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1. Introduction

Thereis a strongpositiveassociationbetweenhealthandeconomicprosperity. This is

observedin both micro andmacrodata. It hasbeenshownto be true for a wide arrayof health

indicatorsandfor manydifferent dimensionsof economicprosperity. However,isolatinga causal

effect of healthon economicprosperityhasprovedto be very controversial.

It seemsreasonableto supposethat causalityrunsin both directions. Many studieshave

documentedthat higher incomeindividuals investmorein humancapital, including health. As income

grows,individuals invest in higherquality diets,improvedsanitationpracticesandbetterhealthcare.

Moreover,thereis someevidencethat investmentsin healthareparticularlysusceptibleto income

innovations. Someof this evidenceis discussedin Section2 which setsthe stagefor the remainderof

the paper.

Thinking of healthasonedimensionof humancapital, it is likely that improvementsin health

will, like education,yield returnsin the labor force. If a healthierworker is lesssusceptibleto

disease,is morealert andhasmoreenergy,thenhe or shewill probablybe a moreproductiveworker

andcommandhigherhourly earnings. Establishingthis link is not straightforward. It is, however,

very important. If healthdoesaffect economicprosperitythenevaluationsof healthinterventionsthat

do not takethis into accountwill tendto understatetheir economicbenefits.

Section3 discussesa key stumblingblock in this literature:measurementof health. It is

incontrovertiblethat healthis multi-facettedandspansmanydomainsof an individual’s life. In

contrastwith educationwhich is often reasonablywell summarizedfor a particularindividual in a

singlestatistic(highestgradeattained),no similar summarystatisticfor healthstatushasbeenshown

to performaswell at the individual level. Moreover,healthis a stockthat evolvesover the life course

andmanyhealthproblemsthat areassociatedwith early life experiences-- including intra-uterine

growth -- only emergemuchlater in life. We arguethat the time is ripe for investmentin long term

longitudinalstudiesthat providethe informationinfrastructurenecessaryto conductscientific studies

that seekto isolatethe causaleffectsof different domainsof healthon a variety of behaviors. Good

measurementof healthwill form oneof the pillars of that informationinfrastructure.

We turn in Section4 to the micro-basedevidenceon the impactof healthon prosperity.

Threecomplementaryapproachesto evaluatinghow healthaffectseconomicandsocialbehaviorsare

described:experimentalstudiesthat involve someform of randomizedtreatment-controldesign;quasi-
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experimentsthat attemptto constructa randomizationschemeby exploiting variation in the social,

economic,political or healthenvironment;andobservationalstudies. We arguethat eachof these

approacheshasdistinct advantagesanddisadvantages.Greaterintegrationof experimentalandnon-

experimentalmethodsare likely to reaplargerewards.

Thereis a solid body of evidenceindicatingthat somedimensionsof nutritional statushavea

causaleffect on work capacity,productivity and,in all likelihood, economicandsocialprosperityin

low incomesettings. While therearegoodreasonsto supposethat otherdimensionsof healthand

nutrition alsoaffect labor outcomes,the scientific evidencedemonstratingtheselinks is not aswell

established.With rapid changesin the technologyof healthmeasurementrenderingit feasibleto

conductphysicalassessmentsfor manyhealthdomainsin a field setting,in combinationwith the

dramaticimprovementin the quality of socio-economicdatafrom low incomesettingsover the last

few decadesandthe emergenceof long-termlongitudinalstudies,theseareexciting times. The

scientific communitycanreasonablyexpectthat therewill be manyimportantbreakthroughsin our

understandingof the causallinks betweenhealthandeconomicprosperityover the next few years.

2. Effectsof economicprosperityon health

A gooddealof evidenceindicatesthat incomehasa causalimpacton health. Evidenceat the

householdlevel indicatesthat increasesin economicresourcesare investedin improveddiet, better

sanitationandhealthpractices,increaseduseof healthservicesand,possibly,moreeffectiveuseof

theseservices. (SeeBehrmanandDeolalikar,1988;andStraussandThomas,1995,for discussionsof

the evidenceat the micro level. Ruger,JamisonandBloom, 2001,summarizethe macroliterature.

Seealsothe 1993World DevelopmentReportand1999World HealthReport.)

An importantbody of evidencedemonstratesthat, over the long run, thereis a positive

associationbetweeneconomicprosperityandhealthof a populationasmeasuredby morbidity,

mortality or nutritional status. (See,for example,Preston,1975;Fogel,1992,1994,1999;Steckel,

1995.) Informationon the attainedstatureof adultsin the United StatesandEuropehasbeen

combinedin creativewayswith informationon indicatorsof economicstatusby Fogelandhis

collaboratorsto yield importantinsightsinto the links betweennutrition andeconomicprosperity.

A similar strategyusingdatafrom developingcountriestodayhasthe potentialto provide

further insightsinto the linkagesbetweenhealthandeconomicgrowth. The upperpanelof Figure1

2



displaysthe relationshipbetweenyearof birth andattainedheightof maleandfemaleadultswho were

measuredin the 1997waveof the IndonesiaFamily Life Survey(IFLS). Therewassubstantialand

essentiallyuninterruptedgrowth in attainedadult heightduring the generationprior to the 1955birth

cohort. On average,Indonesianmalesandfemalesgrew by about1.5 cmsin eachdecadeduring this

period. Subsequentcohortshavenot faredaswell. Among malesborn between1955and1962,there

wasvery little improvementin attainedheight. Although the 1963through1966cohortsdid

experiencesubstantialimprovementsin height,by 1967,growth levelledoff again. Among females,

growth in heightwasarrestedslightly later thanfor males(in the 1960cohort)andthereis no

differencein attainedheightof all womenborn during the 1960sandthe first half of the 1970s.

The substantialincreasesin heightenjoyedby the cohortsborn prior to 1955suggest

considerableimprovementsin the diet, healthpracticesof parentsandthe healthandsanitary

environmentsthesepeopleexperiencedduring early childhood. The economicandpolitical crisis of

the 1960s,andthe turmoil associatedwith it, apparentlytook its toll on the longer-termhealthof

childrenborn during that eraof Indonesia’shistory.

A closerexaminationof the evidencesuggeststhat the link betweeneconomicperformance

andstatureof adultsin Indonesiais not straightforward. The relationshipbetweenadult statureand

yearof birth is reproducedin the lower panelof Figure1 andthe relationshipis overlaidwith

estimatesof real GNP per capitain the yearof birth for the periodafter the SecondWorld War to the

mid-1970s. While thereareno reliableestimatesof GDP prior to 1945for what is now Indonesia,

we do know that the late 1930sandearly 1940swasa periodof tremendousdisruption;thereis no

evidencethat heightof Indonesianswasimpacted.

During the decadefollowing the endof World War II, Indonesiaenjoyedsubstantialincreases

in real GDP per capita. In 1954,inflation shotup andalthoughit wasquickly broughtundercontrol,

a short recessionensuedwith positiveeconomicgrowth returningin the late 1950s. Hyperinflation

emergedin the late 1950sandtherewasan extendedandvery deeprecessionfrom 1960though1966

at which point Indonesianon a pathof rapid economicgrowth for 30 years.

Bearingin mind that adult statureis largely determinedduring the first few yearsof life,

including the fetal period,the effectsof economicdownturnsduring thoseyearsin a person’slife will

plausiblybe reflectedin attainedheightof an adult. If the impactof a downturnin the macro-

economydiffers acrosshouseholdsor if thereis scopefor householdsto shift resourcesacrosstime,
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thenthe link betweeneconomicdisruptionsandthe statureof an averageadult may be quite complex.

Apparently,it is.

The recessionaround1955appearsto havebeenaccompaniedby a very substantialdeclinein

the nutritional statusof the 1955-1958birth cohortof males;in contrast,therewasvery little

disruptionin the growth of femalesin this cohort. As the economyexpandedduring the late 1950s

andearly 1960s,nutritional statusof both malesandfemalesimproved. But, with the onsetof the

recessionthat beganaround1962,improvementsin the nutritional statusof femaleshalted:thereare

no differencesin the attainedstatureof femalesborn between1960and1975. Males,however,appear

to havebeenprotectedfrom the effectsof this economicdownturn,at leastinitially. Improvementsin

their nutritional statuscontinueduntil the 1967cohortandthen,aswith females,haltedabruptly.

Digging a little further,we find that the recessionof the mid 1950stook its greatesttoll on rural males

andit is they who benefittedmost from the economicgrowth of the late 1950s. The recessionof the

1960saffectedurbanandrural dwellersandit affectedchildrenacrossthe entiredistributionof socio-

economicstatus.

The fact that changesin the macro-economydid not havethe sameimpacton malesand

femalesmay reflect gender-specificdifferencesin resilienceto reducedhealthinputsand/ordifferences

in behavioralresponsesof families to economicfluctuations. Evidencefrom the mostrecentcrisis in

Indonesiasuggeststhat the latter is at leastpart of the story.

After threedecadesof sustainedeconomicgrowth, Indonesiais in the throesof a major

economiccrisis. In late 1997,the Indonesianrupiahcameunderpressureanddeclinedfrom Rp 2,500

per US$ to Rp 4,000. In early 1998,the rupiahcollapsed. In the spaceof a few days,it fell to Rp

15,000per US$. Inflation spiralledto 80% andGDP declinedby 12-15%in 1998. Figure2 provides

somepreliminaryevidenceon the impactof the crisis.

The figuresarebasedon datafrom the 1997and1998wavesof IFLS. Height for ageand

weight for heightz-scoresfor childrenunder9 arearrayedagainstage(measuredat the time of each

survey)in the left handpanel. Thereis very little evidencethat heightof childrenhasbeen

deleteriouslyimpactedby the crisis and,apartfrom very youngchildren,weight given height is little

changed.While reducedweight, conditionalon height,of the youngestchildrenis not significant it

may be substantivelyimportantandit may presagereducedlinear growth. (Thereis no evidenceof

differencesby genderin thesedata.)
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In contrastwith the evidencefor children,weight hasdeclinedsubstantiallyandsignificantly

amongadultsof all ages. The declineis larger for women,relativeto men,andit is larger for older

adultsrelativeto youngeradults. For example,asshownin Table1, amongwomenage40 through

65, body massindex (BMI) which is weight divided by heightsquaredhasdeclinedby 0.42kg/m2

(p<0.001)andtherehasbeena 25% increasein the fraction of thesewomenwhoseBMI is below 18

kg/m2 (p<0.001). Thesedeclineslikely reflect a combinationof changein diet andincreasesin energy

expenditures(sincethe proportionof peopleworking in the labor marketor in a family businesshas

increasedsincethe onsetof the crisis). Oneinterpretationof the evidenceis that, in the immediate

term,adultshavesoughtto protectthe nutritional statusof their childrenandgrand-children.

Haveotherdimensionsof children’shealthandwell-beingbeenprotectedfrom the crisis?

The answeris a resoundingno. Table1b summarizesadditionalresultsfrom IFLS. Children’suseof

healthcare,particularlypublic sectorcare,hasdeclinedsubstantially. The declineis concentratedin

preventiveservicesfor youngchildrenasevidenceby a 60% declinein useof the posyandu, the

communityhealthpostwheretheseservicesaretypically provided. Therehasbeensomesubstitution

to othersourcesof carealthoughthis substitutionis not completesincerelativeto 1997,in 199822%

few childrenunder3 receivedVitamin A, a micro-nutrientthat helpsward off illness.

It is possiblethat short term declinesin the weight of adultsandreduceduseof preventive

healthcareamongchildrenhavemodestimpactson well-beingin the longerterm. If however,adult

BMI remainslow andif childrendo not receivethe healthcarethey need,thentheremay be serious

healthconsequencesof the crisis. Clearly the mediumandlongerterm effectsof the crisis canonly

be revealedasnew databecomeavailable. Nonetheless,the evidencefrom IFLS suggeststhat

householdshaveadoptedbehaviorsthat seekto protectchildrenfrom the deleteriousconsequencesof

the crisis. More generally,it is likely that householdandfamily memberswill respondto changesin

the economicandsocialenvironmentaroundthemwhenmakingdecisionsaboutinvestmentsin health

-- andhumancapital -- aswell asdecisionsaboutthe allocationof time. (See,for example,Pitt,

RosenzweigandHassan,1979.)This shouldbe kept in mind whenevaluatingthe evidenceon the

effectsof individual healthon economicprosperity.

