
BackgroundBackground Physicalhealth of peoplePhysicalhealth of people

with schizophrenia is poor and theydiewith schizophrenia is poor and theydie

early fromcardiovasculardisease.early fromcardiovasculardisease.

AimsAims To describe the lifestyle of peopleTo describe the lifestyle of people

with schizophrenia through diet, smokingwith schizophrenia through diet, smoking

habits, weight and exercise, and to reporthabits, weight and exercise, and to report

riskof coronaryheartdisease (CHD).riskof coronaryheartdisease (CHD).

MethodMethod Dietaryhabits of102Dietaryhabits of102

community-dwellingpeoplewithcommunity-dwellingpeoplewith

schizophrenia were assessed by theschizophrenia were assessedby the

Scottish Health Survey Questionnaire.Scottish Health Survey Questionnaire.

Also assessedwere smokinghabits,Also assessedwere smokinghabits,

physical activity, biochemical indices ofphysical activity, biochemical indices of

nutrition and future riskof CHD.nutrition and future riskof CHD.

ResultsResults Fewermales, comparedwithFewermales, comparedwith

thegeneralpopulation, reachedacceptablethegeneralpopulation, reachedacceptable

levels forconsumptionof fruit, vegetables,levels forconsumptionof fruit, vegetables,

milk, potatoes andpulses.Fewer femalesmilk, potatoes andpulses.Fewer females

reachedthelevels forconsumptionofmilkreachedthelevels forconsumptionofmilk

andpotatoes.Meannumberof fruit andandpotatoes.Meannumberof fruit and

vegetableportionsconsumedperweekvegetableportionsconsumedperweek

was16 (s.d.was16 (s.d.¼14); 71 (70%)were smokers;14); 71 (70%)were smokers;

25 (86%) femalesand50 (70%)maleswere25 (86%) femalesand50 (70%)maleswere

overweightorobese; 59 (59%) consideredoverweightorobese; 59 (59%) considered

themselvesthemselvesphysicallyactive; 46 (53%) hadphysicallyactive; 46 (53%) had

araisedcholesterol:a raisedcholesterol:high-densityhigh-density

lipoproteinratio, and 64 (74%) a lowlipoproteinratio, and 64 (74%) a low

aa-tocopherol: cholesterolratio.Mean-tocopherol: cholesterolratio.Mean

10-year riskof CHDinmaleswas10.5%10-year riskof CHDinmaleswas10.5%

(s.d.(s.d.¼8) andin females 7% (s.d.8) and in females 7% (s.d.¼6).6).

ConclusionsConclusions The lifestyle of peopleThe lifestyle of people

with schizophreniamustgive cause forwith schizophreniamustgive cause for

concern inrelationto CHD.Care fromconcern inrelationto CHD.Care from

secondarycare servicesmust addresssecondarycare servicesmust address

physical aswell asmentalhealth.physical aswell asmentalhealth.

Declaration of interestDeclaration of interest FundedbyFundedby

Chief Scientist Office,Scottish Executive.Chief Scientist Office,Scottish Executive.

Most people with schizophrenia live out-Most people with schizophrenia live out-

side hospital, where they remain amongside hospital, where they remain among

the most vulnerable members of our com-the most vulnerable members of our com-

munity. Their physical health is often poormunity. Their physical health is often poor

(Phelan(Phelan et alet al, 2001) and they die early,, 2001) and they die early,

especially from cardiovascular diseaseespecially from cardiovascular disease

(Mortensen & Juel, 1993), in which poor(Mortensen & Juel, 1993), in which poor

diet, physical inactivity, obesity and smok-diet, physical inactivity, obesity and smok-

ing all contribute importantly. With regarding all contribute importantly. With regard

to diet, a high intake of fruit and vegetablesto diet, a high intake of fruit and vegetables

may help to prevent cardiovascular diseasemay help to prevent cardiovascular disease

(Gillman, 1996). We have shown already(Gillman, 1996). We have shown already

in a small study (McCreadiein a small study (McCreadie et alet al, 1998), 1998)

that community-dwelling people withthat community-dwelling people with

schizophrenia, compared with members ofschizophrenia, compared with members of

the general population, were making poorthe general population, were making poor

dietary choices and most were overweightdietary choices and most were overweight

or obese. Another study (Brownor obese. Another study (Brown et alet al,,

1999) reported broadly similar results. In1999) reported broadly similar results. In

the present study we describe in more detailthe present study we describe in more detail

the dietary habits of a much larger group,the dietary habits of a much larger group,

with special reference to fruit and vegetablewith special reference to fruit and vegetable

intake, and compare them with members ofintake, and compare them with members of

the general population. In addition, wethe general population. In addition, we

report their smoking habits, the physicalreport their smoking habits, the physical

exercise they take, biochemical indices ofexercise they take, biochemical indices of

nutritional status and their predicted futurenutritional status and their predicted future

risk of coronary heart disease and stroke.risk of coronary heart disease and stroke.

Patients recruited for this study are partici-Patients recruited for this study are partici-

pants in a randomised controlled trial of apants in a randomised controlled trial of a

dietary intervention, namely the provisiondietary intervention, namely the provision

of free fruit and vegetables for a 6-monthof free fruit and vegetables for a 6-month

period; this will be reported at a later date.period; this will be reported at a later date.

METHODMETHOD

PatientsPatients

Patients with a DSM–IV diagnosis ofPatients with a DSM–IV diagnosis of

schizophrenia (American Psychiatric Asso-schizophrenia (American Psychiatric Asso-

ciation, 1994) were recruited from thoseciation, 1994) were recruited from those

living in the community in rural Niths-living in the community in rural Niths-

dale, south-west Scotland, and in urbandale, south-west Scotland, and in urban

Partick, west Glasgow, Scotland. The pa-Partick, west Glasgow, Scotland. The pa-

tients approached were all those sup-tients approached were all those sup-

ported in their homes by mental healthported in their homes by mental health

care workers, including National Healthcare workers, including National Health

Service personnel (e.g. attendance at dayService personnel (e.g. attendance at day

hospitals, regularly supported at home byhospitals, regularly supported at home by

community psychiatric nurses) and thosecommunity psychiatric nurses) and those

working in the independent sector (e.g.working in the independent sector (e.g.

Dumfries & Galloway Mental Health As-Dumfries & Galloway Mental Health As-

sociation, Richmond Fellowship). Patientssociation, Richmond Fellowship). Patients

live on their own or 2–11 in a house.live on their own or 2–11 in a house.

