspeople with schizophrenia) were as follows

(see Joukamaa(see Joukamaa et alet al, 2001): a total of 1597, 2001): a total of 1597

(39) deaths occurred; 876 (17) were caused(39) deaths occurred; 876 (17) were caused

by any cardiovascular disease; 130 (8) byby any cardiovascular disease; 130 (8) by

respiratory diseases; 341 (7) by cancers;respiratory diseases; 341 (7) by cancers;

72 (2) by injuries; and 20 (2) by suicides.72 (2) by injuries; and 20 (2) by suicides.

The definitions and measurement ofThe definitions and measurement of

lifestyle and related factors (level of edu-lifestyle and related factors (level of edu-

cation, exercise, smoking, alcohol intake,cation, exercise, smoking, alcohol intake,

body mass index, systolic and diastolicbody mass index, systolic and diastolic

blood pressure, serum total and high-blood pressure, serum total and high-

density lipoprotein (HDL) cholesterol) havedensity lipoprotein (HDL) cholesterol) have

been described in more detail elsewherebeen described in more detail elsewhere

(Aromaa(Aromaa et alet al, 1989; Makela, 1989; Mäkelä et alet al, 1993)., 1993).

Participants were asked about drugs pre-Participants were asked about drugs pre-

scribed by their physician. The use ofscribed by their physician. The use of

neuroleptic drugs among people withneuroleptic drugs among people with

schizophrenia was also recorded in theschizophrenia was also recorded in the

screening phase and was categorisedscreening phase and was categorised

according to the number prescribed. Ataccording to the number prescribed. At

the time of the baseline assessment thethe time of the baseline assessment the

following conventional neuroleptics werefollowing conventional neuroleptics were

the only neuroleptic drugs in use in Finland:the only neuroleptic drugs in use in Finland:

phenothiazines with an aliphatic side-chainphenothiazines with an aliphatic side-chain

(promazine, chlorpromazine, levome-(promazine, chlorpromazine, levome-

promazine); phenothiazines with a methyl-promazine); phenothiazines with a methyl-

piperazine side-chain (thioproperazine,piperazine side-chain (thioproperazine,

trifluoperazine); phenothiazines with atrifluoperazine); phenothiazines with a

piperazine-ethanol side-chain (perphen-piperazine-ethanol side-chain (perphen-

azine, fluphenazine, thiopropazate); phe-azine, fluphenazine, thiopropazate); phe-

nothiazines with a piperidine side-chainnothiazines with a piperidine side-chain

(thioridazine, pericyazine, pipotiazine);(thioridazine, pericyazine, pipotiazine);

thioxanthenes (chlorprothixene, clopen-thioxanthenes (chlorprothixene, clopen-

thixol, flupenthixol, thiothixene); butyro-thixol, flupenthixol, thiothixene); butyro-

phenones (haloperidol, melperone,phenones (haloperidol, melperone,

moperone); piperazines (pimozide); benza-moperone); piperazines (pimozide); benza-

mides (sulpiride); and indoles (oxyperine).mides (sulpiride); and indoles (oxyperine).

A number of factors may be associatedA number of factors may be associated

both with schizophrenia and mortality andboth with schizophrenia and mortality and

could therefore confound the analysis.could therefore confound the analysis.

Age, gender, level of education, smoking,Age, gender, level of education, smoking,

alcohol intake, exercise, body mass index,alcohol intake, exercise, body mass index,

systolic and diastolic pressure, serum totalsystolic and diastolic pressure, serum total

and HDL cholesterol, diabetes, cardio-and HDL cholesterol, diabetes, cardio-

vascular and respiratory diseases and othervascular and respiratory diseases and other

somatic diseases were therefore consideredsomatic diseases were therefore considered

potential confounders or effect modifierspotential confounders or effect modifiers

in the present study (Brown, 1997;in the present study (Brown, 1997;

Mortensen, 2003).Mortensen, 2003).

