
Malcolm Peet (2004, this issue) presentsMalcolm Peet (2004, this issue) presents

some evidence that the international vari-some evidence that the international vari-

ations in the outcome of schizophrenia areations in the outcome of schizophrenia are

associated with higher amounts of refinedassociated with higher amounts of refined

sugar and dairy products in the averagesugar and dairy products in the average

national diet data published by the Foodnational diet data published by the Food

and Agriculture Organization of the Unitedand Agriculture Organization of the United

Nations. An association is also foundNations. An association is also found

between the prevalence of depression and abetween the prevalence of depression and a

low dietary intake of fish and seafood. It islow dietary intake of fish and seafood. It is

a simple correlational study with a multi-a simple correlational study with a multi-

variate statistical analysis that finds veryvariate statistical analysis that finds very

strong associations. The regression coeffi-strong associations. The regression coeffi-

cients reported suggest that these foodstuffcients reported suggest that these foodstuff

consumption levels account for almost allconsumption levels account for almost all

the variance in the outcome of schizophreniathe variance in the outcome of schizophrenia

and the prevalence of depression. Is Peet cor-and the prevalence of depression. Is Peet cor-

rect in stating that previous epidemiologicalrect in stating that previous epidemiological

studies of these issues are missing crucialstudies of these issues are missing crucial

information, or is the reported associationinformation, or is the reported association

between diet and psychiatric disorder at abetween diet and psychiatric disorder at a

population level just a particularly dramaticpopulation level just a particularly dramatic

example of the ecological fallacy?example of the ecological fallacy?

CULTURAL INFLUENCESCULTURAL INFLUENCES
INSCHIZOPHRENIAINSCHIZOPHRENIA

The multi-centre studies of schizophreniaThe multi-centre studies of schizophrenia

organised by the World Health Organiza-organised by the World Health Organiza-

tion (WHO) in the latter part of the 20thtion (WHO) in the latter part of the 20th

century are arguably the greatest achieve-century are arguably the greatest achieve-

ments in psychiatric epidemiology. Thements in psychiatric epidemiology. The

International Pilot Study of SchizophreniaInternational Pilot Study of Schizophrenia

(IPSS; WHO, 1973) and a ten-country study(IPSS; WHO, 1973) and a ten-country study

(Sartorius(Sartorius et alet al, 1986) convincingly demon-, 1986) convincingly demon-

strated a near-uniform incidence of nuclearstrated a near-uniform incidence of nuclear

or Schneiderian schizophrenia in nine differ-or Schneiderian schizophrenia in nine differ-

ent countries across the globe and signifi-ent countries across the globe and signifi-

cant variation in the incidence of lesscant variation in the incidence of less

restrictively diagnosed schizophrenia. Theserestrictively diagnosed schizophrenia. These

studies also found a very variable coursestudies also found a very variable course

and outcome that were, on average, muchand outcome that were, on average, much

better in developing countries. This wasbetter in developing countries. This was

related partly to social isolation and maritalrelated partly to social isolation and marital

status and partly to the type of onset andstatus and partly to the type of onset and

precipitating factors but was largelyprecipitating factors but was largely

unexplained (Sartoriusunexplained (Sartorius et alet al, 1978). The, 1978). The

Determinants of Outcome of Severe MentalDeterminants of Outcome of Severe Mental

Disorders (DOSMED) study further ex-Disorders (DOSMED) study further ex-

amined this issue in six of the IPSS countriesamined this issue in six of the IPSS countries

and in four others (Jablenskyand in four others (Jablensky et alet al, 1992). It, 1992). It

confirmed the results of the IPSS and alsoconfirmed the results of the IPSS and also

showed that about half of patients withshowed that about half of patients with

schizophrenia in developing countries hadschizophrenia in developing countries had

a very good outcome at 2 years, but it dida very good outcome at 2 years, but it did

not shed any further light on the reasonsnot shed any further light on the reasons

why. Various explanations have been pro-why. Various explanations have been pro-

posed over the years, including better familyposed over the years, including better family

support, greater preservation of social rolesupport, greater preservation of social role

and reduced stigmatisation in developingand reduced stigmatisation in developing

countries, but with no convincing or consis-countries, but with no convincing or consis-

tently-replicated evidence.tently-replicated evidence.