Prior to discussingsomeof that evidence,in the next sub-section,we examinethe issueof

measurementof healthstatusin the contextof understandingthe links betweenhealthandeconomic

status.
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3. Effectsof healthon economicprosperity:Measurement

It is widely recognizedthat healthis multi-dimensionalreflectingthe combinationof an array

of factorsthat includephysical,mentalandsocialwell-being,genotypeandphenotypeinfluencesas

well asexpectationsandinformation. Healthstatusis alsohardto measure.A multitudeof health

indicatorshavebeenusedin scientific studiesdrawingon datafrom both the developedand

developingworld. Understandingwhat thoseindicatorsmeasureis centralif the resultsreportedin

studiesof the links betweenhealthandeconomicstatusareto be interpretedin a meaningfulway.

Threeissuesarisein the contextof linking healthandlabor outcomes.First, if different

dimensionsof healthaffect time allocationandlabor productivity differently, it is importantto

measureandmodel thosedifferences. For example,physicalstrengthmay be an importantattributein

the determinationof wagesof a manuallabor but not amongthosewith moresedentaryoccupations.

A physicalinjury might havea devastatingimpacton the earningscapacityof the former but a more

mutedimpacton the earningsof the latter. Moreover,individualsare likely to choosetheir time

allocationandpossiblyinvestmentsin otherdimensionsof humancapital in responseto their health

status. A lessrobustperson,for example,may chooseto acquireskills that arerewardedin the labor

force independentof the person’sstrength. Therehave,to date,beenratherfew studiesthat

simultaneouslyrelatemultiple dimensionsof healthto labor outcomes.To a largeextentthis is a

reflectionof the availability of data. Thereis likely to be a substantialreturnto investmentsin this

regard. It is useful to contrastthe literatureon educationandlabor outcomes.Educationis also

multi-dimensionalandincludesamountof time spentin school,natureof the curriculum,quality of

schoolingat eachstage,extentof learningin school,post-schoolingtraining andskill acquisition.

However,yearsof schoolinghasprovedto be a very goodoverall summaryof educationalattainment

andhasbeenthe work horseof the literaturelinking educationto labor marketsuccess.No such

summaryindicatorhasbeenwidely acceptedin the literatureon the healthof individuals.1

1Life expectancyhasprovedto be a valuabletool in the arsenalof macro-economists(althoughseeBehrmanand
Rosenzweig,1994,for adiscussionof thequalityandinterpretationof thosedata). At theindividual level, futureyears
of life may not adequatelycaptureall domainsof currenthealththat affect economicprosperity. First, and most
immediately,therearevery few surveysthat containsuchdata,particularly in low incomesettings. Suchsurveys
wouldneedto eitherinterviewrespondentsduringtheirworking livesandsubsequentlyidentify thedateof deatheither
throughrepeatinterviewsor linking with mortality records. The former would requirevery long panels(which are
not abundant)and the latter would require good mortality records(which are even less abundantin low income
countries).Second,thereis limited evidenceon theassociationbetweenlongevityandhealthlimitationsduringone’s
working life. The link maybequite tight in very poorsocietiesin which peoplework until theydie but ratherlooser
in societieswherepeoplelive for manyyearsbeyondretirement.In thatcase,theinformationaboutdomainsof health
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The fact that healthis a stockwhich reflectsboth genotypeandphenotypeinfluencesfurther

complicatesmeasurement.Many genotypeinfluencesaredifficult to observeandmay only be

revealedlater in life. Moreover,healthat a point in time combinesthe cumulativeeffectsof

phenotypefactorsincluding an individual’s behaviorthroughthe life courseaswell asthe healthand

socio-economicenvironmentsto which the individual hasbeenexposed.Capturingall of these

influencesis extremelydifficult. Indeed,recentevidencesuggeststhat exposureto nutritional distress

during key periodsof intra-uterinegrowth resultsin healthproblemsthat emergeonly in middle or

later life suchascoronaryheartdisease,strokes,diabetesandhypertension(Barker,1997). Barkerhas

shown,for example,if thereare inadequatenutrientsprovidedduring the fetal periodin which arteries

aredeveloped,an individual is moresusceptibleto hardenedarteriesandvasculardiseaseduring

adulthood. As a secondexample,evenamongnormalbirthweightbabies,short lengthrelativeto head

size is associatedwith lessdevelopedlivers which, in turns,is associatedwith elevatedlevelsof

cholesterol. Evidencefrom the Dutch famineof 1944-45yields similar conclusionsregardingthe role

of fetal exposureto nutrition insults. Thosepeoplewho wereexposedto the famineduring the last

trimesterof fetal growth aremorelikely to suffer from diabetesthansimilar childrenborn beforeor

after the famine.

The British cohortstudies,andsimilar studiesin otherEuropeancountries,havedemonstrated

that the evolutionof healthover the life courseis very complex (WadsworthandKuh, 1997). For

example,low birthweight,shortnessat birth or thinnessat birth areall indicativeof reducedintra-

uterinegrowth andhavebeenshownto be associatedwith increasedprevalenceof coronaryheart

diseaseandbiological risk factorsassociatedwith that disease(suchashypertension,non-insulin

dependentdiabetes,abnormalitiesin lipid metabolismandblood coagulation). (WadsworthandKuh,

1997.) Following a cohortof childrenfrom birth, Erikssonet al (1999)showthat it is thosechildren

who werethin at birth but heavyaroundage11 who areat greatestrisk of deathfrom coronaryheart

disease.In fact, they report that a high ponderalindex (birth weight/length3) providesprotection

againstthis disease.

Clearly, a snapshotrecordingan individual’s healthat a particularpoint in time will revealan

incompletepictureof the person’shealthstatus. If currentlabor marketoutcomesarecorrelatedwith

which affect economicprosperitythat is containedin future yearsof life may vary systematicallywith the level of
incomeof an individual, communityor country.
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prior healthbehaviorswhich arenot observed,interpretationof the relationshipbetweenconcurrent

healthandlabor outcomesbecomesvery complicated.

The third, related,measurementissuerevolvesaroundthe fact that individualsmay vary in

their propensityto reporthealthproblemsandthat propensitymay be systematicallyrelatedto labor

marketoutcomes.The issuehasbeenraisedin the contextof disability insuranceandearly retirement

in the United Stateswhereit hasbeenarguedsomeindividualsreportan illnessor disability in order

to becomeeligible for health-relatedsocialbenefits(Parsons,1982;Bound,1991). It is likely that the

issueis of moregeneralconcern.

A largeliteraturediscussesthe validity andlimitations of different healthindicators. Murray

andChen(1992)providea goodreview. Someof the moreinsightful empiricalstudieshave

comparedindicatorsof specificmorbiditiesreportedby respondentsin healthinterview surveyswith

indicatorsbasedon healthexaminationsof the sameindividualsconductedby trainedhealthworkers.

Using datafrom the United States,for example,Krueger(1957)andNationalCenterfor

HealthStatistics(1965) indicatethereis a wide gapbetweenrespondentperceptionsof healthand

evaluationsby a physicianandconcludethat self-reportsareunlikely to serveasa tool for the

measurementof diagnosabledisease.Belcheret al. (1976)providean early examplein a developing

countrysetting. Respondentevaluationsof morbiditieswerecomparedwith physicianreportsof the

samepeopleoneto four dayslater in a studyconductedin Ghana. The authorstreat the physician

assessmentastruth andconcludethereis a tendencyfor self-reportsto understatethe incidenceof

healthproblemsandthat the extentof understatementis greaterthe lessreadily observedthe ailment.

Thereare,however,severalproblemsthat aredifficult to detectin a clinic setting(suchas

problemsthat emergeintermittently). Moreover,evenin a clinic, manyhealthproblemsinvolve

eliciting informationfrom the respondent(suchaspain) in which casephysicianreportsare

themselves,contaminatedby differencesin the propensitiesof respondentsto reportailments. It is

reasonableto arguethat clinical measuresarenot perfectandthat in someinstances,one’sperception

of one’shealthis a legitimatefactor in decisionsabouttime allocationandlabor marketoutcomes.

Reported and measured anthropometry

A key complexity that arisesin isolatingthe role of differencesin the propensityof individuals

to reporthealthproblemsis that "true" healthstatusis seldomknown. To side-stepthat complexity

andfocusattentionon the role of reportingdifferences,we examineindicatorsof health(or, more
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precisely,nutritional) statuswhich canbe measuredwithout any ambiguity:heightandweight. We

exploit the fact that in the NationalHealthandNutrition ExaminationSurvey(NHANES), respondents

provideself-reportsandaremeasuredby a trainedanthropometrist.Figure3 displaysthe difference

betweenmeasuredandself-reportedheightandweight for the sameindividualsage20 through90 in

the third roundof NHANES (conductedbetween1988and1994).2 For prime ageadults,height is

fixed andso any differencebetweenreportedandmeasuredheightmustbe dueto reportingeffects.

As seenin the upperpanelof the figure, mentendto overstatetheir height-- by around1 cm until

age50 whenthe overstatementincreaseswith age. Apparently,asmenshrink with age,they do not

updatetheir height. Womenalsooverstatetheir heightbut the extentof overstatementis small (and

not significant)until they reachage50.

The differencebetweenreportedandmeasuredweight is presentedin the lower panel. Weight

doesvary throughthe day andbetweendayswhich will affect the varianceof the deviation. This

shouldnot, however,affect the first momentof the differencewhich we would expectto be zero. It is

not. Whereas,on average,mentendto overstatetheir weight by nearly two-thirdsof a kilogram,

womentendto understateweight by nearly1.5 kgs. (The standarderrorsare0.07kg in eachcaseand

so the differencesaresignificant.) Weight under-reportingis greatestamongyoungerwomen,declines

with ageand,amongwomenin their 80s,reportedweight exceedsmeasuredweight.

In principle, if it is known that mentendto report themselvesastaller andheavierthanthey

areandthat womenreport themselvesaslighter thanthey are,it would be possibleto adjustreported

heightandweight (taking accountof differencesby agegroup)andnot incur the costsof conducting

anthropometricmeasures. That conclusionwould be premature.

Table2 reportsthe correlatesassociatedwith the differencebetweenreportedanthropometry

andmeasuredanthropometry.The agesplinesessentiallyreplicatethe shapesin Figure3. In

householdsurveys,it is often arguedthat bettereducatedrespondentsprovidemoreaccurateanswers;

in the healthmeasurementliteraturethis might be attributedto the bettereducatedhavinga more

completesetof information. However,we seethat bettereducatedmentendto overstateheightmore

thanthosewho arelesseducated.Bettereducatedwomen,on the otherhand,tendto reportheights

that arecloserto the truth. For weight, the reverseis true. Bettereducatedmentendto report

2The figures relaterespondentageto the gap betweenreportedand measuredanthropometry. The non-parametric
locally weightedsmoothedscatterplots(Cleveland,1980)usea tricubeweightingfunction and20% bandwidth.
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weightsthat arecloserto the truth whereasbettereducatedwomentendto understatetheir weight

morethanthosewith lessschooling. Apparentlythe link betweeneducationandaccuracyof reporting

is not simple.

To probemoredeeply,the regressionsalso includecontrolsfor whetherthe respondentfeels

he or sheis underweightor overweight. They arepowerful predictorsof the differencebetween

reportedandmeasuredweight: thosewho feel they areoverweighttendto understatetheir weight

whereasthosewho feel they needto put on weight tendto overstatetheir weight. The sameresult

emergesif we replacethesecontrolswith indicatorsfor respondentswho aretrying to gain or lose

weight. (Hopespringseternal?)

Apparently,evenin the caseof healthindicatorsthat areeasilyverified, suchasheightand

weight, the gapbetweenperceptionsandreality is large,significantanddependson a hostof factors.

Puttingasidethe fact that older respondents,whoseheightdeclineswith age,do not appearto update

their perceptionof their height,oneis temptedin this exampleto concludethat self reportsincorporate

the respondent’sown perceptionof someideal healthstatus. Men want to be taller andaseducation

increasestheir ideal height increases;womenwant to be thinnerandastheir educationincreasestheir

ideal weight decreases.And thosewhoseweight deviatesfrom their ideal want to movetowardsthat

ideal.