Statistical analysisStatistical analysis

Logistic regression was used to estimate theLogistic regression was used to estimate the

associations between the potential con-associations between the potential con-

founding and effect-modifying factors andfounding and effect-modifying factors and

the prevalence of schizophrenia. The gener-the prevalence of schizophrenia. The gener-

al linear model was used to compute multi-al linear model was used to compute multi-

ple partial correlation ratios between thoseple partial correlation ratios between those

factors and the number of neuroleptic drugsfactors and the number of neuroleptic drugs

among participants with schizophrenia.among participants with schizophrenia.

Cox’s proportional hazards regressionCox’s proportional hazards regression

model (Cox, 1972) was used to estimatemodel (Cox, 1972) was used to estimate

the strength of the association betweenthe strength of the association between

schizophrenia and mortality and betweenschizophrenia and mortality and between

neuroleptic drug use for schizophrenia andneuroleptic drug use for schizophrenia and

mortality. The number of neuroleptic drugsmortality. The number of neuroleptic drugs

for schizophrenia was included both as afor schizophrenia was included both as a

categorical variable and as a continuouscategorical variable and as a continuous

variable in the model. Potential confound-variable in the model. Potential confound-

ing and effect-modifying factors wereing and effect-modifying factors were

entered into the Cox models. Adjusted rela-entered into the Cox models. Adjusted rela-

tive risks and their 95% confidence inter-tive risks and their 95% confidence inter-

vals (CIs) were estimated based on thisvals (CIs) were estimated based on this

model. The SAS software package versionmodel. The SAS software package version

6.12 (SAS Institute, 1997) was used.6.12 (SAS Institute, 1997) was used.

RESULTSRESULTS

At baseline a number of lifestyle-relatedAt baseline a number of lifestyle-related

factors and chronic diseases were asso-factors and chronic diseases were asso-

ciated with the prevalence of schizophrenia.ciated with the prevalence of schizophrenia.

Since some of the associations seemed toSince some of the associations seemed to

differ between men and women, all thesediffer between men and women, all these

results were stratified according to genderresults were stratified according to gender

(Tables 1 and 2). Heavy smoking and(Tables 1 and 2). Heavy smoking and

obesity were significantly associated withobesity were significantly associated with

schizophrenia in both men and women,schizophrenia in both men and women,

whereas being underweight proved to be awhereas being underweight proved to be a

significant determinant only in men, andsignificant determinant only in men, and

diabetes and other somatic diseases indiabetes and other somatic diseases in

women. Inverse associations with schizo-women. Inverse associations with schizo-

phrenia emerged for alcohol intake andphrenia emerged for alcohol intake and

serum HDL cholesterol in both men andserum HDL cholesterol in both men and

women; in women there was an inversewomen; in women there was an inverse

association for exercise and in men forassociation for exercise and in men for

systolic pressure.systolic pressure.

The age- and gender-adjusted relativeThe age- and gender-adjusted relative

risk of total mortality between people withrisk of total mortality between people with

schizophrenia and others was 2.84 (95% CIschizophrenia and others was 2.84 (95% CI

2.06–3.90). The risk of mortality was in-2.06–3.90). The risk of mortality was in-

creased among people with schizophreniacreased among people with schizophrenia

even after controlling for potential riskeven after controlling for potential risk

factors for premature death (low level offactors for premature death (low level of

education, smoking, alcohol intake, exer-education, smoking, alcohol intake, exer-

cise, body mass index, systolic and diastoliccise, body mass index, systolic and diastolic

pressure, and total and HDL cholesterol)pressure, and total and HDL cholesterol)

and coexistent somatic diseases (Table 3).and coexistent somatic diseases (Table 3).

As there was no difference between menAs there was no difference between men

and women in the association betweenand women in the association between

schizophrenia and mortality, they wereschizophrenia and mortality, they were

combined in these analyses.combined in these analyses.