There are at least two previous ecologicalThere are at least two previous ecological

studies along similar lines to the study by Peetstudies along similar lines to the study by Peet

(2004, this issue). Christensen & Christensen(2004, this issue). Christensen & Christensen

(1988) examined the relationship between 2-(1988) examined the relationship between 2-

year follow-up data from the WHO (1979)year follow-up data from the WHO (1979)

international follow-up study and theinternational follow-up study and the

amount of fat in the average national dietsamount of fat in the average national diets

published by the Food and Agriculturepublished by the Food and Agriculture

Organization (1980). Very strong correla-Organization (1980). Very strong correla-

tions, similar to those reported by Peet, weretions, similar to those reported by Peet, were

found between a low percentage of totalfound between a low percentage of total

dietary fat and fat from land animals anddietary fat and fat from land animals and

birds (mainly saturated fats), and a goodbirds (mainly saturated fats), and a good

prognosis. A high percentage of dietaryprognosis. A high percentage of dietary

unsaturated fatty acids was less strongly asso-unsaturated fatty acids was less strongly asso-

ciated. Multivariate analysis found that 97%ciated. Multivariate analysis found that 97%

of the variation in outcome of schizophreniaof the variation in outcome of schizophrenia

between national centres was explained bybetween national centres was explained by

the combined variation in the percentages ofthe combined variation in the percentages of

fat from land animals and birds and fromfat from land animals and birds and from

vegetables, fish and seafood. Gupta (1992)vegetables, fish and seafood. Gupta (1992)

also found correlations between the propor-also found correlations between the propor-

tion of total calorific intake from fat and out-tion of total calorific intake from fat and out-

comes in the IPSS and DOSMED, but hecomes in the IPSS and DOSMED, but he

found similar correlations with measures offound similar correlations with measures of

occupation, urbanicity, geography, climateoccupation, urbanicity, geography, climate

and the infant mortality rate. As Gupta pointsand the infant mortality rate. As Gupta points

out, the postulated ‘explanatory’ variablesout, the postulated ‘explanatory’ variables

were themselves highly intercorrelated,were themselves highly intercorrelated,

making it difficult, if not impossible, tomaking it difficult, if not impossible, to

distinguish their effects.distinguish their effects.

Making such a distinction has import-Making such a distinction has import-

ant therapeutic implications. The obvious,ant therapeutic implications. The obvious,

if unreliable, extension of an associationif unreliable, extension of an association

between dietary fat and the outcome ofbetween dietary fat and the outcome of

schizophrenia is to use low-fat diets and/schizophrenia is to use low-fat diets and/

or unsaturated fatty acids as treatments.or unsaturated fatty acids as treatments.

We are not aware of any trials evaluatingWe are not aware of any trials evaluating

the effects of low-fat diets but there hasthe effects of low-fat diets but there has

been a lot of recent interest in the use ofbeen a lot of recent interest in the use of

unsaturated fatty acids as a potentialunsaturated fatty acids as a potential

augmentation strategy in schizophrenia.augmentation strategy in schizophrenia.

Some early encouraging trials have beenSome early encouraging trials have been

followed by a larger number of convincingfollowed by a larger number of convincing

negatives (Joynegatives (Joy et alet al, 2003)., 2003).

DIETANDDEPRESSIONDIETANDDEPRESSION

Depression is associated with heart diseaseDepression is associated with heart disease

and the hypothesis that this is mediated byand the hypothesis that this is mediated by

a common metabolic disturbance (e.g. fattya common metabolic disturbance (e.g. fatty

acid metabolism) has some support fromacid metabolism) has some support from

both animal and human studies (Grippoboth animal and human studies (Grippo

& Johnson, 2002). A decreased consump-& Johnson, 2002). A decreased consump-

tion of omega-3 fatty acids may also be ation of omega-3 fatty acids may also be a

risk factor for depression, and a positiverisk factor for depression, and a positive

relationship between omega-3 fatty acidsrelationship between omega-3 fatty acids

and increased central serotonergic activityand increased central serotonergic activity

provides a possible biological mechanismprovides a possible biological mechanism

for this finding. Observational studies havefor this finding. Observational studies have

also found that the ratio of omega-3 toalso found that the ratio of omega-3 to

omega-6 fatty acids is lower in (elderly)omega-6 fatty acids is lower in (elderly)

subjects with depression than in non-subjects with depression than in non-

depressed controls (Tiemeierdepressed controls (Tiemeier et alet al, 2003),, 2003),

but the fact that depressive symptomsbut the fact that depressive symptoms

include decreased appetite is an obviousinclude decreased appetite is an obvious

confound in these studies.confound in these studies.