BMI is often usedasa summaryindicatorof currentnutritional statusandreflects,in part, net

energyintake. The gapbetweenreportedandmeasuredBMI is presentedin the third panelof Table

2. Sincewomentendto under-reportweight,BMI tendsto be understatedwith the magnitudeof the

gapbeingapproximatelyconstantuntil aroundage50 whenthe gaprises(becauseunder-reportingof

weight diminisheswhile over-reportingof heightemerges).Womenaroundage60 tendto under-

reportBMI by 1 kg/m2. ReportedandmeasuredBMI of malesarevery similar for menunderage40.

Among older men,the effect of over-statingheightresultsin BMI beingunder-statedand,for those

aroundage70, the averageunderstatementis 0.5 kg/m2. Bettereducatedmentendto understateBMI

more(reflectingthe combinedeffect of understatingweight andoverstatingheightmoreaseducation

rises). Among women,educationis not relatedto mis-reportingBMI (asthe understatementof both

heightandweight canceleachotherout). Perceptionsof ideal weight alsosignificantly affect errorsin

reportedBMI. Respondentswho considerthemselvesto be over-weighttendto report their BMI is

0.6 kg/m2 lessthanis measuredandthosewho considerthemselvesunder-weightunderestimateBMI
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by almost0.5 kg/m2. BMI basedon self-reportedheightandweight clearly containsmeasurement

error that is not trivial andvariessystematicallywith the characteristicsof the respondentin a

complexway.

In theseanalyses,we havesoughtto determinewhethertherearesystematicdifferencesin

reportingof healthstatus,relativeto "true" health acrossthe socio-economicdistributionwhich might

contaminateanalysesof the links betweenhealthandlabor outcomes.The implicationsof these

resultsaretwofold. First, therearedifferencesin reportingacrosssocio-economicstatus,asmeasured

by education,which is, in turn, relatedto labor outcomes.Second,thereis evidenceof regression

towardsthe meanin self-reportedheightandweight. If this is alsotrue in other indicatorsof health

status,thenthe varianceof the healthof a populationwill tendto be understated. If deviationsfrom

the norm areindicativeof poor health,self-reportswill likely understatethe incidenceof poor health.

Moreover,whereasin modelsof the effect of healthon labor outcomes,randommeasurementerror in

healthwill result in downwardbiasedestimatesof its effect, the "reportingdifferences"uncovered

hereare likely to substantiallycomplicateinterpretationof relationshipsbetweenself-reportedhealth

andlabor outcomes.

Reported health, measured health and respondent characteristics

We turn next to healthindicatorsfor which "truth" is not known. The majority of studiesthat

cross-validatereportedhealthwith measuresof healthhavecontrastedspecificsymptomsor diagnoses

reportedby a respondentin an interview with clinical assessments.Many of the healthindicators

recordedin healthinterviewsare,however,very difficult to cross-validatebecausethereis no obvious

clinical counterpart.The mostobviousexamplesgeneralhealthindicatorswhich areoften collectedin

interview surveys;indeed,manymulti-purposesurveysfocusprimarily on "global" or "summary"

healthstatusindicatorspreciselybecausethe numberof itemsrequiredto "fully" characterizehealth

statusis large.

The mostcommonlycollecteditem is self-reportedgeneral health status (GHS). Oneof the

mostextensivelydocumentedrelationshipsto emergein the literatureon healthstatusis that self-

reportedGHS is a significantpredictorof subsequentmortality. (SeeMcCallum,ShadboltandWang,

1994; Idler andBenyamini,1997,providea recentreview.)

It is not obviouswhat accountsfor the strongrelationshipbetweenself-ratedhealthand

subsequentmortality. It is likely that self-reportedhealthis very inclusivewith respectto both the
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rangeandseverityof conditionsthat it reflects.3 Respondentsmay incorporateknowledgeof family

history (andthusgenetichealthendowment)into their answer.4 Possiblyself-ratedhealthis

associatedwith practicesandresourcesthat affect subsequenthealth. In-depthinterviewssuggestthat

the presenceor absenceof particularhealthproblemsor of positiveandnegativehealthbehaviors

shapesthe responsesof the majority of answersto questionson generalhealthstatus. Moreover,this

work suggeststhat factorswhich leadto a rating of goodhealthdiffer from thoseassociatedwith a

rating of poor health(KrauseandJay,1994). Respondentsin "good" healthreportedchoosingthis

rating on the basisof comparisonswith otherpeoplefar morefrequentlythandid respondentswho

ratedthemselvesin fair or poor health. All of the respondentsin poor healthcited healthproblemsor

difficulty with physicalfunctioning(not healthcomparisonsor healthbehaviors)asthe reasonfor their

choiceof rating (KrauseandJay,1994). Severalstudiesconfirm thesefindings andthe results

indicatethat it would be incorrectto treat"good" and"poor" healthsymmetrically(Smith,Shelley,

andDennerstein,1994).

While onecancertainlyaska physicianto providean assessmentof an individual’s overall

health,unlessthe physicianhasa completeindividual andfamily history,a goodworking relationship

with the respondent,andknowsa considerableamountaboutthe respondent’slife style,physicians

reports will measure"true" healthwith error. It is, therefore,not clearwhat to makeof comparisons

betweenself-reportsandphysicianreportsin this case.

To providean illustration,we draw on datafrom the secondwaveof the IndonesianFamily

Life Survey(IFLS2).5 In the survey,respondentswereaskeda long batteryof healthquestionsthat

3Self-reportedhealthmay pick up diseasesthat havebegunto affect respondents'healthbut that havenot yet been
diagnosed. However,one of the studiesthat found significant impactsof GHS on subsequentmortality found no
effectsof GHS on the onsetof chronicdiseases(Pijls, Feskins,andKromhout,1993).

4This is not the entire explanation. Even after controlling family history, severalstudiesdemonstratethat GHS
continuesto be a significant predictor of mortality (Pijls, Feskins,and Kromhout, 1993; Borawski, Kinney, and
Kahana,1996;Deeget al., 1989).

5TheIFLS is anon-goinglongitudinalsurveyof individuals,households,familiesandcommunitiesin Indonesia.The
first wavewasconductedin the last half of 1993andincludeda sampleof 7,224householdsin 321 communitiesin
13 of the archipelago’sprovinces;the sampleis representativeof 83% of the populationof Indonesia. The second
wavesoughtto re-interviewIFLS1 respondentsfour yearslater in 1997:94.5%of theIFLS1 householdswerelocated
andinterviewswerecompletedwith morethan30,000respondents.Enumeratorsinterviewedall householdmembers
(apartfrom youngchildrenwho were interviewedby proxy) to obtaincomprehensiveinformationon consumption,
incomeandwealthof thefamily, labormarkethistories,educationhistories,migrationhistories,marriagehistoriesand
fertility historiesof eachhouseholdmember.While thesurveyis fundamentallymulti-purpose,it doescontaina good
dealof detailon healthstatusandhealthbehaviors.Eachrespondentcompleteda batteryof questionsabouttheir own
health,useof healthcare,healthinsurance,smokingandthe healthof nonco-residentfamily members.In addition,
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includedtheir currentgeneralhealthstatus,difficulties with a seriesof Activities of Daily Living

(ADLs), questionson specificmorbidities(including probesto obtaindetails)andextensivequestions

aboutuseof healthcare. In addition,a trainedhealthworker (a nurseor recentlyqualified doctor)

visited the householdseparatelyandconducteda seriesof physicalassessments.Thesemeasureswere

selectedto representdifferent dimensionsof healththat areof epidemiologicalrelevanceto Indonesia

(andmostdevelopingcountries)while alsobeingfeasibleto field in a householdsurveysetting. For

eachadult respondent,the healthworker measuredheight,weight, hemoglobinstatus,lung capacity,

blood pressure,andthe speedwith which the respondentwasableto standup five timesfrom a sitting

position. Additionally, at the endof the assessmentandafter a brief discussionwith the respondent,

the healthworkerratedthe person’shealthrelativeto someoneof averagehealthof the sameageand

sexusinga scaleof 1 (for very poor) through9 (for excellent).

This evaluationof a respondent’sgeneralhealthby the healthworkerandthe respondent’sown

assessmentof generalhealthprovidesan obviouscontrast. While the meanhealthworkerscore

declinesasself-reportsmovefrom goodto averageandthento poor, thereis a gooddealof variation

in the healthworkerscoreswithin eachself-reportedGHS category. This is to be expected. It is

consistentwith the notion that healthstatusis complexandnot adequatelysummarizedby one

trichotomousindicator. It alsosuggeststhereis a gooddealof heterogeneitywithin eachself-reported

category. However,thereis alsosubstantialoverlapin the marginaldistributionsof healthworker

scoresacrossthe GHS categorieswhich may be causefor pause. While it is likely that a complete

physicalexamination,the resultsof a batteryof testsanda family history would reducethe variance

in the healthworkerscores,the centralissuewill likely remain:it is not possibleto separatelyidentify

physician(or healthworker)error from respondent"reportingdifferences"whencomparisonsaremade

betweenself-reportsandmeasuresof health,whenneithercanlegitimatelybe construedasrevealing

someintrinsic level of health.

We turn, therefore,to an alternativestrategyin order to betterunderstandthe natureof

informationcontainedin self-reportedandmeasuredhealthindicators. Contrastingthe correlations

betweenrespondentcharacteristicsandself-reportedhealthwith the correlationsbetweenthe same

a trainedhealthworkervisitedeachhouseholdandconducteda seriesof physicalassessmentsin thehome. IFLS2 was
comingout of the field as Indonesiafell into the biggesteconomicand financial crisis in threedecadesand so we
returnedto the field and conducteda re-surveyof 25% of the enumerationareasincluded in IFLS. That survey,
IFLS2+, wascompletedin late 1998andthe next wave,IFLS3, wascompletedduring the last half of 2000.
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characteristicsandmeasuredassessmentsaffordsan opportunityto providesomeinsightsinto how the

meaningof healthvarieswith thosecharacteristics.For concreteness,considereducationasan

example. The correlationbetweenit andself-reportedhealthwill reflect at leasttwo components:the

influenceof educationon underlyingintrinsic healthandalsothe relationshipbetweeneducationand

the respondent’sperceptionof his or her own health.

Let self-reportedhealth,θS, indicateunderlyinghealth,θ*, with adjustmentsthat are,for

simplicity of exposition,assumedto be additiveandcomprisethreeparts:an individual idiosyncratic

component, i, a factor associatedwith the specificobservableindicator, j, anda factor that varies

with both the individual andthe indicator, ij:

θ i
S
j = θ i

* + i + j + ij [1]

whereθ* is multi-dimensionalandhencevector-valued. It is useful to provideconcreteexamplesfor

the threetypesof adjustments.First, considertwo individualswith the samelevel of intrinsic health,

θ*; if oneis moreinclined to reporta healthproblemthanthe other,thenthis differencewill be

reflectedin i. Second,saya healthstateis difficult to detectbecauseit is asymptomatic;self-reports

will tendto be noisy indicatorsof the prevalenceof the stateasreflectedin a relatively largevariance

component, j. Third, if a healthstateis betterknown amongsomepeople,relativeto others,then

thesedifferenceswill be reflectedin the component ij. This might arise,for example,if we wereto

focuson diagnosedhealthproblems;if two peoplehavethe samelevel of intrinsic health,a

respondentwho hashadmorecontactwith healthservicesis morelikely to reporta diagnosisrelative

to a respondentwho hasneverseena trainedphysician.6

Two self-reportedindicators,θi1 andθi2, reportedby the sameindividual will sharethe

commoncomponent, i, which, intuitively, may be thoughtof asthe propensityto reportoneselfas ill.

As a result,the two will be positively correlatedevenif neitheris relatedto θ*. Clearly, "internal

validity" of self-reportedmeasures,basedon their beingcorrelatedwith oneanother,doesnot imply

they arevalid indicatorsof θ*. In practice, i doesprovidesinformationaboutthe respondent’s

perceptionof his or her own healthwhich may be an importantdimensionof healthstatus.

Recognizingthis, we refer to i asa "(self)-reportingeffect" for want of a bettershorthand.