There were only four unnatural deathsThere were only four unnatural deaths

among those with schizophrenia. Adjustedamong those with schizophrenia. Adjusted

for age and gender, the relative risk offor age and gender, the relative risk of

natural death between people with schizo-natural death between people with schizo-

phrenia and others was 2.80 (95% CIphrenia and others was 2.80 (95% CI

2.00–3.93).2.00–3.93).

Of the 99 people with schizophrenia,Of the 99 people with schizophrenia,

20 were taking no neuroleptic drug at base-20 were taking no neuroleptic drug at base-

line, 31 one drug, 34 two drugs and 14line, 31 one drug, 34 two drugs and 14

three or more drugs. The most commonlythree or more drugs. The most commonly

used neuroleptic was thioridazine (34%),used neuroleptic was thioridazine (34%),

followed by perphenazine (20%), chlor-followed by perphenazine (20%), chlor-

promazine (19%), levomepromazine (14%),promazine (19%), levomepromazine (14%),

chlorprothixene (13%) and haloperidolchlorprothixene (13%) and haloperidol

(12%); use of other neuroleptics was less(12%); use of other neuroleptics was less

than 10%. Among participants with schizo-than 10%. Among participants with schizo-

phrenia, there was a strong inverse re-phrenia, there was a strong inverse re-

lationship between serum HDL cholesterollationship between serum HDL cholesterol

and the number of neuroleptic drugs pre-and the number of neuroleptic drugs pre-

scribed (correlation coefficientscribed (correlation coefficient¼770.41,0.41,

PP550.001) that0.001) that remained statisticallyremained statistically

significant after adjustsignificant after adjustment for age, gender,ment for age, gender,

all lifestyle-related factors and coexistentall lifestyle-related factors and coexistent

somatic diseases (partial corre-somatic diseases (partial corre-

lationlation¼770.31,0.31, PP¼0.007). Smoking was0.007). Smoking was
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also associated with the number of neuro-also associated with the number of neuro-

leptics prescribed (correlation coefficientleptics prescribed (correlation coefficient¼
0.35,0.35, PP¼0.007), but the association did0.007), but the association did

not reach statistical significance in thenot reach statistical significance in the

multifactorial analysis (partial correlationmultifactorial analysis (partial correlation

¼0.27,0.27, PP¼0.14).0.14).

The number of neuroleptic drugsThe number of neuroleptic drugs

prescribed at the time of the baseline surveyprescribed at the time of the baseline survey

was related to the subsequent mortality. Ofwas related to the subsequent mortality. Of

people with schizophrenia taking one, twopeople with schizophrenia taking one, two

and three or more neuroleptic drugs, 11and three or more neuroleptic drugs, 11

(35%), 15 (44%) and 8 (57%) respectively(35%), 15 (44%) and 8 (57%) respectively

124124

Table1Table1 Relative risk for schizophrenia according to putative determinants of premature death and coexistent somatic diseasesRelative risk for schizophrenia according to putative determinants of premature death and coexistent somatic diseases

VariableVariable MenMen WomenWomen

nn Schizophrenia,Schizophrenia, nn RRRR 95% CI95%CI nn Schizophrenia,Schizophrenia, nn RRRR 95% CI95%CI

Age, yearsAge, years

30^4430^44 13431343 1515 1.001.0011 13731373 1616 1.001.0011

45^5445^54 781781 1616 1.851.85 0.91^3.770.91^3.77 828828 2121 2.212.21 1.15^4.251.15^4.25

55^6455^64 603603 1010 1.491.49 0.67^3.340.67^3.34 745745 88 0.920.92 0.39^2.160.39^2.16

65^7465^74 436436 33 0.610.61 0.18^2.130.18^2.13 642642 77 0.930.93 0.38^2.280.38^2.28

557575 159159 22 1.131.13 0.26^5.00.26^5.0 307307 11 0.280.28 0.04^2.100.04^2.10

EducationEducation

LowerLower 22452245 3535 1.001.00 26602660 4141 1.001.00

AverageAverage 692692 88 0.720.72 0.33^1.590.33^1.59 814814 1010 0.710.71 0.34^1.460.34^1.46