The patients are encouraged to be respon-The patients are encouraged to be respon-

sible for their own domestic chores,sible for their own domestic chores,

including shopping and cooking; theyincluding shopping and cooking; they

made their own dietary choices. The pa-made their own dietary choices. The pa-

tients in this study were no longer livingtients in this study were no longer living

with family for various reasons but theirwith family for various reasons but their

position in the community had been as-position in the community had been as-

sessed as sufficiently precarious for themsessed as sufficiently precarious for them

to need additional support. A generationto need additional support. A generation

ago it is likely that such patients wouldago it is likely that such patients would

have been in long-stay psychiatric wards.have been in long-stay psychiatric wards.

All patients gave written informed con-All patients gave written informed con-

sent and the study was approved by thesent and the study was approved by the

relevant local research ethics committees.relevant local research ethics committees.

AssessmentAssessment

The patients’ diet was assessed by one ofThe patients’ diet was assessed by one of

two research nurses using the foodtwo research nurses using the food

frequency section of the Scottish Healthfrequency section of the Scottish Health

Survey questionnaire (Scottish ExecutiveSurvey questionnaire (Scottish Executive

Health Department, 1998). In this sectionHealth Department, 1998). In this section

there is, among other things, a specificthere is, among other things, a specific

assessment of fruit and vegetable intake.assessment of fruit and vegetable intake.

The questionnaire assesses food intakeThe questionnaire assesses food intake

retrospectively. Smoking habits wereretrospectively. Smoking habits were

assessed by a questionnaire recently usedassessed by a questionnaire recently used

in a survey of the general population inin a survey of the general population in

south-west Scotland (Waldronsouth-west Scotland (Waldron et alet al, 1995)., 1995).

A non-fasting blood sample was taken toA non-fasting blood sample was taken to

measure plasma folate, glucose, vitamins Cmeasure plasma folate, glucose, vitamins C

and E, carotenoids, serum total cholesteroland E, carotenoids, serum total cholesterol

and high-density lipoprotein (HDL) choles-and high-density lipoprotein (HDL) choles-

terol. Plasma folate, vitamin E and glucoseterol. Plasma folate, vitamin E and glucose

and serum lipids were measured in the bio-and serum lipids were measured in the bio-

chemistry and haematology laboratories,chemistry and haematology laboratories,

Dumfries & Galloway Royal Infirmary.Dumfries & Galloway Royal Infirmary.

Plasma vitamin C and serum vitamins APlasma vitamin C and serum vitamins A

and E and carotenoids were measured atand E and carotenoids were measured at

the Rowett Research Institute, Aberdeen.the Rowett Research Institute, Aberdeen.

Also measured was body weight, heightAlso measured was body weight, height

and waist circumference. The body massand waist circumference. The body mass

index (BMI) (weight/heightindex (BMI) (weight/height22, kg/m, kg/m22) was) was

calculated. The level of physical activitycalculated. The level of physical activity

was recorded using the Scottish Physicalwas recorded using the Scottish Physical

Activity Questionnaire (LowtherActivity Questionnaire (Lowther et alet al,,

1999). Future risk of coronary heart disease1999). Future risk of coronary heart disease

and stroke was estimated using theand stroke was estimated using the

Framingham assessment and associatedFramingham assessment and associated

computer program (Hingorami & Vallance,computer program (Hingorami & Vallance,

1999). This assessment includes such things1999). This assessment includes such things

as age, gender, smoking status, blood pres-as age, gender, smoking status, blood pres-

sure, left ventricular hypertrophy (assessedsure, left ventricular hypertrophy (assessed

by electrocardiogram), plasma glucose andby electrocardiogram), plasma glucose and
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serum total cholesterol and HDL cholester-serum total cholesterol and HDL cholester-

ol. A psychiatrist assessed the patients’ men-ol. A psychiatrist assessed the patients’ men-

tal state using the Positive and Negativetal state using the Positive and Negative

Syndrome Scale (PANSS) for schizophreniaSyndrome Scale (PANSS) for schizophrenia

(Kay(Kay et alet al, 1987). The length of illness also, 1987). The length of illness also

was recorded, as was current medication.was recorded, as was current medication.

StatisticsStatistics

Differences between groups were tested byDifferences between groups were tested by

ww22, Fisher exact or, Fisher exact or tt-tests as appropriate.-tests as appropriate.

Associations were measured by Pearson’sAssociations were measured by Pearson’s

correlation. Two-tailed tests were used.correlation. Two-tailed tests were used.

RESULTSRESULTS

A total of 186 patients were approached toA total of 186 patients were approached to

participate in a study that was not onlyparticipate in a study that was not only

descriptive but examined dietary inter-descriptive but examined dietary inter-

vention (see above). Of these patients, 102vention (see above). Of these patients, 102

(54%) consented. Those who consented(54%) consented. Those who consented

did not differ in gender distribution, meandid not differ in gender distribution, mean

age and living arrangements from thoseage and living arrangements from those

who refused.who refused.

Social and demographic data of the 102Social and demographic data of the 102

who entered the study are shown inwho entered the study are shown in

Table 1. Males were younger than femalesTable 1. Males were younger than females

(mean age(mean age¼43 years (s.d.43 years (s.d.¼12)12) vv. 50 (s.d.. 50 (s.d.¼
14);14); tt-test,-test, tt¼2.69, d.f.2.69, d.f.¼100,100, PP¼0.008)0.008)

and more had never married (63/72and more had never married (63/72 vv. 19/. 19/

30;30; ww22¼6.39, d.f.6.39, d.f.¼1,1, PP¼0.01). Two patients0.01). Two patients

(2%) reported that they had diabetes.(2%) reported that they had diabetes.

As part of the intervention study (seeAs part of the intervention study (see

above) about one-third of patients wereabove) about one-third of patients were

assessed by occupational therapists, whoassessed by occupational therapists, who

learned that all were unemployed and thelearned that all were unemployed and the

mean amount of money they had availablemean amount of money they had available

to spend on food was £28 per week (rangeto spend on food was £28 per week (range

£15–60).£15–60).

Dietary habitsDietary habits

A comparison of the patients’ general dietA comparison of the patients’ general diet

with that of the general population ofwith that of the general population of

Scotland was made through reference toScotland was made through reference to

the dietary section of the Scottish Healththe dietary section of the Scottish Health

Survey 1998 (Scottish Executive HealthSurvey 1998 (Scottish Executive Health

Department, 1998). This survey describesDepartment, 1998). This survey describes

the dietary choices of adult males andthe dietary choices of adult males and

females in terms of frequency with whichfemales in terms of frequency with which

certain food groups, both healthy andcertain food groups, both healthy and

unhealthy, are consumed.unhealthy, are consumed.