There is some experimental evidenceThere is some experimental evidence

linking fatty acid intake or supplementationlinking fatty acid intake or supplementation

to the outcome of depression. A shortto the outcome of depression. A short

randomised placebo-controlled study ofrandomised placebo-controlled study of

30 out-patients with bipolar disorder found30 out-patients with bipolar disorder found

that omega-3 fatty acid supplementationthat omega-3 fatty acid supplementation

had positive effects on depressive symptomshad positive effects on depressive symptoms

and relapse (Stolland relapse (Stoll et alet al, 1999). These results, 1999). These results

are supported by two further short-termare supported by two further short-term

studies, one randomised (Sustudies, one randomised (Su et alet al, 2003), 2003)

and one apparently non-randomisedand one apparently non-randomised

(Nemets(Nemets et alet al, 2003). All three trials, 2003). All three trials

examined the efficacy of omega-3 fattyexamined the efficacy of omega-3 fatty

acids in addition to usual medication.acids in addition to usual medication.

However, a randomised trial of advice toHowever, a randomised trial of advice to

increase dietary fish intake in 452 men withincrease dietary fish intake in 452 men with

angina found no effect of fish on mood and,angina found no effect of fish on mood and,

after controlling for baseline mood, foundafter controlling for baseline mood, found

some evidence of deterioration in thosesome evidence of deterioration in those

given advice to eat more fish. In a furthergiven advice to eat more fish. In a further

study of healthy volunteers (Wellsstudy of healthy volunteers (Wells et alet al,,

1998), subjects on a low-fat diet showed a1998), subjects on a low-fat diet showed a

deterioration in mood (in the domaindeterioration in mood (in the domain

‘anger–hostility’) compared with control‘anger–hostility’) compared with control
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subjects, although the relationship tosubjects, although the relationship to

plasma fatty acids was unclear.plasma fatty acids was unclear.

In summary, there is some evidence thatIn summary, there is some evidence that

omega-3 fatty acids may be associated withomega-3 fatty acids may be associated with

depressive symptoms, but the direction ofdepressive symptoms, but the direction of

causality has not yet been firmly estab-causality has not yet been firmly estab-

lished. Three trials have shown evidencelished. Three trials have shown evidence

of efficacy but there is a general lack of ap-of efficacy but there is a general lack of ap-

propriately designed randomised controlledpropriately designed randomised controlled

trials to examine whether an increasedtrials to examine whether an increased

intake of dietary omega-3 fatty acids isintake of dietary omega-3 fatty acids is

effective in the treatment of depression.effective in the treatment of depression.

CRITICAL APPRAISALCRITICAL APPRAISAL

Peet (2004, this issue) reports an ecologicalPeet (2004, this issue) reports an ecological

study of dietary factors associated with thestudy of dietary factors associated with the

outcome of schizophrenia and theoutcome of schizophrenia and the

prevalence of depression. For schizo-prevalence of depression. For schizo-

phrenia, 2-year outcome data were usedphrenia, 2-year outcome data were used

from two prospective studies (IPSS,from two prospective studies (IPSS,

DOSMED) covering eight and ten coun-DOSMED) covering eight and ten coun-

tries, respectively. For depression, datatries, respectively. For depression, data

were taken from two separate studieswere taken from two separate studies

covering eight separate countries, but thecovering eight separate countries, but the

Japanese data did not use structuredJapanese data did not use structured

instruments for diagnosis or randomisedinstruments for diagnosis or randomised

population sampling methods. Japan alsopopulation sampling methods. Japan also

has a very high consumption of fish and ahas a very high consumption of fish and a

low prevalence of depression (Hibbeln,low prevalence of depression (Hibbeln,

1998), which may have disproportionately1998), which may have disproportionately

affected the results. Data on diet were takenaffected the results. Data on diet were taken

from an international database reflectingfrom an international database reflecting

domestic food production, plus importsdomestic food production, plus imports

minus exports, taking into account foodminus exports, taking into account food

lost through processing. Pearson correla-lost through processing. Pearson correla-

tions and stepwise regression coefficientstions and stepwise regression coefficients

were calculated by taking into account thewere calculated by taking into account the

consumption of other foodstuffs.consumption of other foodstuffs.