HigherHigher 385385 33 0.480.48 0.15^1.600.15^1.60 421421 22 0.260.26 0.06^1.110.06^1.11

SmokingSmoking

NeverNever 980980 1010 1.001.00 30293029 3838 1.001.00

QuitQuit 11361136 99 0.750.75 0.30^1.870.30^1.87 369369 44 0.860.86 0.30^2.440.30^2.44

Pipe, cigar orPipe, cigar or5520 cigarettes per day20 cigarettes per day 677677 1414 2.042.04 0.90^4.620.90^4.62 385385 55 1.031.03 0.40^2.670.40^2.67

5520 cigarettes per day20 cigarettes per day 529529 1313 2.502.50 1.08^5.761.08^5.76 112112 66 4.414.41 1.77^10.971.77^10.97

Alcohol intakeAlcohol intake

NoneNone 915915 2727 1.001.00 23812381 4747 1.001.00

1^99g/week1^99g/week 16661666 1212 0.220.22 0.11^0.440.11^0.44 14141414 66 0.170.17 0.07^0.400.07^0.40

100^249g/week100^249g/week 237237 11 0.120.12 0.02^0.910.02^0.91 4848 00

55250g/week250g/week 504504 66 0.350.35 0.14^0.860.14^0.86 5252 00

Bodymass index (kg/mBodymass index (kg/m22))

5520.020.0 124124 1010 9.519.51 4.11^22.014.11^22.01 235235 33 1.371.37 0.39^4.750.39^4.75

20.0^24.920.0^24.9 13461346 1515 1.001.00 16001600 1717 1.001.00

25.0^29.925.0^29.9 14641464 1414 0.810.81 0.38^1.680.38^1.68 13511351 1212 0.850.85 0.40^1.820.40^1.82

30.0^34.930.0^34.9 351351 55 1.191.19 0.43^3.320.43^3.32 558558 1212 2.242.24 1.03^4.851.03^4.85

5535.035.0 3737 22 4.844.84 1.06^22.191.06^22.19 151151 99 5.985.98 2.54^14.042.54^14.04

ExerciseExercise

NoneNone 10851085 1919 1.001.00 15511551 3333 1.001.00

Low level or occasionalLow level or occasional 16421642 2121 0.720.72 0.38^1.350.38^1.35 18351835 1818 0.420.42 0.23^0.760.23^0.76

High level and regularHigh level and regular 591591 55 0.470.47 0.17^1.280.17^1.28 503503 22 0.160.16 0.04^0.690.04^0.69

Chronic diseasesChronic diseases

CardiovascularCardiovascular

NoNo 21962196 3232 1.001.00 26282628 3434 1.001.00

YesYes 11261126 1414 0.820.82 0.42^1.620.42^1.62 12671267 1919 1.321.32 0.69^2.530.69^2.53

RespiratoryRespiratory

NoNo 24922492 3030 1.001.00 34883488 4949 1.001.00

YesYes 830830 1616 1.641.64 0.88^3.060.88^3.06 407407 44 0.700.70 0.25^1.970.25^1.97

DiabetesDiabetes

NoNo 31473147 4343 1.001.00 36583658 4444 1.001.00

YesYes 175175 33 1.261.26 0.38^4.210.38^4.21 237237 99 4.154.15 1.85^9.321.85^9.32
OtherOther

NoNo 25702570 3333 1.001.00 27282728 2828 1.001.00

YesYes 752752 1313 1.361.36 0.70^2.640.70^2.64 11671167 2525 2.332.33 1.32^4.111.32^4.11

RR, relative risk.RR, relative risk.
1. Unadjusted.1. Unadjusted.
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died during follow-up, whereas thedied during follow-up, whereas the

corresponding rate was 5 (20%) amongcorresponding rate was 5 (20%) among

those without neuroleptic medication.those without neuroleptic medication.