6It is straightforwardto allow the adjustmentsto dependon the level of intrinsic health,in which casethe effects
becomemultiplicative. This would makesenseif respondentsareinclined to report their own healthascloseto the
norm (averagehealth)so that the adjustmentwould be largestfor thosein poorest(or best)health. We will allow θ
and to dependon a commoncharacteristic,x, below which alsountiesthe additivity assumption.
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Allowing underlyingdimensionsof healthandthe componentsassociatedwith reporting

effectsto dependon socio-economiccharacteristics,x, yields:

θ i
S
j = θ i

*
j(x) + i(x) + j + ij(x) [2]

Educationwill be associatedwith an individual’s reportingpropensity, i, if bettereducatedpeopleare

betterinformedabouttheir healthandare,therefore,morelikely to identify a healthproblem

(conditionalon a particularlevel of θ*). If what is construedas"normal" (or "difficult") varieswith

education,thenthat too will be capturedin i(x).

The relationshipbetween"reportingeffects"andeducationis likely to differ dependingon the

particularself-reportedindicatorsandso ij is allowedto be a function of x. For example,a person

with little or no educationmay not know abouthealthailmentsthat afflict him or her andso may

reportGHS asvery good; a bettereducatedperson,however,with the samelevel of θ* but more

informationaboutit may perceivehimself or herselfto not be in very goodhealth. In contrast,

whethera personhasdifficulty breathing-- a relatively obviousproblem-- may be lessproneto

"reportingeffects"of this form. In general,the more"objective" the indicator-- or the more

objectivelydefinedthe referencecategory-- andthe moreobviousthe healthproblem,the lesslikely

that "reportingeffects"will vary with educationor any otherelementof the vectorof socio-economic

characteristics,x.7

In contrastto self-reports,correlationsbetweensocio-economiccharacteristicsandphysical

assessmentswill not be affectedby individual characteristicsunlessthe assessmentinvolves

participationof the respondent(suchasperforminga puff test)andthat participationis relatedto the

characteristic.Thus

θ i
M

j = θ i
*
j(x) + j + ij [5]

andso differencesin the effectsof x on elementsof θS andθM that arecloselyrelatedto the same

underlyinghealthmay be interpretedasbeinginformativeabout(∂ i/∂x + ∂ ij/∂x), that is the

"reportingeffects" in self-reports. Thesecomparisonswill be contaminatedif the healthindicators

differ in their utility as measuresof θ* which arguesfor basinginferenceson multiple healthstatus

indicators.

7See,for example,Mackenbachet al. (1996)who reportgreaterunder-reportingof chronicconditionsby thosewith
lesseducationin the Netherlands.
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Table3 presentsresultsof the correlationsbetweena seriesof healthindicatorsandrespondent

characteristicsfor adultsage20 through80 in IFLS2. In additionto gender,we focuson two

respondentcharacteristics:per capita expenditure(PCE) levels in the householdwhich is a measureof

longer-runhouseholdresourcesandcanbe thoughtof asan indicatorof SESandthe educationof the

respondent(which combinesSESandinformationabouthealth). The modelsalsocontrol height,age

andlocationof residenceof the respondent.(SeeThomasandFrankenberg,2001a,for details.)

PanelA of the tablefocuseson physicalassessmentsconductedby the healthworker. The

first two reflect nutritional statusof the respondent.Body massindex (BMI), weight/height2, is thought

to be correlatedwith physicalcapacityandVO2max, andextremesof BMI havebeenshownto be

relatedto elevatedmorbidity andmortality. For both malesandfemales,BMI tendsto increaseas

householdresourcesincrease,particularlyamongthe poorest,andaseducationincreases,at leastfor

thosewith lessthan6 yearsof schooling. (Among bettereducatedwomen,BMI declineswith

educationafter controlling PCE.)

Low levelsof hemoglobinindicateiron-deficiencywhich hasbeenshownto be linked to

susceptibilityto disease,fatigueandlower levelsof productivity. Hemoglobinlevels likely reflect the

combinationof a diet that is higher in animalproteins(a primary sourceof iron) andgreater

absorptioncapacity(which is reducedby diseaseinsults,the presenceof worms,lossof blood and

alsoby diets that arehigh in rice). As with BMI, bettereducatedmenhavehigher levelsof

hemoglobin;the sameis true of womenin the lower half of the SESspectrum.8

Lung capacityis higheramongbettereducatedrespondentswho alsotendto performbetteron

the timed sit to standtestwhich capturesmuscular-skeletalproblemsandprimarily reflectslower body

motor functioning. (Eachrespondentwasaskedto standfrom a sitting positionandthenreturnto the

seatedpositionfive times. The total time takenwasrecordedin seconds.)The fifth physicalmeasure

is blood pressure;in the regressions,we estimatethe probability a respondent’smeasuredblood

pressureis high (>160,>100 Hg mm). For both menandwomen,blood pressureincreaseswith

educationuntil completionof primary school;amongbettereducatedmales,the probability of high

blood pressureis constantanddeclineswith educationamongwomen. Sinceelevatedblood pressure

tendsto be correlatedwith weight (andthusrise with SES)andwith stress(andthuspossiblyrise

8Greaterattainedheight is associatedwith elevatedhemoglobincountssuggestingthat the effectsof early childhood
nutrition experiencesmay reachinto adulthood;an alternativeinterpretationthat height is capturingthe influenceof
SESis not very appealinggiven the latter’s relatively modesteffect in the regression.
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with wages),it is plausiblethat the relatively modestrelationshipsbetweenSESandblood pressure

reflect the effect of treatmentamongthe betteroff andthe bettereducated.Finally, the health

worker’s evaluationof eachrespondent’sgeneralhealthstatusis positively associatedwith PCE,

especiallyamongthe poorest,aswell aswith education.

Of thesemeasures,only BMI andhemoglobinsatisfy the conditionthat measurementerror is

unlikely to be relatedto respondentcharacteristics.For the others,thingsarea bit morecomplicated.

Lung capacityandsit-to-standtimesrequireinteractionbetweenthe healthworkerandrespondent.In

the field, not all respondentsapproachedtheseteststhe same:older,higherSESwomenwere

sometimesmoretentativethanotherrespondents.In our judgement,the impactof thesedifferencesis

relatively modest. Health interventionsthat moderateblood pressurearemorelikely amonghigher

SESrespondents,andso we arecautiousin our interpretationof thoseresults. While the

healthworkerswereinstructedto only evaluatethe healthof the respondent,we cannotrule out the

possibility that the healthworkerwasinfluencedby the respondent’sdemeanor,attitudeandhomeall

of which are likely to be linked to SES.

With all of this in mind, thereis onekey point to be drawnfrom panelA of the table.

Measuredhealthtendsto be positively associatedwith SES-- PCEor education-- particularly in the

caseof thoseindicatorsthat do not involve respondentinteraction.

PanelB of the tablepresentscomparableregressionsdrawingon someof the self-reportsof

healthstatuscollectedin IFLS2. Many healthinterview surveysincludequestionsaboutADLs, the

respondent’sperceptionof his or her ability to performphysicalactivitiessuchaswalking or lifting

heavyitems,or activitiesthat arenecessaryin daily life suchasbathingor dressing,Instrumental

Activities of Daily Living, (IADLs). We examinetwo of the questionsincludedin IFLS2 andreport,

in the first columnsof the table,the characteristicsassociatedwith a higherprobability that a

respondentreportshavingdifficulty walking 5 kms (columns1 and2) anddifficulty carryinga heavy

load (columns3 and4).

It hasbeenarguedthat questionsaboutADLs areeasyfor respondentsto understandasthey

askaboutactivitiesthat arewell-definedandcapture(or aregoodproxiesfor) importantdimensionsof

functionalhealthstatus.Theoreticalwork hasrelatedADLs to the underlyinghealthdimensionsthey

are intendedto tap (Nagi, 1965;Kopec,1995; JohnsonandWolinsky, 1993). While thereis

controversyin the literatureregardingthe successwith which ADLs do (andshould)matchobjective
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measuresof functioning(Daltroy et al., 1995,Hoeymanset al., 1996),if predictivepowerof future

healthproblemsis a metric againstwhich to evaluatehealthindicators,ADLS appearto performfairly

well. Studieshavefound that scalesof physicalfunctioningbasedon ADLs aresignificantpredictors

of subsequentmortality, net of covariatessuchasageandevenself-reportedGHS (Reuben,Siu, and

Kimpau,1992;Scottet al., 1997). Nevertheless,they arenot without problems. The notions

"difficulty" and"heavy" arenot explainedin the surveyanddependon the respondent’sown

perception. For somerespondents,the ADLs areoutsideof the rangeof their own experience.And,

for manyof the ADLs that arecommonlyincludedin surveys,few prime agerespondentsreport

difficulties completingthe activity.

The striking result in the regressionsin panelB of the table is the absenceof a negative

correlationbetweenSESanddifficulty with eitherADL (exceptin the caseof menwith little

educationandcarryinga heavyload). In fact, amongwomenin the top half of the distributionof

PCE,a higher level of PCEis associatedwith more difficulty carryinga heavyload. The sameis not

true of walking 5 kms nor is it true of men;oneis temptedto concludethat the act of carryinga

heavyload is not somethinghigher incomewomenview aspart of their daily activities,andreporting

difficulties is morea reflectionof perceptionof the appropriatenessof the activity thanphysical

constraints.

Columns5 through8 report the relationshipbetweenGHS andrespondentcharacteristics.The

characteristicsassociatedwith respondentswho report themselvesasbeingin goodhealthare in the

first two columns;the characteristicsassociatedwith beingin poor healthare in the secondpair. Two

issuescloud interpretationof theseresponses.First, it is unclearwhat referencethe respondentusesas

the benchmark:is it the averagepersonin the survey(country),in the communityor someonein the

respondent’speergroup? While this can,in principle,be addressedby explicitly specifyingthe

referencegroupin the interview, the possibility remainsthat a respondent’snotion of "good" health

will be influencedby his or her own behaviorsandprior experienceandmay vary with socio-

economicstatus,interactionwith the healthsystemandso on.

To illustrate,considerdifferencesin reportedhealthof malesandfemales. A significant

incidenceof poor healthemergesmuchearlieramongfemales(during their thirties) thanmales(during

their fifties) -- a patternalsoobservedfor carryinga heavyload. Waldron(1983)andothershave
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written extensivelyon this topic andsuggestthat perceptionsof health( i) differ systematically

betweenmenandwomen.

The issueof the referencehealthemergesagainwhenwe considerthe relationshipbetween

GHS andSES. If the referenceis the nationalaverage,we would expectGHS to improvewith SES;

if the referenceis one’speergroup(which is typically comprisedof peoplewith similar levelsof

SES),thereis no reasonto expectan association.We find no associationbetweenSESandthe

probability that a respondentreportshimself or herselfasbeingin goodhealth. Thereis, however,a

negativeassociationbetweenthe probability of reportingpoor healthandeducation,but only among

thosewho havecompletedprimary school. If thesepatternsreflect differencesin the referencehealth,

they suggesta complexinteractionamongdifferent measuresof SES,levelsof SES,ageandgender.

The lack of a clearly definedreferencehealthstatusis not the only problemwith interpreting

GHS.Rather,the observedpatternsprobablyalsoreflect differencesin perceptionsof what is "good"

or "poor" healthaswell asdifferencesin the informationrespondentshaveabouttheir health.

Dow et al. (1999)presentsomeevidencesupportingthe secondcontention. Drawing on data

from two socialexperiments,oneconductedin the United Statesandoneconductedin Indonesia,they

showthat asthe price of healthcareis increased,thereis a declinein useof care. However,GHS

tendsto improvewherepricesareraisedand,conversely,GHS worsenswherepricesare lowered. If

onewereto interpretthat evidenceat facevalue,onewould concludethat raising the price of health

careimproves health. In fact, whenphysicalassessmentsof healthareexamined,the evidence

suggeststhat θ* improvedwhenpriceswerereducedandrespondentssawhealthprofessionalsmore

often. Dow et al. concludethat it is not seeingthe doctor that makesonesick, but seeingthe doctor

doesincreaseone’s informationsetandtherebyinfluencesone’sperceptionof one’shealth. Since

both experimentsinvolved randomizationof the treatment,the analysesarenot contaminatedby the

potentialfor reversecausality-- that thosewho seethe doctormoreoften aremorelikely to report

themselvesasill. SeeNewhouseet al., (1998) for a fuller descriptionof the U.S. experiment.