The Scottish dietary targets for 2005The Scottish dietary targets for 2005

were outlined in the Diet Action Plan forwere outlined in the Diet Action Plan for

Scotland (Scottish Office Department ofScotland (Scottish Office Department of

Health, 1996) and further endorsed in theHealth, 1996) and further endorsed in the

Scottish Office White Paper on health,Scottish Office White Paper on health,

Towards a Healthier ScotlandTowards a Healthier Scotland (Scottish(Scottish

Office Department of Health, 1999).Office Department of Health, 1999).

Where possible we have compared our pa-Where possible we have compared our pa-

tients’ dietary choices with the summarytients’ dietary choices with the summary

findings of the Scottish Health Survey data,findings of the Scottish Health Survey data,

which most closely reflect the aspirationalwhich most closely reflect the aspirational

targets of the Diet Action Plan for Scotlandtargets of the Diet Action Plan for Scotland

(Table 2). Fewer males with schizophrenia(Table 2). Fewer males with schizophrenia

than males in the general populationthan males in the general population

reached acceptable levels for the consump-reached acceptable levels for the consump-

tion of fresh fruit, vegetables, skimmed ortion of fresh fruit, vegetables, skimmed or

semi-skimmed milk, potatoes, pasta or rice,semi-skimmed milk, potatoes, pasta or rice,

and pulses. More male patients than thoseand pulses. More male patients than those

in the general population were frequentlyin the general population were frequently

consuming breakfast cereal. Fewer femalesconsuming breakfast cereal. Fewer females

with schizophrenia than females in thewith schizophrenia than females in the

general population reached acceptablegeneral population reached acceptable

levels for the consumption of skimmed orlevels for the consumption of skimmed or

semi-skimmed milk, potatoes, pasta or rice.semi-skimmed milk, potatoes, pasta or rice.

The mean number of portions of fruitThe mean number of portions of fruit

and vegetables consumed each week was 16and vegetables consumed each week was 16

(s.d.(s.d.¼14). This was made up of fruits (mean14). This was made up of fruits (mean

number of portionsnumber of portions¼7, s.d.7, s.d.¼10), vegetables10), vegetables

(mean(mean¼6, s.d.6, s.d.¼6) and fruit juice (mean6) and fruit juice (mean¼3,3,

s.d.s.d.¼7). Females ate more vegetables than7). Females ate more vegetables than

males (meanmales (mean¼8 (s.d.8 (s.d.¼7)7) vv. mean. mean¼55

(s.d.(s.d.¼5);5); tt-test:-test: tt¼2.58, d.f.2.58, d.f.¼100,100, PP¼0.01).0.01).

The Scottish dietary targets for 2005 stipu-The Scottish dietary targets for 2005 stipu-

late an increase of average fruit and vegetablelate an increase of average fruit and vegetable

consumption to 400 grams per day, whichconsumption to 400 grams per day, which

equates with 35 portions per week.equates with 35 portions per week.

The results presented so far haveThe results presented so far have

compared the patients with the generalcompared the patients with the general

53 553 5

Table 1Table 1 Social and demographic dataSocial and demographic data

Male/femaleMale/female 72 (71%)/30 (29%)72 (71%)/30 (29%)

Age, yearsAge, years

Mean (s.d.)Mean (s.d.) 45 (13)45 (13)

Length of illness, yearsLength of illness, years

Mean (s.d.)Mean (s.d.) 21 (13)21 (13)

Marital statusMarital status

SingleSingle 82 (80%)82 (80%)

MarriedMarried 3 (3%)3 (3%)

Divorced/separatedDivorced/separated 14 (14%)14 (14%)

WidowedWidowed 3 (3%)3 (3%)

Domiciliary statusDomiciliary status

Lives aloneLives alone 56 (55%)56 (55%)

Lives with other patientsLives with other patients 41 (40%)41 (40%)

OtherOther 5 (5%)5 (5%)

Table 2Table 2 Dietary choices of patients and of the general population of ScotlandDietary choices of patients and of the general population of Scotland

MalesMales FemalesFemales

PatientsPatients

((nn¼72)72)

%%

General populationGeneral population11

((nn¼3941)3941)

%%

PP ((ww22)) PatientsPatients

((nn¼30)30)

%%

General populationGeneral population11

((nn¼5106)5106)

%%

PP ((ww22))

Fresh fruit once a day or moreFresh fruit once a day ormore 3333 4646 0.040.04 4343 5959 0.120.12

Fruit juice once a day ormoreFruit juice once a day or more 1717 2525 0.090.09 2020 3232 0.230.23

Cooked green vegetables five times a week ormoreCooked green vegetables five times a week or more 1010 3939 550.00010.0001 2727 4444 0.080.08

Cooked root vegetables five times a week or moreCooked root vegetables five times a week or more 11 2222 550.0010.001 1010 2727 0.060.06

Raw vegetables or salad twice a week or moreRaw vegetables or salad twice a week ormore 2525 4545 0.0010.001 4040 5959 0.050.05

Use skimmed or semi-skimmedmilkUse skimmed or semi-skimmedmilk 5050 6363 0.030.03 5050 6969 0.040.04

Oil-rich fish less than once a monthOil-rich fish less than once a month 4343 3333 0.090.09 2727 3333 0.590.59

Potatoes, pasta or rice five times a week ormorePotatoes, pasta or rice five times a week or more 2525 6464 550.00010.0001 3030 6969 550.00010.0001

Pulses twice a week or morePulses twice a week ormore 3232 6767 550.00010.0001 3030 5858 0.0040.004

Breakfast cereal once a day or moreBreakfast cereal once a day or more 5858 3838 0.00070.0007 5050 3838 0.250.25

Usually eat wholemeal breadUsually eat wholemeal bread 66 1010 0.290.29 2020 1616 0.730.73