Table 4 shows the relative risk of dyingTable 4 shows the relative risk of dying

among those with schizophrenia per incre-among those with schizophrenia per incre-

ment of one neuroleptic drug adjusted forment of one neuroleptic drug adjusted for

age, gender, lifestyle-related factors andage, gender, lifestyle-related factors and

chronic somatic diseases. Irrespective ofchronic somatic diseases. Irrespective of

the factors modelled, the relationshipthe factors modelled, the relationship

between number of neuroleptic drugs andbetween number of neuroleptic drugs and

mortality remained strong and statisticallymortality remained strong and statistically

significant.significant.

To assess the combined effect of schizo-To assess the combined effect of schizo-

phrenia and the number of neurolepticphrenia and the number of neuroleptic

drugs in the whole of the study population,drugs in the whole of the study population,

the 68 people taking neuroleptics for otherthe 68 people taking neuroleptics for other

psychoses were excluded. Adjusted for agepsychoses were excluded. Adjusted for age

and gender, people with schizophrenia tak-and gender, people with schizophrenia tak-

ing no neuroleptic, one, two and three oring no neuroleptic, one, two and three or

more neuroleptic drugs had relative risksmore neuroleptic drugs had relative risks

(95% CI) of 1.29 (0.53–3.11), 2.97 (1.64–(95% CI) of 1.29 (0.53–3.11), 2.97 (1.64–

5.38), 3.21 (1.93–5.35) and 6.83 (3.40–5.38), 3.21 (1.93–5.35) and 6.83 (3.40–

13.71) respectively compared with those13.71) respectively compared with those

without schizophrenia or any antipsychoticwithout schizophrenia or any antipsychotic

treatment with neuroleptics. The associa-treatment with neuroleptics. The associa-

tion remained stable throughout the obser-tion remained stable throughout the obser-

vation period. Even after excluding the firstvation period. Even after excluding the first

10 years of follow-up, the corresponding10 years of follow-up, the corresponding

estimates were 1.69 (0.42–6.80), 4.75estimates were 1.69 (0.42–6.80), 4.75

(1.95–11.53), 2.53 (0.63–10.21) and 5.35(1.95–11.53), 2.53 (0.63–10.21) and 5.35

(1.33–21.55).(1.33–21.55).

DISCUSSIONDISCUSSION

Main findingsMain findings

The present study demonstrated a gradedThe present study demonstrated a graded

relationship between the number of neuro-relationship between the number of neuro-

leptic drugs prescribed and mortality ofleptic drugs prescribed and mortality of

those with schizophrenia. This relationshipthose with schizophrenia. This relationship

and the excess mortality among peopleand the excess mortality among people

with schizophrenia could not be explainedwith schizophrenia could not be explained

by coexistent somatic diseases or otherby coexistent somatic diseases or other

known risk factors for premature death.known risk factors for premature death.

To our knowledge this was the first studyTo our knowledge this was the first study

to analyse such associations in the generalto analyse such associations in the general

population using a prospective design.population using a prospective design.

Although the excess mortality of peopleAlthough the excess mortality of people

with schizophrenia was first demonstratedwith schizophrenia was first demonstrated

before the Second World War, the causesbefore the Second World War, the causes

have varied over the years, especially beforehave varied over the years, especially before

the neuroleptic era (see Brown, 1997). Itthe neuroleptic era (see Brown, 1997). It

has been claimed that the contemporaryhas been claimed that the contemporary

high natural mortality in schizophreniahigh natural mortality in schizophrenia

results from a variety of lifestyle factorsresults from a variety of lifestyle factors

(Brown, 1997; Mortensen, 2003). Of these(Brown, 1997; Mortensen, 2003). Of these

factors we were able to consider severalfactors we were able to consider several

(smoking, exercise, body mass index, blood(smoking, exercise, body mass index, blood

pressure, serum total and HDL cholesterol),pressure, serum total and HDL cholesterol),

but not all (e.g. dietary factors). However,but not all (e.g. dietary factors). However,

after adjustment for these factors the excessafter adjustment for these factors the excess

mortality of people with schizophreniamortality of people with schizophrenia

persisted. Similarly, comorbid somaticpersisted. Similarly, comorbid somatic

diseases did not account for the mortality.diseases did not account for the mortality.