The last two healthindicatorsin panelB arethe numberof daysthe respondentreportshaving

hadto limit his or her normalactivity in the previousfour weeksandthe numberof daysspentin bed

during that time. Many studieshavearguedthat becausetheseindicatorsareconceptuallyvery clear

anddo not demandjudgementsof the respondentaboutthe meaningof "poor" or "difficulty," they are

likely to be rathergoodmeasuresof health. We aremoresanguine.
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As notedabove,it is well known in developedcountriesthat the incidenceof reportinglimited

activity risessubstantiallywhenpeopleareapplyingfor or arereceivingpublic assistancethat is

linked to disability. It hasalsobeensuggestedthat peoplewho areunemployed(or who haveretired)

aremorelikely to report limited activity asa rationalizationfor their not working. While public

provisionof disability insuranceandunemploymentinsuranceis uncommonin developingcountries,

theremay well be a tendencyto reportoneselfas in poor healthif oneis not working.

Moreover,in low incomesettings,it is not obviousthat "limited activity" is well-defined.

Healthproblemsthat limit the activity of a laborermay be different -- andpossiblymoreserious--

thanthosethat limit the activity of a sedentaryworker. The meaningof "limited activity" is likely to

vary acrossSES. It is also likely to vary with employmentstatus:a self-employedpersonwhose

incomeis directly tied to his or her beingactively at work is lesslikely to havelimited normaldaily

activities(failed to go to work) thansomeonewhoseincomeincludessuchbenefitsassick pay (and

so may missa day of work without incurring an incomepenalty). The meaningof "limited activity"

is likely, onceagain,to vary systematicallywith SES.

The regressionresultssupportthis view. In contrastwith the physicalassessments,for males,

thereis no associationbetweenSESandeither the numberof daysof limited activity or the numberof

beddays. Among females,the numberof daysof limited activity declineswith educationbut

increases with PCE(amongwomenin the lower half of the PCEdistribution)suggestingthat among

thesewomen,as incomeincreases,they aremorelikely to be sick. We suspectthat is not the case

andthat, rather,they aremorelikely to report their activitiesare limited by healthproblems.

To summarize,the evidencein panelB of the tablesuggeststhat it is difficult to interpretself-

reportsaboutthe kinds of generalindicatorsof healthstatusthat arecommonlycollectedin health

interviews. The morespecific the question,theremay be lessambiguity in the interpretationof the

questionby the respondent,but, unfortunately,that doesnot necessarilytranslateinto a morereadily

interpretedanswerby the analyst.

PanelC of the tableturnsto specificquestionsaboutmorbidities. As discussedabove,it is

thesesortsof questionsthat havebeenthe basisfor the majority of the cross-validationsof self-reports

andclinical assessmentsandseveralstudieshavedescribedtheir strengthsandweaknesses.We will

not, therefore,dwell on them.
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In IFLS2, questionswereaskedaboutwhetherthe respondenthadexperienceda particular

morbidity, readingdown a list of 30 items. If so,additionalquestionswereaskedaboutthe natureof

the morbidity in somecases-- suchasthe type of coughing-- to elicit more information. Six

morbiditiesare includedin panelC of the table.In general,the bettereducatedare lesslikely to report

the presenceof a morbidity; thereis little associationwith PCE.

The contrastbetweencoughingandbreathingdifficulties is informative. The regressions

suggesthigherPCEwomenaremorelikely to report they suffer from coughingproblems. They are

not, however,morelikely to reporthavingbreathingdifficulties and,recall, they do not tendto have

lower levelsof lung capacity. Onesuspectsthat the positive link betweenSESandreportedcoughing

reflects,in part, differencesin what is consideredto be a "cough" acrossthe SESdistribution,a

differencethat may not carry throughto the moregeneralterm, "breathingdifficulty." A similar

argumentmight be madefor the incidenceof reported"nausea"which riseswith PCEfor both men

andwomen(amongthosebelow medianPCE).

Why doesthe incidenceof coughingdiffer acrossthe SESdistribution? It is possiblethat

poorerwomenarenot awareof coughingwhereashigher incomewomenare;while we cannotrule

that out, it seemsmorelikely to us that poorerwomenconsidera particularamountof coughingto be

normalwhereashigher incomewomenreport that sameamountof coughingasan illness. (SeeBhatia

andCleland,1995.) It is clear that the precisenatureof questionsaboutmorbiditiesmakesa

difference. SindelarandThomas(1991)arguethat evidencefrom Perusuggeststhat relativeto

diagnoses(which often involve interactionwith the healthsystem)questionsaboutsymptomsareless

proneto differencesin interpretationacrossthe SESdistribution. SeealsoZurayk et al. (1995)and

Murray andChen(1992).

Furtheranalysesindicatethat physicalassessmentsaresignificantpredictorsof GHS (and,in

particular,seemto be betterpredictorsof whethera respondentreportshim or herselfasbeingin poor

health). The physicalassessmentsarealsoableto predicta gooddealof the variation in reported

ADLs. GHS andADLs clearly containimportantinformationaboutthe healthof a respondent-- and

it is likely that they containinformationthat will be very difficult to revealin physicalmeasures.A

centralissuefor the interpretationof analysesof the links betweenhealthandlabor outcomesrevolves

aroundwhetherself reportsof GHS andADLs arealsoaffectedby "reporting" differencesthat are
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correlatedwith thoselabor outcomes.With theseissuesin mind, we turn next to a discussionof

estimationandinterpretationof labor outcomefunctions.

4. Effect of healthon economicprosperity:Estimationandinterpretation

It is useful to distinguishtwo classesof studieswithin the empirical literatureon the links

betweenhealthandeconomicprosperityat the micro level. Experimentalstudiesinvolve someform

of randomizationof treatmentsandcontrolsandproceedto examinethe impactof an interventionon

economicoutcomes.Thesestudiescanprovidedirect evidenceon the causaleffect of healthon the

outcomesstudies. Observationalstudies,in contrast,aretypically basedon surveydataandestimated

in conjunctionwith a modelof the behaviorsof individualsandhouseholdsthat seeksto providea

plausibleargumentfor interpretingthe evidencein a causalframework. We beginwith a discussion

of experimentalstudiesandthenturn to evidencefrom observationalstudies.

Experimental studies of nutrition and labor outcomes

The link betweennutrition andproductivity arguablyprovidesthe bestdocumentedevidencein

the literatureon inter-relationshipsbetweenhealthandeconomicprosperity. Moreover,thereis

evidencethat, alongwith genotypeandenvironmentalinfluences,diet playsa role in the etiology of

manychronicdiseases.Nutrition providesa goodstartingpoint for an assessmentof the evidence.

In recentyearssubstantialstrideshavebeenmadein our understandingthe links between

nutrition andhealthin low incomesettings. In earlierdecades,it wasgenerallybelievedthat poor

nutrition aroseprimarily becauseof inadequateenergyor proteinandeffort wasfocussedon

increasingenergyintakesamongthe poor. As it becameapparentthat protein-energymalnutritionwas

only oneelementin improving the nutritional statusof peoplein low incomesettings,the focushas

shiftedtowardsbetterunderstandingthe influenceof micro-nutrientssuchasiron, iodine, zinc, calcium

andseveralkey vitaminson healthandnutrition. This work suggeststhat labor outcomesareprobably

influencedby both macro-andmicro-nutrients.

Experimentaldesignsarewell-suitedto isolatethe impactof specificnutrientson labor

outcomes.Severalsuchstudieshavedemonstratedthat thereis goodreasonto believethereis a

causaleffect of iron deficiencyon reducedwork capacity.HaasandBrownlie (2001)providean

excellentreview.
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Iron playsan essentialrole in oxidativeenergyproduction. Iron deficientanemia(IDA) -- that

is low levelsof hemoglobin(Hb) in combinationwith abnormallevelsof other iron indicators-- is

associatedwith, inter alia, greatersusceptibilityto disease,fatigueandreducedchild development.In

severecases,it is associatedwith elevatedinfant andmaternalmortality. Iron deficiencyaffects

physicalactivity throughprimarily two pathways. First, ashemoglobinlevelsdecline,the maximum

amountof oxygenthat the body canuse(aerobiccapacity)declines. Second,as iron storesare

depleted,the amountof oxygenavailableto musclesdeclines,reducingendurance,andthe heartworks

harderto producethe sameamountof activity.

Rigorousstudiesof both animalsandhumanshavedemonstrateda causalrelationshipbetween

iron deficiencyandreducedmaximumaerobiccapacity(VO2max). For example,studiesindicatethat

experimentallyinducedanemiaresultsin abouta 30% declinein VO2max whereasiron

supplementationfor around12 weeksproducesabouta 25% increasein V02max (Celsinget al., 1986;

Li et al., 1994;Woodsonet al. 1978). Thereis alsoevidencethat IDA is associatedwith reduced

enduranceat below maximalwork rates. In contrast,iron deficient(but non-anemic)individuals--

individualswith normalHb but depletediron storesasevidencedby, for example,low transferrin

saturationor elevatedlevelsof transferrinreceptor(TfR) -- may alsosuffer from fatigue,but thereis

little evidencethat for theseindividuals iron statushasany effect on VO2max or endurance.

(Scrimshaw,1991;HaasandBrownlie, 2001).

Demonstratingthat maximalcapacityandenduranceareimpededby iron deficiencydoesnot

necessarilyinform us aboutthe economicconsequencesof iron deficiencyin daily life. Those

consequencesmay be morecloselyalignedwith energyefficiency which is the amountof

physiologicalenergyrequiredto performa given taskandis usuallyassessedby indirect calorimetry.

Laboratorystudiesindicatethat iron deficiencyimpairsenergeticefficiency (Zhu andHaas,1998;Li

et al. 1994). Li andcollaborators,for example,conducteda randomizedtreatment-controlstudyof

Chinesefemalecottonmill workers. After 12 weeksof iron supplementation,they found a 5%

increasein grossandnet energeticefficienciesamongthe treatmentsrelativeto the controls. They

alsoobserveda significantreductionin heartratesanda 17% increasein the productionefficiency of

the women. Therewasno increasein work output(which wasconstrainedby the technologyof the

mill) but time spenton leisureactivities increasedamongthe treatedasdid energyexpenditurein

theseactivities. A similar finding is reportedby Edgertonet al. (1979): iron supplementationof Sri
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Lankanfemaleteaplantationworkersis associatedwith increasedvoluntaryactivity. Theseresultsare

importantbecausethey suggestiron deficiencyaffectshow time is allocatedby an individual.

Whereascausaleffectsof iron statuson aerobiccapacityandendurancehavebeenextremely

well-documentedin both animalsandhumans,the link with economicsuccessis lesswell established.

Obviouslyexperimentalstudiesthat examinethe relationshipbetweeniron deficiencyandwork output

or productivity are limited to a field setting. The strongestevidenceis providedby a longitudinal

studyof nearly400 malerubbertreetappersandweedersin Indonesia(Bastaet al., 1979). Baseline

healthmeasuresindicatedthat 45% of the studypopulationwasanemic(Hb<13g/dl). It is likely that

hookwormexplainsa goodpart of the high levelsof anemia(with examinationof stoolsof a 10%

sub-sampleindicatingthat wormswerepresentin 88% of the men). Among the anemic,baseline

productivity (measuredby kilogramsof latex collectedby tappersper day andthe areaof trenchesdug

by weeders)wasabout20% lower thanthe productivity of non-anemicworkers. In the experiment,

workerswererandomlyassignedto oneof two groups(irrespectiveof their anemiastatus). The

treatmentsweregiven a daily iron supplement(100 mg ferroussulphate)for 60 days;the controls

weregiven a placebo. Workersreceivedan incentivepaymentto takethe pills asscheduled.At the

endof the period,blood hemoglobin,aerobiccapacity(measuredby the Harvardsteptest)andoutput

of thosewho wereinitially anemic,andreceivedthe treatment,increasedto nearly the levelsof the

non-anemicworkers(whosebiological indicatorsdid not change). Among thosein the control group

who wereanemic,productivity andblood hemoglobinlevelsalsorose,althoughthe increasewas

substantiallysmallerthanamongthosein the treatmentgroup. (This is attributedby Bastaet al. to

the effect of the incentivepayment,a claim which is corroboratedby a comparisonof dietary intakes

beforeandafter the experiment:they point out that, during the experiment,anemicsin the control

groupspentmoreon leafy greensaswell asother foodswhich providehigheramountsof iron.)