1. General population subjects interviewed in Scottish Health Survey (Scottish Executive Health Department, 1998) and the Scottish targets are: 1, average intake of fruit and1. General population subjects interviewed in Scottish Health Survey (Scottish Executive Health Department, 1998) and the Scottish targets are: 1, average intake of fruit and
vegetables to double; 2, average intake of fat (especially saturated) to reduce; 3, oil-rich fish consumption to double; 4, complex carbohydrate consumption to increase by 25%;vegetables to double; 2, average intake of fat (especially saturated) to reduce; 3, oil-rich fish consumption to double; 4, complex carbohydrate consumption to increase by 25%;
5, bread intake, mainly wholemeal, to increase by 45%.5, bread intake, mainly wholemeal, to increase by 45%.
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population in Scotland. However, almostpopulation in Scotland. However, almost

all of our patients were unemployed andall of our patients were unemployed and

living on state benefits. The Scottishliving on state benefits. The Scottish

Health Survey (Scottish Executive HealthHealth Survey (Scottish Executive Health

Department, 1998) does not report theDepartment, 1998) does not report the

dietary habits of the unemployed but doesdietary habits of the unemployed but does

present findings by social class. Those inpresent findings by social class. Those in

social class V had the poorest diet. Wesocial class V had the poorest diet. We

therefore compared our patients with so-therefore compared our patients with so-

cial class V individuals. Fewer males withcial class V individuals. Fewer males with

schizophrenia reached acceptable levelsschizophrenia reached acceptable levels

for the consumption of vegetables, pota-for the consumption of vegetables, pota-

toes, pasta or rice, and pulses; fewertoes, pasta or rice, and pulses; fewer

females reached acceptable levels for thefemales reached acceptable levels for the

consumption of potatoes, pasta or rice,consumption of potatoes, pasta or rice,

and pulses (Table 3).and pulses (Table 3).

Smoking habitsSmoking habits
Of the patients, 71 (70%) were currentOf the patients, 71 (70%) were current

smokers, 14 (14%) had given up smokingsmokers, 14 (14%) had given up smoking

and 14 (14%) had never smoked. The meanand 14 (14%) had never smoked. The mean

age at starting smoking was 18 yearsage at starting smoking was 18 years

(s.d.(s.d.¼6) and the mean number of cigarettes6) and the mean number of cigarettes

smoked daily was 27 (s.d.smoked daily was 27 (s.d.¼14). Of those14). Of those

who smoked cigarettes, 38 (54%) werewho smoked cigarettes, 38 (54%) were

heavy smokers (heavy smokers (5520/day) and 40 (54%)20/day) and 40 (54%)

smokers wanted to give up. The meansmokers wanted to give up. The mean

reasons for smoking were: ‘enjoy it’reasons for smoking were: ‘enjoy it’

(49%); ‘to relax’ (43%); ‘it’s a habit/(49%); ‘to relax’ (43%); ‘it’s a habit/ad-ad-

diction’ (34%). There were no significantdiction’ (34%). There were no significant

between-gender differences in rates ofbetween-gender differences in rates of

smoking or number of cigarettes smokedsmoking or number of cigarettes smoked

per day. More patients were smokersper day. More patients were smokers

than members of the general populationthan members of the general population

(Scottish Executive Health Department,(Scottish Executive Health Department,

1998) (70/1011998) (70/101 vv. 3183/9047;. 3183/9047; ww22¼49.28,49.28,

d.f.d.f.¼1,1, PP550.0001).0.0001).

With regard to fruit and vegetableWith regard to fruit and vegetable

intake, current smokers compared withintake, current smokers compared with

non-smokers were consuming fewernon-smokers were consuming fewer

portions per week of fruit and vegetablesportions per week of fruit and vegetables

(mean(mean¼14 (s.d.14 (s.d.¼12)12) vv. mean. mean¼2222

(s.d.(s.d.¼19);19); tt¼2.73, d.f.2.73, d.f.¼100,100, PP¼0.007).0.007).

Body mass index and physicalBody mass index and physical
activityactivity

The patients’ BMI and waist measure-The patients’ BMI and waist measure-

ments are shown in Table 4; 25 (86%)ments are shown in Table 4; 25 (86%)

females and 50 (70%) males were eitherfemales and 50 (70%) males were either

overweight or obese (which is a non-overweight or obese (which is a non-

significant between-gender difference).significant between-gender difference).

Two had a BMI ofTwo had a BMI of 5540 kg/m40 kg/m22, that is,, that is,

they were morbidly obese. Significantlythey were morbidly obese. Significantly

more female patients than female controlsmore female patients than female controls

in the general population were overweightin the general population were overweight

or obese but there was no differenceor obese but there was no difference

between male patients and controls; 41between male patients and controls; 41

(57%) males and 18 (60%) females con-(57%) males and 18 (60%) females con-

sidered themselves to be physically active.sidered themselves to be physically active.

They spent a mean of 5.8 (s.d.They spent a mean of 5.8 (s.d.¼5.4) and5.4) and

6.4 (s.d.6.4 (s.d.¼5.2) hours per week, respec-5.2) hours per week, respec-

tively, on physical activity (which is atively, on physical activity (which is a

non-significant between-gender difference).non-significant between-gender difference).

Blood measurementsBlood measurements

Various blood measurements were carriedVarious blood measurements were carried

out to assist in the assessment of nutritionalout to assist in the assessment of nutritional

status and cardiovascular risk (see below)status and cardiovascular risk (see below)

(Table 5). Where possible, reference or(Table 5). Where possible, reference or

target ranges are provided. Only twotarget ranges are provided. Only two

patients had anpatients had an aa-tocopherol:cholesterol-tocopherol:cholesterol

ratio below 2.25, which is considered theratio below 2.25, which is considered the
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Table 3Table 3 Dietary choices of patients and of people in social classV in ScotlandDietary choices of patients and of people in social class V in Scotland

MalesMales FemalesFemales

Patients (Patients (nn¼72)72)
%%

Social class V (Social class V (nn¼191)191)
%%

PP ((ww22)) Patients (Patients (nn¼30)30)
%%

Social class V (Social class V (nn¼279)279)
%%

PP ((ww22))

Cooked green vegetables five times a week or moreCooked green vegetables five times a week ormore11 1010 3232 0.0040.004 NSNS
Cooked root vegetables five times a week ormoreCooked root vegetables five times a week or more11 11 1919 0.0060.006 NSNS
Raw vegetables or salad twice a week or moreRaw vegetables or salad twice a week or more11 2525 4141 0.030.03 NSNS
Potatoes, pasta or rice five times a week or morePotatoes, pasta or rice five times a week ormore 2525 6262 550.00010.0001 3030 5858 0.0030.003
Pulses twice a week or morePulses twice a week or more 3232 6969 550.00010.0001 3030 6363 0.00090.0009

1.Data for female patients not significantly different from those for social classVand not shown.1.Data for female patients not significantly different from those for social class Vand not shown.