Obviously there are other factors associatedObviously there are other factors associated

with mortality in schizophrenia and thewith mortality in schizophrenia and the

association with neuroleptic drugs was veryassociation with neuroleptic drugs was very

clear. This remained after adjustment forclear. This remained after adjustment for

many different potentially confoundingmany different potentially confounding

factors. At the time of the baseline surveyfactors. At the time of the baseline survey

only classic neuroleptic drugs were in useonly classic neuroleptic drugs were in use

in Finland.in Finland.

It is now well known that most or allIt is now well known that most or all

classic neuroleptics can cause prolongationclassic neuroleptics can cause prolongation

of the QT interval of the electrocardiogramof the QT interval of the electrocardiogram
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Table 2Table 2 Odds ratio for schizophrenia according to blood pressure and cholesterol levelsOdds ratio for schizophrenia according to blood pressure and cholesterol levels

VariableVariable MenMen WomenWomen

MeanMean s.d.s.d. OROR 95% CI95%CI11 MeanMean s.d.s.d. OROR 95%CI95% CI11

Diastolic pressure, mmHgDiastolic pressure, mmHg 88.688.6 11.811.8 0.820.82 0.61^1.110.61^1.11 86.186.1 11.711.7 1.221.22 0.92^1.600.92^1.60

Systolic pressure, mmHgSystolic pressure, mmHg 144.8144.8 21.221.2 0.530.53 0.37^0.770.37^0.77 147.8147.8 26.026.0 0.820.82 0.57^1.180.57^1.18

HDL cholesterol, mmol/lHDL cholesterol, mmol/l 1.591.59 0.40.4 0.700.70 0.50^0.980.50^0.98 1.791.79 0.40.4 0.470.47 0.34^0.650.34^0.65

Total cholesterol, mmol/lTotal cholesterol, mmol/l 6.96.9 1.31.3 1.041.04 0.78^1.390.78^1.39 7.07.0 1.41.4 1.171.17 0.88^1.550.88^1.55

OR, odds ratio; HDL, high-density lipoprotein.OR, odds ratio; HDL, high-density lipoprotein.
1. Per an increment of1s.d.1. Per an increment of1s.d.

Table 3Table 3 Relative risk of mortality in peoplewith schizophrenia (Relative risk of mortality in people with schizophrenia (nn¼99) comparedwith others (99) comparedwith others (nn¼7118) after7118) after

adjustment for potential confounding factorsadjustment for potential confounding factors

Factors adjusted forFactors adjusted for RRRR 95%CI95% CI

None (unadjusted)None (unadjusted) 2.012.01 1.46^2.761.46^2.76

Age, genderAge, gender 2.842.84 2.06^3.902.06^3.90

Age, gender, level of education, systolic pressure, diastolic pressure,Age, gender, level of education, systolic pressure, diastolic pressure,

total and HDL cholesterol, bodymass index, smoking, alcohol intaketotal and HDL cholesterol, bodymass index, smoking, alcohol intake

and exerciseand exercise

2.212.21 1.58^3.081.58^3.08

Age, gender, cardiovascular disease, respiratory disease, diabetes andAge, gender, cardiovascular disease, respiratory disease, diabetes and

other somatic diseaseother somatic disease

2.892.89 2.10^3.982.10^3.98

All the factors and diseases aboveAll the factors and diseases above 2.252.25 1.61^3.151.61^3.15

RR, relative risk; HDL, high-density lipoprotein.RR, relative risk; HDL, high-density lipoprotein.