The resultssuggestthat the outputof workerswho areIDA canbe raisedby around20%

throughsupplementation.This is a very largeeffect. An issuethat is not addressedin the Bastaet al.

study is the possibility of selectiveattrition. Although the studyinvolved a sampleof 156 tappers,the

final analyticalsampleincludedonly 77 of thoseworkers. If thosewho attritedfrom the studywere

not randomwith regardto productivity (andproductivity change),thenthe advantagesof the

experimentaldesignwill be dissipated.
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In fact, two otherstudiessuggestthe effectsof iron supplementationmay be considerably

smaller. Edgertonet al. (1979)reportsupplementationhadsmall effectson the amountof teapicked

by femalepickersin Sri LankaandLi et al. (1994) found small increasesin outputof femalecotton

mill workersin Chinaalthough,asnotedabove,energyefficiency amongtheseworkersdid increase

significantly andtechnologyimpededproductivity improvementsat the cottonmills.

While theremay be controversyaboutthe precisemagnitudeof the effect of inadequateiron in

the diet on productivity andenergyefficiency, thereis generalagreementthat iron deficiencydoes

reduceproductivity of adultsandcognitiveachievementof children. (SeePollitt, 1997and2001for

reviewsof the literatureon child development.)Resultsfrom lessspecific food supplementation

interventionsarenot asclear. Imminck andViteri (1981a,b) report that sugarcanecuttersin

Guatemalawho receivedcaloriesupplementswereno moreproductivethancontrols. Randomization

in this studywasat the village level andit may be that changesin productivity betweenvillages

during the studyconfoundthe estimates.In contrast,caloriesupplementationhada small but

significantpositive impacton the amountof roaddug by roadconstructionworkersin Kenyawhere

the 47 studysubjectswererandomizedat the individual level (Wolgemuthet al., 1982).

Experimentalstudiesof the effectsof nutrientsupplementationhaveseveralkey advantages

over non-experimentalevaluations.First, it is possibleto isolatespecificnutrientsandexaminetheir

impacton outcomesin isolationor in combinationwith other factors(which may or may not be under

the control of the experimentaldesign). It is plausible,for example,that the caloriesupplementation

of Kenyanroaddiggersresultedin elevatedlevelsof key micro-nutrientsandthey arethe driving

force behindelevatedproductivity. Among the Indonesianrubbertappers,therewasno evidencethat

energyintakehadan independenteffect on productivity over andaboveiron absorption. It is also

possiblein experimentsto examinethe effectsof supplementationaswell asthe effectsof

experimentallyreducingnutrientswhich canbe very useful in identifying likely biological

mechanisms. Second,andperhapsthe greatestadvantageof treatment-controldesignsin the context

of the links betweenhealthandlabor marketoutcomesis that they providean opportunityto isolate

causalmechanisms.

Implementationof thesekinds of focussedstudiesis not without potentialpitfalls. First, if

treatmentsbenefit from the interventionandcontrolsdo not, therearereasonsto expectattrition to be

selective. Failureto takethat into accountcanunravelthe key advantagesof an experimental
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evaluation. Second,interventionshavetendedto be targetedat specific individuals. If individuals

sharethe benefitsof the interventionwith otherhouseholdandfamily members,thenthe effectsof the

interventionon the subjectswill be under-estimatedbecauseof thesespillover effects. This might

arise,for example,if roadworkerswho receiveda caloriesupplementate lessfood at home,to make

room for otherhouseholdmembers.This raisesthe moregeneralissuenotedabovethat theremay be

behavioralresponsesto healthinterventionsandthat responsesof householdsmay be quite complex.

Third, it may be difficult to detectthe effectsof supplementationin sometypesof work or

institutionalsettings. As an example,the scopefor Chinesecottonmill workersto increaseoutput is

limited by the technologyof productionandthe speedwith which their co-workersoperate. The

immediateeffectsof supplementationon work outputamongtheseworkersare likely to be muted.

However,workerswho receivesupplementationmight reapthe benefitsof elevatedproductivity by

moving to other tasks,other factoriesor other jobs in which caseshort-termstudieswill tendto miss

the benefitsof supplementation.Of course,if subjectswho move(or changejobs) arenot followed

thentheseeffectswill be missedaltogether. The Chinesestudyalsosuggeststhat focussingon

productivity effectsmay missan importantpart of the link betweenhealthandprosperity. In addition

to changesin hoursworkedandtype of work, it is possiblethat healthierworkerswill allocatemore

time to non-workactivities including leisureandhomeproduction. This will likely result in increased

levelsof well-being(andpossiblyevenindirect benefitson productivity throughelevatedlevelsof

functioning). Enhancedproductivity at homemay alsoprovidebenefitsfor the next generationif, say,

parentsinvestmorein their children.

Examiningthe effectsof experimentalhealthinterventionson labor marketoutcomesof

subjects,their psycho-socialwell-being,time allocationandproductivity in non-marketwork are

feasible. They call, however,for a modified approachto evaluationthat is broaderin scope(and

includesmeasurementof a wide arrayof health,nutrition, socialandeconomicindicatorsof both

subjectsandmembersof their households)aswell as longer-runin time frame(to capturethe

immediateandlonger-termeffectsof interventions). Integratingthe benefitsof experimentaldesigns

with broadpurposerepeatedobservationsocialsurveysis likely to be profitable.

Experimental studies of other dimensions of health and labor outcomes

This point is underscoredwhenwe contrasttwo experimentalstudiesthat focuson

schistosomiasis. Causedby parasiticwormsthat live in slow-movingwater,repeatedexposuresto
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schistosomiasiswill usuallyresult in fevers,achesand,often, fatigue. In onestudy,sugarcase

workersin Tanzaniawererandomlyassignedto two groups,oneof which receivedchemotherapy.

Prior to the treatment,thoseworkerswho showedsignsof exposureto schistosomiasiscut lesscane

per day. After treatment,their output increasedalthoughnot to the samelevel asthosewho hadno

signsof schistosomiasis.(FenwickandFigenschou,1972). A slightly earlierstudyof sugarworkers

in the Cameroonsfound no effect of chemotherapyon outputof exposedworkers(Gateff et al., 1971).

In both studies,schistosomiasiswastreatedeffectively. The reasonfor the differencein results

regardingproductivity is not at all clear. It may be becausethe samplesize in the Cameroonistudy

is too small to detecteffects,the time frameof the studymay havebeentoo shortor it may be that

other,unmeasuredfactors(suchasotherdimensionsof health)may constraintheir productivity.

That said,experimentsandquasi-experimentsindicatethat severaldomainsof healthhavea

causalimpacton economicprosperity. A recentexperimentin Britain randomlyassignedmenwith

backpain to an exerciseprogramor usualprimary caremanagement.After a year,the treatments

reportedlessbackpain andfewer daysof missedwork relativeto the controls. (Moffett et al. 1999).

Changesin the price of healthcarehavealsoservedasa useful tool for assessingthe impact

of healthon labor outcomes.The RAND HealthInsuranceExperimentrandomlyassignedsubjectsto

different combinationsof deductiblesandco-payments(with the mostgenerousprogramproviding

free care). Thosewho receivedfree careusedmorehealthcarealthoughthe impacton health

outcomeswasmutedexceptfor the poorestandsickest. (Newhouse,1993.) It turnsout that females

who receivedfree careincreasedtheir labor force participationraterelativeto other females;a similar

finding emergedfor maleswho hadnot completedhigh school.

A similar experimentin Indonesiainvolved changesin the pricesof healthservices. In the

experiment,userfeesat public healthcenterswereraisedin randomlyselected"treatment"districts

while priceswereheld constant(in real terms)in neighboring"control" districts. A baseline

householdsurveywasconductedprior to the interventionandthe samehouseholdswerere-surveyed

two yearslater. Healthcareutilization declinedin thoseareaswherepriceswereincreased.In

addition,labor force participationdeclinedin the treatmentareas,relativeto controls,with effects

beingparticularly large(andsignificant) for menandwomenat the bottomof the education

distribution,thosewhom we would expectto be the mostvulnerable. The mostplausible

interpretationof both the HIE andIndonesianresultsis that the averagetreatmenteffectson labor
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supply indicatea causalrole of improvedhealthon the allocationof time to the labor market(Dow et

al. 2001).

Resultsfrom Canadasupportthis conclusion. During the 1960sandearly 1970s,Canada

introducednationalhealthinsurance.Exploiting the fact that the introductionof the systemwas

phasedacrossprovincesandoccupations,GruberandHanratty(1995) find that employmentandwages

increasedasworkerswerecoveredby nationalhealthinsurance.The authorsconcludethat labor

demandrosebecauseworkersweremoreproductiveeitherbecausetherewasincreasedjob mobility

andthereforebettermatchingof skills or becausethey werehealthierasa resultof beingcoveredby

healthinsurance.

While the introductionof nationalhealthinsurancewasnot designedasan experiment,Gruber

andHanrattytakeadvantageof the fact that somepeoplewerecoveredby the systemearlier than

others. The plausibility of their resultsrestscrucially on the extentto which this "naturalexperiment"

approximatesrandomassignment.(The authorsprovidea compellingargumentin favor of this

interpretation.) It is feasibleto designhealthinterventionsto providea similar "naturalexperimental"

in order to evaluatethe effect of the intervention-- on healthstatusandon otheroutcomesincluding

economicprosperity. It is unfortunatethat therehavebeenrelatively few suchdesigns. Programsthat

seekto reduce,control or eradicatemalaria,tuberculosis,onchocerciasisandHIV would seemto be

especiallyfertile ground.

Observational studies of nutrition and labor outcomes

Handsdown, the bestdocumentedfact in observationalstudiesis that thereis a significant

returnto height in the labor market. As notedabove,seminalwork by Fogel (1994)documented

secularincreasesin height that paralleleconomicgrowth in the historical literature;similar patterns

havebeendocumentedfor manyof today’s low incomecountries. At the micro level, manystudies

havedemonstratedthat heighthasa positive impacton hourly earnings. (SeeStraussandThomas,

1998,for a review of the evidence.) While the empirical result is very robust,its interpretationis

complex. Taller peopleareprobablystronger-- an attributethat is likely to be morehighly rewarded

in a low incomesetting. However,height is muchmorethana just proxy for strength. Partof height

is genotypeand,therefore,reflectsfamily background.Moreover,sinceheight is largely determined

in early childhood,it reflectsinvestmentsmadeby parentswhenthe worker wasa youngchild,

including not only investmentsin nutrition but alsobroaderhealthandhumancapital investments.
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Counterto that intuition, BehrmanandRosenzweig(2001)find that cross-sectionestimatesof the

effect of heighton wagesis under-estimated;they find that controlling endowmentsby contrasting

monozygotictwins, the effect of heighton wagesincreasesthree-fold.

In contrastwith height,BMI variesthroughadolescenceandadulthoodandthusmay capture

both longerrun andshorterrun dimensionsof nutritional statusandhealth. Clearly BMI is relatedto

energyintake,net of output; it hasalsobeenshownto be relatedto maximumoxygenuptakeduring

physicalwork (VO2max), which in turn, is relatedto aerobiccapacityandendurance,independentof

energyintake(Spurr,1983,1988;Martorell andArroyave,1988). Whetherthis is an important

pathwaythroughwhich healthmay influenceproductivity is not obvioussincemanyjobs do not

requiresustainedphysicaleffort. Treadmill testssuggestthat excess(fat) weight affectsthe efficiency

at which energyis transferredto work output(Cureton,1992).

Evidenceon labor marketoutcomesis mixed. In higher incomesettings,high BMI (or

obesity)is thoughtto reducewages(Averett andKorenman,1996). Controlling endowments,

however,BehrmanandRosenzweig(2001)find that this associationdisappearsandthey arguethat it

likely reflectsreversecausality.