}} }}}}

}} }} }}

Table 4Table 4 Bodymass index (BMI)Bodymass index (BMI)

MalesMales FemalesFemales TotalTotal

PatientsPatients

((nn¼72)72)

GeneralGeneral

populationpopulation11

((nn¼3606)3606)

PatientsPatients

((nn¼29)29)

GeneralGeneral

populationpopulation11

((nn¼4611)4611)

PatientsPatients

((nn¼101)101)

GeneralGeneral

populationpopulation11

((nn¼8217)8217)

BMI, kg/mBMI, kg/m22 ((nn(%))(%))

5518.518.5 3 (4)3 (4) 1 (4)1 (4) 4 (4)4 (4)

18.5^24.918.5^24.9 19 (26)19 (26)
1370 (38)1370 (38)

3 (10)3 (10)
2112 (46)2112 (46)

22 (22)22 (22)
3482 (42)3482 (42)

25^29.925^29.9 32 (45)32 (45)22 12 (41)12 (41)33 44 (43)44 (43)44

30^39.930^39.9 18 (25)18 (25) 2236 (62)2236 (62) 11 (38)11 (38) 2499 (54)2499 (54) 29 (29)29 (29) 4735 (58)4735 (58)

554040 0 (0)0 (0) 2 (7)2 (7) 2 (2)2 (2)

Waist circumference (cm (s.d.))Waist circumference (cm (s.d.)) 99 (12)99 (12) 98 (15)98 (15) 99 (13)99 (13)

1. Taken from Scottish Health Survey (Scottish Executive Health Department, 1998).1. Taken from Scottish Health Survey (Scottish Executive Health Department, 1998).
2. Overweight (BMI 25^29.9) and obese (BMI2. Overweight (BMI 25^29.9) and obese (BMI5530)30) vv. others:. others: ww22¼1.36, d.f.1.36, d.f.¼1,1, PP¼0.24.0.24.
3. Overweight and obese3. Overweight and obese vv. others:. others: ww22¼10.66, d.f.10.66, d.f.¼1,1, PP¼0.001.0.001.
4. Overweight and obese4. Overweight and obese vv. others:. others: ww22¼10.65, d.f.10.65, d.f.¼1,1, PP¼0.001.0.001.

https://doi.org/10.1192/03-162 Published online by Cambridge University Press

https://doi.org/10.1192/03-162


DIE T, SMOKING AND CARDIOVASCULAR RISKDIET, SMOKING AND CARDIOVASCULAR RISK

lowest satisfactory value (Panel on Dietarylowest satisfactory value (Panel on Dietary

Reference Values, 1991). However, 64Reference Values, 1991). However, 64

(74%) patients had a ratio below 5.00, a(74%) patients had a ratio below 5.00, a

value above which it may be desirable tovalue above which it may be desirable to

prevent coronary heart disease (Henseprevent coronary heart disease (Hense etet

alal, 1993). There were significant correla-, 1993). There were significant correla-

tions between the cholesterol:HDL ratiotions between the cholesterol:HDL ratio

and waist measurement (and waist measurement (rr¼0.23,0.23, PP¼0.03),0.03),

and the total number of fruit and vegetableand the total number of fruit and vegetable

portions consumed and the plasma vitaminportions consumed and the plasma vitamin

C concentration (C concentration (rr¼0.28,0.28, PP¼0.01).0.01).

Risk of coronary heart diseaseRisk of coronary heart disease
and strokeand stroke

All necessary blood tests and investigationsAll necessary blood tests and investigations

to make a Framingham assessment wereto make a Framingham assessment were

available for 84 patients. The mean 10-yearavailable for 84 patients. The mean 10-year

risk of coronary heart disease in males wasrisk of coronary heart disease in males was

10.5% (s.d.10.5% (s.d.¼8) (compared with the general8) (compared with the general

population value of 6.4% (s.d.population value of 6.4% (s.d.¼6);6); tt-test:-test:

tt¼3.33, d.f.3.33, d.f.¼122,122, PP¼0.001) and in females0.001) and in females

was 7% (s.d.was 7% (s.d.¼6) (compared with the gener-6) (compared with the gener-

al population value of 4.1% (s.d.al population value of 4.1% (s.d.¼4);4); tt-test:-test:

tt¼1.90, d.f.1.90, d.f.¼42,42, PP¼0.06). The mean 10-0.06). The mean 10-

year risk for stroke in males was 4.2%year risk for stroke in males was 4.2%

(s.d.(s.d.¼4) (compared with the general popu-4) (compared with the general popu-

lation value of 2.3% (s.d.lation value of 2.3% (s.d.¼2);2); tt-test:-test:

tt¼3.13, d.f.3.13, d.f.¼122,122, PP¼0.002) and in females0.002) and in females

was 3.8% (s.d.was 3.8% (s.d.¼6) (compared with the6) (compared with the

general population value of 2.0% (s.d.general population value of 2.0% (s.d.¼3):3):

tt-test:-test: tt¼1.28, d.f.1.28, d.f.¼42,42, PP¼0.21).0.21).

There were no significant between-There were no significant between-

gender differences in the 10-year risk forgender differences in the 10-year risk for

coronary heart disease (coronary heart disease (tt-test:-test: tt¼1.92,1.92,

d.f.d.f.¼82,82, PP¼0.06) or for stroke (0.06) or for stroke (tt¼0.37,0.37,

d.f.d.f.¼82,82, PP¼0.71).0.71).

It has now been suggested (WoodIt has now been suggested (Wood et alet al,,

1998) that individuals with a coronary1998) that individuals with a coronary

heart disease risk of 30% or higher overheart disease risk of 30% or higher over

10 years should be treated, for example,10 years should be treated, for example,

with a statin. Treatment should then movewith a statin. Treatment should then move

progressively on to those withprogressively on to those with 5515%15%

coronary heart disease risk. In our patientscoronary heart disease risk. In our patients

one (1%) female hadone (1%) female had 5530% risk of coron-30% risk of coron-

ary heart disease and eighteen (28%) malesary heart disease and eighteen (28%) males

and four (18%) females had aand four (18%) females had a 5515% risk.15% risk.

Mental state assessmentMental state assessment
andmedicationand medication

The PANSS scores are shown in Table 6.The PANSS scores are shown in Table 6.

There were no statistically significantThere were no statistically significant

between-gender differences. With regardbetween-gender differences. With regard

to antipsychotic medication the patientsto antipsychotic medication the patients

were divided into three groups: those pa-were divided into three groups: those pa-

tients receiving long-acting intramusculartients receiving long-acting intramuscular

typical antipsychotic medication with ortypical antipsychotic medication with or

without other antipsychotics (without other antipsychotics (nn¼27,27,

27%); those receiving oral typical medi-27%); those receiving oral typical medi-

cation with or without atypicals (cation with or without atypicals (nn¼22,22,

22%); and those receiving atypicals alone22%); and those receiving atypicals alone

((nn¼43, 43%). Six (6%) were receiving43, 43%). Six (6%) were receiving

no antipsychotic and medication wasno antipsychotic and medication was

unknown in two patients. There were nounknown in two patients. There were no

significant differences in BMI in the threesignificant differences in BMI in the three

drug groups. Patients then were divideddrug groups. Patients then were divided

into those taking only typical medication,into those taking only typical medication,

either oral or intramuscular (either oral or intramuscular (nn¼36), and36), and

those taking only atypical medicationthose taking only atypical medication

((nn¼41). There were no significant be-41). There were no significant be-

tween-group differences in plasma glucosetween-group differences in plasma glucose

and serum lipid levels or in the BMI.and serum lipid levels or in the BMI.