Table 4Table 4 Relative risk of mortality among people with schizophrenia (Relative risk of mortality among people with schizophrenia (nn¼99) per an increment of one99) per an increment of one

neuroleptic drug after adjustment for potential confounding factorsneuroleptic drug after adjustment for potential confounding factors

Factors adjusted forFactors adjusted for RRRR 95%CI95% CI

None (unadjusted)None (unadjusted) 1.431.43 1.03^1.991.03^1.99

Age, genderAge, gender 1.701.70 1.20^2.411.20^2.41

Age, gender, level of education, systolic pressure, diastolic pressure,Age, gender, level of education, systolic pressure, diastolic pressure,

total and HDL cholesterol, bodymass index, smoking, alcohol intaketotal and HDL cholesterol, bodymass index, smoking, alcohol intake

and exerciseand exercise

2.292.29 1.38^3.801.38^3.80

Age, gender, cardiovascular disease, respiratory disease, diabetesAge, gender, cardiovascular disease, respiratory disease, diabetes

and other somatic diseaseand other somatic disease

1.691.69 1.17^2.451.17^2.45

All the factors and diseases aboveAll the factors and diseases above 2.502.50 1.46^4.301.46^4.30

RR, relative risk; HDL, high-density lipoprotein.RR, relative risk; HDL, high-density lipoprotein.
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which is associated with the potentiallywhich is associated with the potentially

fatal arrhythmia torsade de pointesfatal arrhythmia torsade de pointes

(Witchel(Witchel et alet al, 2003). Recently, in a large, 2003). Recently, in a large

study Raystudy Ray et alet al (2001) showed that(2001) showed that

prescription of moderate doses of antipsy-prescription of moderate doses of antipsy-

chotics was associated with large relativechotics was associated with large relative

and absolute increases in the risk of suddenand absolute increases in the risk of sudden

cardiac death. It has been proposed thatcardiac death. It has been proposed that

antipsychotic drugs might also be asso-antipsychotic drugs might also be asso-

ciated with venous thrombosis, pulmonaryciated with venous thrombosis, pulmonary

embolism (Thomassenembolism (Thomassen et alet al, 2001) and, 2001) and

asthma mortality (Josephasthma mortality (Joseph et alet al, 1996). These, 1996). These

associations could explain at least some ofassociations could explain at least some of

the deaths from respiratory diseases in thethe deaths from respiratory diseases in the

present study.present study.

Neuroleptic polypharmacyNeuroleptic polypharmacy

The risk of dying increased in our study ifThe risk of dying increased in our study if

the participants were taking more thanthe participants were taking more than

one neuroleptic drug. This is in line withone neuroleptic drug. This is in line with

previous findings. Waddingtonprevious findings. Waddington et alet al

(1998) found that receiving more than one(1998) found that receiving more than one

antipsychotic concurrently was associatedantipsychotic concurrently was associated

with reduced survival in a 10-year follow-with reduced survival in a 10-year follow-

up of 88 people with schizophrenia. In aup of 88 people with schizophrenia. In a

French study the mortality among patientsFrench study the mortality among patients

with chronic schizophrenia was associatedwith chronic schizophrenia was associated

with the dosage of neuroleptics (Braletwith the dosage of neuroleptics (Bralet etet

alal, 2000). Why is more than one neuro-, 2000). Why is more than one neuro-

leptic drug prescribed? We can presumeleptic drug prescribed? We can presume

that one reason might be the lack of re-that one reason might be the lack of re-

sponse to a single antipsychotic, possiblysponse to a single antipsychotic, possibly

related to the severity of the illness. Is it alsorelated to the severity of the illness. Is it also

possible that the most severe forms ofpossible that the most severe forms of

schizophrenia carry a higher risk of dyingschizophrenia carry a higher risk of dying

than less severe schizophrenia. However,than less severe schizophrenia. However,

it must be borne in mind that antipsychoticit must be borne in mind that antipsychotic

polypharmacy can also lead to increasedpolypharmacy can also lead to increased

side-effects because of the potential influ-side-effects because of the potential influ-

ence on many receptors in addition to brainence on many receptors in addition to brain

DD22 dopamine receptors (Waddingtondopamine receptors (Waddington et alet al,,

1998).1998).