In most low incomecountries,obesityis relatively uncommon(althoughAfrican women

providean exception). The focusof the literatureoutsideof the developedworld hasbeenon the link

betweenlow levelsof BMI andlabor outcomes.HaddadandBouis (1991),for example,find that

BMI hasno effect on earningsof rural workersin the Philippines; usingthe samesample,Fosterand

Rosenzweig(1993,1994)report that BMI doesaffect the wageof workerswho earna time-wage

ratherthanpiece-rate.They arguethat healthis difficult to observeandemployersuseBMI asa

markerfor health. In urbanBrazil, ThomasandStrauss(1997)find that BMI affectsthe hourly

earningsof both employeesandthe self-employed,suggestingBMI is morethanjust a healthmarker.

They arguethat BMI is probablycorrelatedwith strengthsinceits effect is largestamongthe least

educatedwho aremorelikely to do manuallabor. Glick andSahn(1998)report that BMI is

associatedwith elevatedwagesamongself-employedmalesandfemalesin urbanGuineaaswell as

maleswho work in the marketsector. SeealsoCroppenstedtandMuller (2000) for evidencefrom

Ethiopia. While thereis no empiricalevidencerelatingBMI to labor force participationor hours,

BMI (or weight for height)hasbeenshownto affect the proportionof working time that is spenton

very physicallydemandingactivitiesby men(Pitt, RosenzweigandHassan,1990;Bhargava;1997;
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FafchampsandQuisumbing,1999). It is surely the casethat BMI at a point in time partly reflects

previoushealthandhumancapital investmentsandso a correlationbetweenBMI andproductivity

may be capturingthe influenceof thoseprior investments.DynamicsbetweenBMI andproductivity

havenot beenexamined. They arecomplicatedbecauseBMI hasboth stockandflow dimensionsand

thusreflectsboth contemporaneouschangesin pricesandincomesbut aswell asprior influences. In

addition,theremay be complexlagsin how changesin BMI aretranslatedinto changesin aerobic

capacityandendurance.The fact that weight canbe drawndown in timesof needto convertenergy

further complicatesthe dynamics.

Nutrient intakes

Someof the earlieststudiesof the links betweenhealthandproductivity focussedon calorie

intakes. Treatingcalorie intakeasa choicethat is influencedby food prices,Strauss(1986)andSahn

andAlderman(1988)report farm outputandwagesof males,respectively,rise with calorie intake.

However,that resulthasbeencalled into questionby studiesthat control unobservedheterogeneityin

nutrient intakeandproductivity with an individual-specificfixed effect andfind no suchlink

(Deolalikar,1988;HaddadandBouis,1991)althoughFosterandRosenzweig(1993,1994)do find

that piece-ratework -- an arguablygoodmeasureof productivity -- is affectedby calorie intakeafter

controlling individual fixed effects.

Measurementof nutrient intakesis difficult; see,for example,the discussionin Straussand

Thomas(1995). All thesestudieshaveusedsomeform of self-reportedintake. Foodpreparedfor

consumptionandleft overswereweigheddaily for a weekin a Brazilian surveyof 50,000households:

usingthosedataThomasandStrauss(1997)report that per capitacalorieandprotein intakeshavea

significant impacton wageson both the self-employedandemployees.Moreover,they find that

wagesincreasewith improvementsin quality of diet, measuredby the fraction of caloriesconsumed

from protein.

That evidenceis consistentwith resultsfrom the INCAP studyof schoolchildrenin

Guatemalain which treatmentsweregiven a high caloriewhile controlswerenot. The treatments

werehealthier,performedbetterin schoolandhadgreaterwork capacity(V02max) in early adulthood

(Haaset al., 2000). Thereis, however,somedebateaboutthe interpretationof the interventionwhich

wasalsorich in severalmicro-nutrientswhich havebeenshownto be relatedto cognitionandwork

capacity,(Pollitt, 1997).
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Knaul (2000)examinesthe link betweenwagesof adult Mexicanwomenandageat menarche,

an alternativeindicatorof early childhoodnutrition. Sinceageat menarchein this samplewas

collectedretrospectively,shenotesthereis ampleevidencesuggestingit is likely to be measuredwith

error andso adoptsan instrumentalvariablesapproachfor estimation. As instruments,sheuses

indicatorsof healthinfrastructurein the communitymeasuredat the time of the surveymakingthe

assumption,asshenotes,that the presentdistributionof servicesandresourcesis correlatedwith the

distributionthat prevailedat the time andin the placewherethe womangrew up. Shefinds that

earlierageat menarche(which is indicativeof improvednutritional status)resultsin higherwages.

Whensheallows the effect of ageat menarcheto be non-linearshefinds that the positiveassociation

betweenwagesandearly onsetof pubertyis limited to thosewomenwho reportageat menarcheat 14

or less(which is slightly abovethe mean);for womenwho report later ageat menarche,wagesdecline

asnutrition improves. Theseareprovocativeresults. Her findings,however,arenot replicatedin

IFLS. In thosedata,womenwereaskedageat menarchetwice; assumingreportingerror is random,

the averageof the two reportsshouldreducethe influenceof this noise.Semi-parametricestimates

basedon thosedataindicateno relationshipbetween(average)reportedageat menarcheandwages.

Observational studies of other dimensions of health and labor outcomes

Relatively few socio-economicsurveyscontainan extensivebatteryof physicalassessments

apartfrom anthropometricmeasures.Severalsurveyscontainself-reportedhealthindicatorssuchas

GHS,ADLs, daysof limited activity anddaysin bedaswell asspecificmorbiditiesor symptoms. A

small numberalsocontaininformationaboutemotionalhealth(seeFrank,2001)andevenfewer

providereportsof healthof parentsandsiblingsalthoughthey may be very usefulproxiesfor

genotypeinfluenceson labor outcomes.

As discussedin the previoussection,theseindicatorscontaininformationabouta respondent’s

perceptionof his or her healthandwill reflect importantdomainsof healththat arenot capturedby

the physicalassessments.Indeed,GHS hasbeenshownto be a powerful predictorof future morbidity

andmortality, after controlling a seriesof otherobservablehealthstatusindicators.(seeIdler and

Benyamini,1997,for a review). However,asnotedabove,self-reportsdo raisean additionallevel of

complexity in analysesof labor outcomes. (See,for example,Bound,1991;MathiowetzandLaird,

1994;Dow et al, 1997.)
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ADLs havebeenusedextensivelyin the studyof healthstatusandhealthcareutilization in

the United States(e.g.,Manninget al, 1982;MantonandWoodbury,1992)andmorerecentlyin

developingcountries(Strauss,et al., 1993). Severalstudiesin the United Stateshavedocumenteda

correlationbetweenADLs andlabor force participationof older men;Stern(1989);Blau, Gilleskie

andSlusher(1997);Boundet al (1999). Evidencein LDCs is morelimited (but seeLavy, Palumbo

andStern,1995;Schoenbaum,1995;SwaminathanandLillard, 2000)althoughADLS havebeen

shownto be stronglycorrelatedwith socio-economicstatus(Strausset al, 1993). If ADLs reflect

physicalfunctioning,they shouldaffect productivity in morephysicallydemandingjobs andalsoaffect

type or sectorof work.

Studiesthat haveexaminedthe relationshipbetweenthe numberof daysill (or daysin bed)

andlabor outcomestendto find that hourly earningsanddaysill arenegativelyrelated(Schultzand

Tansel,1997;RiberoandNunez,2000). MurrugarraandValdivia (2000)usedatafrom urbanPeru

andtreatreporteddaysill as jointly determinedwith wageswhich aremeasuredasincomeover the

last 12 monthsdivided by hoursworkedover that period. Householdsanitaryinfrastructureandcosts

of reachinglocal healthcentersareassumedto be instrumentsandappearto performwell (according

to over-identificationtests). They report that an extraday ill (in the 4 weeksprior to the survey)

resultsin a 1% declinein hourly earningsof maleworkersin the wagesectoranda 3% decline

amongthosewho areself-employed.The declinefor femalesis around2%. They proceedto

measuretheseeffectsacrossthe distributionof wagesandfind that amongmalewageworkers,days

ill arepenalizedonly at the bottomof the wagedistribution. Among the self-employed,the effectsare

moreuniformly distributed.

Puttingasidequestionsregardingthe legitimacyof the instruments,the resultmay reflect

differencesin labor supplyandthe natureof employmentcontractsacrosssectorsandacrossthe

distributionof earnings. Specifically,if hoursworkedin the last year is measuredas"normal hours"

anddoesnot takeinto accounttime spentill during the prior 12 months,then"wages"given by

earningsdivided by hourswill combineboth productivity effectsandlabor supplyeffects. For

example,a self-employedpersonwho wasill for 1 day would havesuppliedlesslabor and,therefore,

earnedlessincome(assumingincomeis relatedto labor supply). We would expectto seethe

relationshipreportedby MurrugarraandValdivia. If low wageworkersarepaid by pieceor on a time

basis,anddo not receivewageswhenthey do not work, the samepatternwill emergefor those
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workers. If higherwageworkersalsoreceivebenefitsandso arepaid whenill, thereshouldbe no

link betweenreporteddaysill andincomeover the previousyear(as long the numberof daysill did

not exceedthat allowedby the contract). It is, apparently,difficult to disentanglethe relationships

betweenhealth,labor supply,wagesandform of contract.

Dynamics between health and economic prosperity

Therehasbeenvery little studyof the dynamiclinks betweenhealthandeconomicprosperity.

This is an importantgapin the scientific literaturefor severalreasons.First, healthis a stockthat

evolvesover time, andprior healthbehaviors-- andhealthshocks-- likely influencecurrenteconomic

status. Virtually nothingis known aboutthe speedwith which the effectsof healthtransitionsat the

individual level aretransmittedto the labor marketin low incomesettings. Doesa periodof poor

health(or a negativehealthshock)put a worker on a permanentlylower wagetrajectoryor do the

negativeconsequencesof ill-health dissipateashealthsubsequentlyimproves? The extentof catchup

likely dependson the natureof the healthproblem,the structureof the labor marketandcharacteristics

of the worker including age,educationandthe extentto which the individual hasa buffer of resources

on which to draw in badtimes.

A secondadvantageof examiningthe dynamicinter-playbetweenhealthandeconomic

prosperityis that it is likely to help pin down someof the mechanismsthroughwhich the two are

correlated. Apart from the econometricadvantagesassociatedwith analysesbasedon repeated

observationsof the samepersonover time (see,for example,Deolalikar,1988;HaddadandBouis,

1991;FosterandRosenzweig,1995),it is alsofeasibleto exploit "naturalexperiments"that arisefrom

unanticipatedvariation in the life of a respondent.Smith (1999)providesa cleverexample.

Using longitudinalsurveydataof older adultsin the United States,he attemptsto isolate

unanticipatedchangesin healthbetweenroundsof the surveysandmeasurethe impactof those

"shocks"on wealth. Underthe assumptionthat the timing of the onsetof chronicconditionandtheir

severityis largely unanticipated(controlling suchfactorsassmoking,weight, exerciseandhealthof

siblingsandparents),he finds that mild shocksresult in a $3,600reductionin wealth. Severeshocks,

however,bring abouta $17,000or 7% reductionin householdwealth. A small part of this reduction

canbe attributedto out-of-pocketmedicalexpenses.Smith concludesthat reducedlabor supply

becauseof the healthshockis the key factor affectingwealth:he estimatesthat a severehealthshock
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resultsin a reductionof 4 hoursof work per weekanda 15% declinein the probability a 50-60year

old adult is in the labor force.

To illustratesomeof the difficulties that observationalstudiesconfront,we providesome

examplesdrawnfrom the first two wavesof IFLS, which wereconductedin 1993and1997. The

surveyscontainmultiple healthindicatorsincluding anthropometry,physicalassessmentsandself-

reports. (SeeFrankenbergandThomas,2001b,for a fuller discussionof the resultsreportedbelow.)

moredetails.) Both heightandweight of all respondentsweremeasuredin 1993and1997. In 1997,

a nurseor recentlyqualified doctor traveledwith the interviewingteamandvisited eachhouseholdto

recordvariousmeasuresof physicalhealthfor eachhouseholdmember. Eachhealthworkerreceived

specialtraining in taking the measurements.Hemoglobinlevelsweremeasuredusinga pin-prick.

While few prime agemaleswould be consideredmoderatelyanemic(Hb<120g/L),the rateamong

older males(age>40) risesto over 20%. To detectcardio-pulmonaryproblems,blood pressureand

lung capacityweremeasured.Lung capacityalsoreflectsstrength(andis thereforerelatedto height).