When the patients were divided intoWhen the patients were divided into

three groups on the basis of fruit andthree groups on the basis of fruit and

vegetable consumption, there were novegetable consumption, there were no

significant differences between those con-significant differences between those con-

suming the most fruit and vegetablessuming the most fruit and vegetables

(range(range¼19–82 portions per week; med-19–82 portions per week; med-

ianian¼29) and those consuming the least29) and those consuming the least

(0–7 portions per week; median(0–7 portions per week; median¼3) in3) in

scores on the positive, negative and generalscores on the positive, negative and general

psychopathology sub-scales of the PANSS.psychopathology sub-scales of the PANSS.

DISCUSSIONDISCUSSION

Methodological issuesMethodological issues

Although almost half of the patients weAlthough almost half of the patients we

approached refused to participate in theapproached refused to participate in the

study, they did not differ from those whostudy, they did not differ from those who

did participate in terms of gender distri-did participate in terms of gender distri-

bution, age or living arrangements. Webution, age or living arrangements. We

have no reason to think that their diethave no reason to think that their diet

was very different from that of those whowas very different from that of those who

took part. However, the patients recruitedtook part. However, the patients recruited

came from a group who were already re-came from a group who were already re-

ceiving considerable professional supportceiving considerable professional support

in the community. We did not approachin the community. We did not approach

those who were living with well relatives.those who were living with well relatives.

It is possible that their diets were moreIt is possible that their diets were more

satisfactory.satisfactory.

The dietary questionnaire that we usedThe dietary questionnaire that we used

assesses food intake retrospectively. It isassesses food intake retrospectively. It is

by no means certain that a prospectiveby no means certain that a prospective

weighed intake of food would haveweighed intake of food would have

provided a more accurate assessment.provided a more accurate assessment.

However, the retrospective method offeredHowever, the retrospective method offered

us the advantage of assessing usual dietaryus the advantage of assessing usual dietary

patterns over a longer time-span. In addi-patterns over a longer time-span. In addi-

tion, we did not think that the patientstion, we did not think that the patients

could cooperate sufficiently in what is acould cooperate sufficiently in what is a

time-consuming and detailed task.time-consuming and detailed task.

Dietary habitsDietary habits

Our patients were making poor dietaryOur patients were making poor dietary

choices. First, with regard to fruit andchoices. First, with regard to fruit and

vegetable intake, the average consumptionvegetable intake, the average consumption

was only 16 portions per week; thewas only 16 portions per week; the

recommended intake is 5 portions per dayrecommended intake is 5 portions per day

(Heimendinger & Van Duyn, 1995).(Heimendinger & Van Duyn, 1995).

Second, with regard to general aspects ofSecond, with regard to general aspects of

diet, our patients (and especially the males)diet, our patients (and especially the males)

were making poorer choices in many morewere making poorer choices in many more
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Table 5Table 5 BloodmeasurementsBloodmeasurements

MeasurementMeasurement MalesMales

mean (s.d.)mean (s.d.)

FemalesFemales

mean (s.d.)mean (s.d.)

Reference orReference or

target rangetarget range

Outside normalOutside normal

range,range, nn (%)(%)

Folate (mg/l)Folate (mg/l) 7.7 (5.3)7.7 (5.3) 6.6 (3.5)6.6 (3.5) 2.1^13.92.1^13.9 2 (2%)2 (2%)

Cholesterol:HDL ratioCholesterol:HDL ratio 5.5 (1.7)5.5 (1.7) 5.1 (1.9)5.1 (1.9) 5555 46 (53%)46 (53%)

Retinol (Retinol (mmmol/l)mol/l) 1.61 (0.56)1.61 (0.56) 1.64 (0.66)1.64 (0.66) 1.05^2.801.05^2.8011 9 (11%)9 (11%)

aa-Tocopherol (-Tocopherol (mmmol/l)mol/l) 23.2 (7.9)23.2 (7.9) 25.1 (8.5)25.1 (8.5) 11.6^46.411.6^46.411 4 (5%)4 (5%)

aa-Tocopherol:cholesterol ratio-Tocopherol:cholesterol ratio 4.36 (1.31)4.36 (1.31) 4.11 (1.16)4.11 (1.16) 442.252.25 2 (2.3)2 (2.3)

aa-Carotene (-Carotene (mmmol/l)mol/l) 0.037 (0.037)0.037 (0.037) 0.056 (0.037)0.056 (0.037) ^̂ ^̂

bb-Carotene (-Carotene (mmmol/l)mol/l) 0.24 (0.19)0.24 (0.19) 0.30 (0.26)0.30 (0.26) 0.19^1.580.19^1.5811 33 (42%)33 (42%)

Vitamin C (Vitamin C (mmmol/l)mol/l) 38.9 (24.2)38.9 (24.2) 40.1 (33.6)40.1 (33.6) 34^11434^11411 37 (49%)37 (49%)

1. See Burtis & Ashwood (1999).1. See Burtis & Ashwood (1999).
HDL, high-density lipoprotein.HDL, high-density lipoprotein.

Table 6Table 6 Mental state assessment: Positive and Negative Syndrome ScaleMental state assessment: Positive and Negative Syndrome Scale

Sub-scaleSub-scale Male (Male (nn¼70)70)

mean score (s.d.)mean score (s.d.)

Female (Female (nn¼30)30)

mean score (s.d.)mean score (s.d.)

Total (Total (nn¼100)100)

mean score (s.d.)mean score (s.d.)