If classic neuroleptics were the cause ofIf classic neuroleptics were the cause of

premature deaths among people withpremature deaths among people with

schizophrenia it could be assumed that theschizophrenia it could be assumed that the

excess mortality would have decreased withexcess mortality would have decreased with

the introduction of the newer atypical anti-the introduction of the newer atypical anti-

psychotics. However, a Swedish studypsychotics. However, a Swedish study

found an increase in mortality in patientsfound an increase in mortality in patients

with schizophrenia (Osbywith schizophrenia (Osby et alet al, 2000)., 2000).

The newer atypical antipsychotic agentsThe newer atypical antipsychotic agents

can affect somatic health in different wayscan affect somatic health in different ways

(Wirshing(Wirshing et alet al, 2003)., 2003).

Study strengths and limitationsStudy strengths and limitations

The strengths of the present study includedThe strengths of the present study included

a long follow-up and a representativea long follow-up and a representative

sample with a high participation rate.sample with a high participation rate.

Because of the comprehensive nature ofBecause of the comprehensive nature of

the Mini-Finland Health Survey we werethe Mini-Finland Health Survey we were

able to take many potential confoundingable to take many potential confounding

factors into account. The main screeningfactors into account. The main screening

instrument used, the General Healthinstrument used, the General Health

Questionnaire, is most suitable for screen-Questionnaire, is most suitable for screen-

ing for non-psychotic psychiatric illnessesing for non-psychotic psychiatric illnesses

such as anxiety and mood disorders.such as anxiety and mood disorders.

However, other aspects of our screeningHowever, other aspects of our screening

procedure, especially review of the SIIprocedure, especially review of the SII

records concerning disability pensions andrecords concerning disability pensions and

reimbursement for medicines used to treatreimbursement for medicines used to treat

severe mental disorders, identified thosesevere mental disorders, identified those

with psychotic disorders. Another limita-with psychotic disorders. Another limita-

tion was that we were not able to definetion was that we were not able to define

the total period of neuroleptic use or totalthe total period of neuroleptic use or total

dosage or to assess the impact of priordosage or to assess the impact of prior

treatment. In addition, the number oftreatment. In addition, the number of

people with schizophrenia was relativelypeople with schizophrenia was relatively

low, only 99, of whom 39 died duringlow, only 99, of whom 39 died during

follow-up. In spite of these limitations wefollow-up. In spite of these limitations we

consider the results valid. The associationconsider the results valid. The association

of the use of neuroleptic drugs andof the use of neuroleptic drugs and

mortality poses questions which could notmortality poses questions which could not

be answered in this study. A careful quanti-be answered in this study. A careful quanti-

tative analysis of the association of neuro-tative analysis of the association of neuro-

leptic drug dosage and mortality would beleptic drug dosage and mortality would be

especially interesting.especially interesting.

ConclusionsConclusions

More attention should be paid to theMore attention should be paid to the

somatic health of people with schizo-somatic health of people with schizo-

phrenia. Our results indicate a need tophrenia. Our results indicate a need to

modify the deleterious lifestyle factors ofmodify the deleterious lifestyle factors of

patients with schizophrenia previouslypatients with schizophrenia previously

recommended by Brownrecommended by Brown et alet al (2000). The(2000). The

recognition and medical management ofrecognition and medical management of

somatic diseases among people with schizo-somatic diseases among people with schizo-

phrenia is a challenge to psychiatrists. Fu-phrenia is a challenge to psychiatrists. Fu-

ture research needs to determine whetherture research needs to determine whether

the high mortality among those withthe high mortality among those with

schizophrenia is mainly attributable to theschizophrenia is mainly attributable to the

disorder per se or to the antipsychotic medi-disorder per se or to the antipsychotic medi-

cation. Study of the association between thecation. Study of the association between the

newer antipsychotic drugs and mortalitynewer antipsychotic drugs and mortality

in patients with schizophrenia will bein patients with schizophrenia will be

important after a sufficient period of treat-important after a sufficient period of treat-

ment has elapsed to allow long-termment has elapsed to allow long-term

follow-up.follow-up.
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