Peet’s study has other important limit-Peet’s study has other important limit-

ations. Domestic food consumption mayations. Domestic food consumption may

not reflect individual intake because it isnot reflect individual intake because it is

difficult to take account of food wastage,difficult to take account of food wastage,

which may differ in developedwhich may differ in developed vv..

developing countries. As an ecologicaldeveloping countries. As an ecological

study, the data are aggregated for a wholestudy, the data are aggregated for a whole

country and may not reflect individual con-country and may not reflect individual con-

sumption. The relationships found maysumption. The relationships found may

therefore represent a form of ecologicaltherefore represent a form of ecological

fallacy in which the relationship betweenfallacy in which the relationship between

diet and mental disorder at an aggregatediet and mental disorder at an aggregate

level may not reflect differences at an indi-level may not reflect differences at an indi-

vidual level. There have been several othervidual level. There have been several other

ecological relationships that have, in time,ecological relationships that have, in time,

proved to be spurious. The relationshipproved to be spurious. The relationship

between increasing numbers of psychia-between increasing numbers of psychia-

trists and increasing suicide rates is one.trists and increasing suicide rates is one.

The food consumption data are likelyThe food consumption data are likely

to be confounded by individual social andto be confounded by individual social and

economic effects and by other factors (e.g.economic effects and by other factors (e.g.

gross domestic product) that act at agross domestic product) that act at a

population level and may be associatedpopulation level and may be associated

with living conditions, health care andwith living conditions, health care and

other important determinants of psychiatricother important determinants of psychiatric

morbidity. The regression analysis takes nomorbidity. The regression analysis takes no

account of these important potentialaccount of these important potential

confounds. There is no evidence of aconfounds. There is no evidence of a

dose–response relationship within individ-dose–response relationship within individ-

uals or population strata from each countryuals or population strata from each country

and no evidence that dietary habits precedeand no evidence that dietary habits precede

the onset of psychiatric symptoms. Thus,the onset of psychiatric symptoms. Thus,

the relationship between outcome andthe relationship between outcome and

prevalence with diet is strong, at least inprevalence with diet is strong, at least in

terms ofterms of PP value andvalue and RR22, but there is no, but there is no

assurance that the relationship is genuineassurance that the relationship is genuine

and not attributable to bias or confounding.and not attributable to bias or confounding.

ECOLOGICALLY FALLACIOUS?ECOLOGICALLY FALLACIOUS?

Peet’s study meets only the strong associa-Peet’s study meets only the strong associa-

tion criterion for assessing causation (Hill,tion criterion for assessing causation (Hill,

1965). Whether or not the results are biolo-1965). Whether or not the results are biolo-

gically plausible is a value judgement. Diet-gically plausible is a value judgement. Diet-

ary explanations for just about everythingary explanations for just about everything

are the spirit of the age and popular in layare the spirit of the age and popular in lay

circles, at least in developed countries;circles, at least in developed countries;

whereas those, like us, who believe inwhereas those, like us, who believe in

evidence-based everything prefer their dataevidence-based everything prefer their data

served up from rigorous prospective cohortserved up from rigorous prospective cohort

studies and randomised controlled trials.studies and randomised controlled trials.

Arguably, however, dietary factors deserveArguably, however, dietary factors deserve

just as much study as the other ill-definedjust as much study as the other ill-defined

influences on international differences ininfluences on international differences in

psychiatric epidemiology for which theypsychiatric epidemiology for which they

may be a proxy. Ultimately, if Peet’s studymay be a proxy. Ultimately, if Peet’s study

serves to rekindle interest in the culturalserves to rekindle interest in the cultural

influences on major psychiatric disorders,influences on major psychiatric disorders,

it will have been a valuable contribution.it will have been a valuable contribution.
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