Positive symptoms sub-scalePositive symptoms sub-scale 14 (4)14 (4) 14 (6)14 (6) 14 (5)14 (5)

Negative symptoms sub-scaleNegative symptoms sub-scale 19 (6)19 (6) 19 (5)19 (5) 19 (6)19 (6)

General psychopathology sub-scaleGeneral psychopathology sub-scale 31 (8)31 (8) 33 (7)33 (7) 32 (7)32 (7)

Total scoreTotal score 64 (15)64 (15) 66 (15)66 (15) 65 (15)65 (15)
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areas than not only members of the generalareas than not only members of the general

population in Scotland but also those inpopulation in Scotland but also those in

Scotland with the poorest diet, namelyScotland with the poorest diet, namely

those in social class V. A previous studythose in social class V. A previous study

(Brown(Brown et alet al, 1999) of community-based, 1999) of community-based

people with schizophrenia found that nopeople with schizophrenia found that no

one was consuming five or more portionsone was consuming five or more portions

of fruit and vegetables a day and that theirof fruit and vegetables a day and that their

diet was higher in fat and lower in fibrediet was higher in fat and lower in fibre

than the general population’s.than the general population’s.

Why is their diet so poor? There areWhy is their diet so poor? There are

several possible reasons. First, all but twoseveral possible reasons. First, all but two

patients were unemployed. The diet of thepatients were unemployed. The diet of the

unemployed is probably worse than thatunemployed is probably worse than that

of the employed (Smith, 1985). Second,of the employed (Smith, 1985). Second,

most of our patients were smokers. In themost of our patients were smokers. In the

general population the diets of smokers,general population the diets of smokers,

both men and women, are worse than ofboth men and women, are worse than of

non-smokers (Oslernon-smokers (Osler et alet al, 2002); and in, 2002); and in

the present study we found that, in peoplethe present study we found that, in people

with schizophrenia, smokers had a lowerwith schizophrenia, smokers had a lower

intake of fruit and vegetables than non-intake of fruit and vegetables than non-

smokers. Third, although we found nosmokers. Third, although we found no

difference in mental state scores betweendifference in mental state scores between

those who had an adequate or low intakethose who had an adequate or low intake

of fruit and vegetables, negative schizo-of fruit and vegetables, negative schizo-

phrenic symptoms such as apathy may leadphrenic symptoms such as apathy may lead

patients to consume more of the less healthypatients to consume more of the less healthy

convenience foods.convenience foods.

BloodsBloods

The majority of our patients had anThe majority of our patients had an

elevated cholesterol:HDL ratio and a lowelevated cholesterol:HDL ratio and a low

aa-tocopherol:cholesterol ratio. These obser--tocopherol:cholesterol ratio. These obser-

vations are likely to be related to factorsvations are likely to be related to factors

such as poor nutrition (increased saturatedsuch as poor nutrition (increased saturated

fat intake), obesity, lack of exercise andfat intake), obesity, lack of exercise and

smoking. All of these factors were commonsmoking. All of these factors were common

in our patients. However, the number ofin our patients. However, the number of

patients who were folate deficient was verypatients who were folate deficient was very

low (only two individuals). It is possiblelow (only two individuals). It is possible

that the number of patients taking cereal,that the number of patients taking cereal,

which is often supplemented with folate,which is often supplemented with folate,

may explain this finding.may explain this finding.

Our patients were found to have ser-Our patients were found to have ser-

um concentrations ofum concentrations of aa- and- and bb-carotene-carotene

similar to subjects in the lowest quartilesimilar to subjects in the lowest quartile

for fruit and vegetable consumption, in-for fruit and vegetable consumption, in-

vestigated more than 10 years ago in avestigated more than 10 years ago in a

study of British adults (Billsonstudy of British adults (Billson et alet al,,

1999). The various carotenoid concentra-1999). The various carotenoid concentra-

tions were much lower than the baselinetions were much lower than the baseline

values in a recently published fruit andvalues in a recently published fruit and

vegetable intervention trial from Oxfordvegetable intervention trial from Oxford

(John(John et alet al, 2002). The carotenoid results, 2002). The carotenoid results

in our patients are indicative of a dietin our patients are indicative of a diet

that contains little in the way of fruitthat contains little in the way of fruit

and vegetables, and reflect the small num-and vegetables, and reflect the small num-

ber of portions of fruit and vegetablesber of portions of fruit and vegetables

that our patients consumed. Vitamin C,that our patients consumed. Vitamin C,

a water-soluble vitamin, is present ata water-soluble vitamin, is present at

plasma concentrations that appear noplasma concentrations that appear no

different from those recorded in a healthydifferent from those recorded in a healthy

population recruited from Oxfordshire inpopulation recruited from Oxfordshire in

the UK (Johnthe UK (John et alet al, 2002). It is difficult, 2002). It is difficult

to explain why two such diverse groupsto explain why two such diverse groups

of people with differing fruit andof people with differing fruit and

vegetable consumption should have suchvegetable consumption should have such

similar vitamin C concentrations.similar vitamin C concentrations.

Glucoregulatory and lipid abnormal-Glucoregulatory and lipid abnormal-

ities have been reported previously to beities have been reported previously to be

more common in patients receiving atypicalmore common in patients receiving atypical

rather than standard antipsychoticsrather than standard antipsychotics

(Meyer, 2001; Newcomer(Meyer, 2001; Newcomer et alet al, 2002)., 2002).

Such differences were not found in theSuch differences were not found in the

present study. However, non-fasting bloodpresent study. However, non-fasting blood

samples were collected, which may havesamples were collected, which may have

made it more difficult to detect differences,made it more difficult to detect differences,

and the numbers in each group were small.and the numbers in each group were small.

SmokingSmoking

In addition to having a poor diet, 70% ofIn addition to having a poor diet, 70% of

patients were smokers, which is twice aspatients were smokers, which is twice as

many as in the general Scottish population;many as in the general Scottish population;

54% of those who smoked were heavy54% of those who smoked were heavy

smokers, compared with 11% in the gener-smokers, compared with 11% in the gener-

al population in south-west Scotland (Wal-al population in south-west Scotland (Wal-

drondron et alet al, 1995). The age at which they, 1995). The age at which they

started smoking was similar to that of thestarted smoking was similar to that of the

general population in south-west Scotlandgeneral population in south-west Scotland

(Waldron(Waldron et alet al, 1995) and was, on average,, 1995) and was, on average,

six years before the first episode of illness.six years before the first episode of illness.

This finding, reported previously (Kelly &This finding, reported previously (Kelly &

McCreadie, 1999), emphasises that it isMcCreadie, 1999), emphasises that it is

unlikely that the symptoms of the illnessunlikely that the symptoms of the illness

itself lead people to start smoking.itself lead people to start smoking.

The present study is the baseline for aThe present study is the baseline for a

dietary intervention. Attempts to helpdietary intervention. Attempts to help

people with schizophrenia to give uppeople with schizophrenia to give up

smoking should no doubt be tried. How-smoking should no doubt be tried. How-

ever, so far such attempts have met withever, so far such attempts have met with

little success (Lavinlittle success (Lavin et alet al, 1996)., 1996).

Body mass indexBody mass index

The majority of patients (73%) were over-The majority of patients (73%) were over-

weight or obese. This figure is higher thanweight or obese. This figure is higher than

in the general Scottish population in 1997in the general Scottish population in 1997

(60%) (Scottish Executive Health Depart-(60%) (Scottish Executive Health Depart-

ment, 1998). This may be due in part toment, 1998). This may be due in part to

lack of physical exercise because onlylack of physical exercise because only

59% considered themselves physically59% considered themselves physically

active. However, this figure is very similaractive. However, this figure is very similar

to that found in the general populationto that found in the general population

living in a deprived community in the westliving in a deprived community in the west

of Scotland, where the same questionnaireof Scotland, where the same questionnaire

was used (56%) (Lowtherwas used (56%) (Lowther et alet al, 2002)., 2002).

Antipsychotic medication is well known toAntipsychotic medication is well known to

produce weight gain and only 6% ofproduce weight gain and only 6% of

patients in the present study were notpatients in the present study were not

receiving medication. Smoking usuallyreceiving medication. Smoking usually

reduces the BMI. A raised BMI at any agereduces the BMI. A raised BMI at any age

and in both genders is associated with anand in both genders is associated with an

increased mortality (Calleincreased mortality (Calle et alet al, 1999), but, 1999), but

the combination of overweight or obesitythe combination of overweight or obesity

with smoking presents a particularly potentwith smoking presents a particularly potent

risk for coronary heart disease (Mansonrisk for coronary heart disease (Manson

et alet al, 1990)., 1990).

Framingham assessmentFramingham assessment

In view of the patients’ eating and smokingIn view of the patients’ eating and smoking

habits and their body weight, it is no sur-habits and their body weight, it is no sur-

prise that they had a predicted increased riskprise that they had a predicted increased risk

over the next ten years of both coronaryover the next ten years of both coronary

heart disease (mean 9.6%) and strokeheart disease (mean 9.6%) and stroke

(4.1%); the difference in risk between male(4.1%); the difference in risk between male

patients and the general population was sta-patients and the general population was sta-

tistically significant, and 26% of patientstistically significant, and 26% of patients

had a 10-year risk of coronary heart diseasehad a 10-year risk of coronary heart disease

5515%, a level at which active treatment15%, a level at which active treatment

would be advised (Woodwould be advised (Wood et alet al, 1998). Thus,, 1998). Thus,

people with schizophrenia constitute a high-people with schizophrenia constitute a high-

risk group needing priority for cardio-risk group needing priority for cardio-

vascular risk reduction. One of thevascular risk reduction. One of the

particular hazards of weight gain (evenparticular hazards of weight gain (even

before reaching the BMI threshold forbefore reaching the BMI threshold for

obesity) is of developing type 2 diabetes.obesity) is of developing type 2 diabetes.

The proportion of patients in the presentThe proportion of patients in the present

study reporting that they had diabetes wasstudy reporting that they had diabetes was

2%. This is lower than other reports of the2%. This is lower than other reports of the

current prevalence of diabetes in peoplecurrent prevalence of diabetes in people

with schizophrenia: 9–14% (Dixonwith schizophrenia: 9–14% (Dixon et alet al,,

2000). However, there were few female2000). However, there were few female

patients in our study; diabetes is twice aspatients in our study; diabetes is twice as

common in females with schizophreniacommon in females with schizophrenia

compared with males (Dixoncompared with males (Dixon et alet al, 2000)., 2000).

We conclude that the lifestyle of peopleWe conclude that the lifestyle of people

with schizophrenia, as measured by diet,with schizophrenia, as measured by diet,

smoking habits, weight and exercise, mustsmoking habits, weight and exercise, must

give cause for concern in relation to coron-give cause for concern in relation to coron-

ary heart disease. Primary care servicesary heart disease. Primary care services

should address these issues. It has been sug-should address these issues. It has been sug-

gested (NHS Executive, 1999) that generalgested (NHS Executive, 1999) that general

practitioners should be paid for assessingpractitioners should be paid for assessing

the physical health of people with severethe physical health of people with severe

mental illness and make any necessarymental illness and make any necessary

interventions. For this to be successful,interventions. For this to be successful,

practices would need to be able to identifypractices would need to be able to identify

these patients and develop effective screen-these patients and develop effective screen-

ing mechanisms (Phelaning mechanisms (Phelan et alet al, 2001). In, 2001). In

addition, care given from secondary ser-addition, care given from secondary ser-

vices to people with schizophrenia in thevices to people with schizophrenia in the

community, a vulnerable section of thecommunity, a vulnerable section of the

population, must be concerned also withpopulation, must be concerned also with

physical health, otherwise the risk ofphysical health, otherwise the risk of

cardiovascular and other disease will remaincardiovascular and other disease will remain

high and patients will die prematurely. Thishigh and patients will die prematurely. This

is the principal reason why we haveis the principal reason why we have
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embarked on a study to determine whetherembarked on a study to determine whether

their diet can be improved, namely throughtheir diet can be improved, namely through

the provision of free fruit and vegetables.the provision of free fruit and vegetables.

This may be one way in which it is possibleThis may be one way in which it is possible

to improve their physical health; other waysto improve their physical health; other ways

might include such things as healthmight include such things as health

promotion schemes and the prescription ofpromotion schemes and the prescription of

vitamin supplements.vitamin supplements.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& The diet of peoplewith schizophrenia is poor; most are smokers andmost areThe diet of peoplewith schizophrenia is poor; most are smokers andmost are
overweight or obese.overweight or obese.

&& Peoplewith schizophrenia, especiallymales, have a predicted increased risk ofPeoplewith schizophrenia, especiallymales, have a predicted increased risk of
both coronary heart disease and stroke.both coronary heart disease and stroke.

&& ‘Associative outreach’ from secondary caremental health servicesmust be‘Associative outreach’ from secondary caremental health servicesmust be
concerned not only withmental but alsowith physical health.concerned not only withmental but alsowith physical health.

LIMITATIONSLIMITATIONS

&& Thepatients recruitedwere alreadyreceiving considerable professional help in theThepatients recruitedwere already receiving considerable professional help in the
community.We did not approach those living withwell relatives.community.We did not approach those living withwell relatives.

&& The dietary questionnaire assessed food intake retrospectively.The dietary questionnaire assessed food intake retrospectively.

&& Blood samples to assessmicronutrients were non-fasting.Blood samples to assessmicronutrients were non-fasting.
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