At the endof the physicalassessment,the healthworkerevaluatedeachrespondent’shealthstatuson a

9-point scale(1=poor,9=excellent)andrecordedcommentsaboutthe individual'shealth.9

Respondentsin all wavesof IFLS arealso individually interviewedby a trainedenumerator

who asksdetailedquestionsrangingover their entire life histories. Theseincludea batteryof

questionsabouthealthstatusanduseof healthcare. We examinetwo classesof healthstatus

indicators:self-reportedgeneralhealthstatus(GHS) anddifficulties performingbasicandintermediate

tasksassociatedwith daily living (ADLs). About 12% of menreportedthemselvesasbeingin "good"

health,andabout10% in "poor" health. While thesefractionsremainedapproximatelyconstant1993

and1997,a very largefraction of respondentstransitionedinto (or out of) good(or poor) health

during this time. About 8% of menreportedhavingdifficulty carryinga heavyload and16% reported

havingdifficulty walking onekilometer.

9Measuresof weight weretakenusingSecaUNICEF scales,andrecumbentlengthor standingheightwasmeasured
with Shorrmeasuringboards.Both instrumentshavebeenusedin surveywork in othercountriesandaresuitablefor
fieldwork given their portability, durability, and accuracy. The floor-model scaleshavea digital readoutand are
accurateto the nearest0.1 kg. Childrenwho wereunableto standon their own wereheld by a parentandweighed
(after thescalehadbeenadjustedto zerowith just theparentaloneon thescale). Standingheightwasmeasuredfor
adultsandchildrenover age2, andrecumbentlengthwasmeasuredfor youngerchildren. Blood pressureandpulse
weremeasuredwith anOmrondigital measuringdevice. Hemoglobinwasassessedusingthehemocuemethod.Three
measurementsof lung capacitywererecordedusingPersonalBestpeakflow meters.
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We focuson the correlationsbetweenthesehealthindicatorsandthreelabor outcomes

measuredin 1997: labor force participation(estimatedasa probit), the logarithmof hoursworked

(during the previousmonth)andaveragehourly earnings(in the previousmonth). To highlight some

of the advantagesof thinking aboutthe dynamicsunderlyingthe links betweenhealthandeconomic

prosperity,the repeatedobservationnatureof the surveyis exploitedandhealthindicatorsfrom 1993

and1997areincludedin the regressions.(The regressionsincludecontrolsfor ageandeducationof

the respondent,provinceandsectorof residence,measuresof communityinfrastructurethat might be

relatedto labor demandandan overall price index. Estimatesof variance-covariancematricestake

accountof correlationsin unobservablesthat arisebecauseof the clusterdesignof the surveys.)

We beginwith anthropometry.Taller menearnsignificantly higherwages. More robustmen,

as indicatedby greaterweight, alsoearnhigherwagesandthey tendto work longerhours. Sincethe

regressionscontrol BMI in 1993,BMI in 1997canbe interpretedasweight gain between1993and

1997:weight gainsareassociatedwith elevatedwagesandgreaterwork effort. (Thereis some

evidencethat the associationbetweenBMI andwagesis not linear: it is flat amongthosemenwith

BMI < 18.5. Sincewe areunableto detectthis non-linearityin the regressionspresentedbelow,we

adopta linear specificationthroughout.)

Maleswho report themselvesascurrentlybeingin poor generalhealthare lesslikely to be

working andthey work few hours. SinceGHS in 1993is controlled,it appearsto be transitionsinto

poor healththat areassociatedwith reducedwork. This resultparallelsSmith’s evidenceon wealth

decumulationin the United States. Having difficulty walking a kilometerandcarryinga heavyload

arealsoassociatedwith reducedlabor force participationand,in the caseof carryingheavyloads,the

effectsappearto be persistent.However,conditionalon beingemployed,thosewho havedifficulty

walking a kilometerearnhigherwages. It is hardto imaginethis correlationis not dominatedby

unobservedheterogeneity:it seemsvery likely that it reflectssystematicreportingdifferencesthat are

relatedto socio-economicstatusasdiscussedin Section3 above.

The final panelof the tabledisplaysthe associationbetweenlabor outcomesandphysical

assessments(which wereconductedin 1997andlater wavesof IFLS). Controlling BMI andself-

assessedhealth,elevatedblood pressureis associatedwith reducedlabor force participation(at a 10%

sizeof test). Hemoglobinlevelsareassociatedwith increasedwagesandthereis a suggestionthat
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malesin householdsthat useiodizedsalt earnhigherwages.10 At the endof the physical

assessmentin IFLS2, the healthworkerevaluatedeachrespondent’shealthstatuson a 9-point scale

(1=poor,9=excellent).Controlling all otherhealthindicators,the healthworkerevaluationof the

respondent’shealthstatushasno predictivepoweron labor outcomes.

Oneapproachto assessingwhetherthesecorrelationsreflect any causaleffectsof healthon

labor outcomesis to re-estimatethe models,replacing1997labor indicatorswith 1993indicators. If,

conditionalon currenthealth(in 1993),future health(in 1997) is correlatedwith labor outcomesin

1993thenwe canconcludethat unobservedheterogeneitylikely influencesboth healthandlabor

outcomes.Resultsfrom thosemodels(which arenot reported)indicatethat BMI in 1997is correlated

with wagesin 1993(controlling BMI in 1993)suggestingthat weight gain in 1997may be the result

of higher incomeandnot vice-versa. Similar resultsemergefor poor GHS in 1997andwhetherthe

householdusesiodizedsalt. Reversecausalityis apparentlya seriousconcernin thesemodels.

Therearetwo standardapproachesto dealingwith unobservedheterogeneity.We beginwith

instrumentalvariablesestimates.In both wavesof the survey,detaileddatawerecollectedabout

respondents'communitiesandaboutpublic andprivatefacilities availablefor healthcare,the price of

servicesandthe quality of services. Thesecharacteristicsserveasinstrumentsalongwith relative

pricesof ten foods(which arealsocollectedat the communitylevel in IFLS). Plausiblearguments

canbe madethat the instrumentsare invalid (becauseof programplacementor selectivemigration,for

example);our feeling is that thoseconcernsaremost troubling for healthinfrastructurecharacteristics

whereasrelative pricesof foodsdo not belongin wagefunctions(of thosenot working in the food

productionsector). Labor supply functionsareconsiderablyharderto identify. With this concernin

mind, the first stageregressionsdoesa reasonablygoodjob of predictingthe healthindicatorsin the

sensethat F testsfor joint significanceof the identifying instrumentsaresignificant. However,these

teststatisticsarenot large(usually in the rangeof 2 through12) which is further causefor pause.

(Overidentificationtestsindicatethat the instrumentsarenot correlatedwith unobservablesin the labor

outcomefunctions.) For the sakeof comparabilitywith the next setof estimates,we havedroppedthe

physicalassessmentsconductedonly in 1997. The resultsarepresentedin Table5 andindicatethere

10In an effort to determinewhetherhouseholdmemberswere likely to be iodine-deficient,the iodine contentof salt
in the householdwastested;abouthalf the populationconsumessalt that hasnot beeniodized.
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is ratherlittle evidencein supportof a causaleffect of healthon labor outcomesexceptthat taller men

earnmoreandthosemenwho havedifficulty carryinga heavyload earnlower wages.

If the sourceof unobservedheterogeneityis a time-invariantrespondent-specificfactor, its

influencein the regressionsmay be removedby including a person-specificfixed effect. In essence,

the regressionsamountto examiningthe associationbetweenchangesin labor outcomes(participation,

hoursor wages)andchangesin healthstatus. Of course,all individual characteristicsthat do not

changethroughtime aresweptout of the model. This appliesto observedcharacteristics(suchas

heightandinheritedhealthstatus)aswell asto characteristicsthat arenot observed(suchasthe

propensityto reportoneselfasbeingin poor health). To the extentthat "reportingpropensities"can

be treatedaslinear andadditiveeffects,they aresweptout of thesemodels.

Fixed effectsestimatesarereportedin Table6a. The resultsarestrikingly different from those

basedon instrumentalvariableestimation. Low BMI, poor GHS,difficulty walking a kilometerand

carryinga heavyload areall associatedwith reducedlabor force participation. PoorGHS is

associatedwith lower hoursof work amongthoseworking. BMI is the only healthindicator that is

significantly relatedto wages.

The differencesbetweenthe instrumentalvariableandfixed effectsestimatesmay be because

the instrumentsare invalid (or weakor both) or becausethe assumptionsof the fixed effectsmodels

arewrong. We candirectly testoneof thoseassumptions.Recastingthe model in termsof changes

in labor outcomesandchangesin healthstatus,the modelassumesthat prior healthhasno direct

effect of changesin labor outcomes.This imposesassumptionsaboutthe persistenceof health

innovationsthat areeasily testedby including prior healthin a modelof the changein labor outcomes.

Resultsarepresentedat the foot of the bottompanelof Table6b. In the caseof labor force

participation,it is clearly rejected. The assumptionis not rejectedin the caseof hourly earnings.

Intuitively, the fixed effectsmodelassumesthat changesin BMI causechangesin wages. We

notedabove,however,that 1997BMI is relatedto 1993wages,suggestingthat causalitymight run in

the oppositedirection. This insight calls for combiningfixed effectswith instrumentalvariables

estimation. Natural instrumentsarechangesin relativefood prices. Resultsarepresentedat the

bottomof Table7 for wages. (We do not provideresultsfor participationsincethe assumptions

underlyingthe fixed effectsmodelwererejectedandbecausechangesin relativepricesarenot likely

to be goodinstruments.)Although the instrumentsappearto be valid (in the sensethat they arenot
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correlatedwith unobservablesin the wagefunction), they do not predictchangesin BMI very well.

(The F statisticis significantbut fairly small.) The estimatedeffect of BMI on wagesis very large

andsignificant. The magnitudeof the effect is, arguable,implausibly largeandsuggeststhat the

variation in pricesin thesedatais not sufficient to pin down the causaleffect of BMI on wages.

This summaryof resultsfrom IFLS providessomeinsightsinto the typesof difficulties that

areencounteredin observationalstudies. The examplehighlights the importanceof taking into

accountunobservedheterogeneityin modellingthe link betweenhealthandlabor outcomes-- andalso

highlights that thereare likely to be complexdynamicsunderlyingtheselinkages.

5. Conclusions

A substantialbody of literatureindicatesthat nutritional statusaffectslabor outcomes,

particularlyproductivity. While the exactmechanismsunderlyingtheserelationshipsarenot entirely

clear,this literatureis distinguishedby the co-existenceof carefully conductedexperimentalstudies

andobservationalstudiesthat havedocumentedsizeableeffectsof nutrition on productivity indicators.

The mostconvincingevidencein this domainhasdocumentedthereis a causalimpactof iron

deficientanemiaon work capacity,energyefficiency andproductivity. The tight link betweenresults

that haveemergedfrom manyof the animalandhumanexperimentalstudiesandexplanationsthat are

basedon the underlyingbiological mechanismsthat link iron absorptionwith cell functioninghas

provedto be a powerful force in supportof the conclusionthat iron deficiencyreduceswork capacity.

Yet importantgapsremain. The link betweeniron deficiencyandhigherhourly earningshasbeenless

well-established.It is plausiblethat as iron deficiencyis alleviatedresultingin an increasein an

individual’s work capacity,hourly earningswill increase,hoursof work will increaseandincomewill

rise. It is alsoplausible,however,that part of thesebenefitswill be takenin greaterleisureor

investmentin homeproductionactivitiessuchaschild rearingor communityactivity. The relative

importanceof thesepathwayshasnot beenexplored.

Much lessis known aboutthe link betweenothermicro-nutrientsandeconomicprosperity

althoughbiological evidencesuggestsan importantrole for severalvitaminsandmineralsaswell,

possibly,for macro-nutrients.Both experimentalandobservationalstudiesthat focuson these

mechanismsarelikely to be extremelyvaluable.
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A plausibleargumentcanbe -- andhasbeen-- madethat otherdimensionsof healthlikely

affect economicprosperity. Relativeto the links betweennutrition andlabor outcomes,theselinks

havenot beenaswell establishedin the scientific literature. In part, this is a reflectionof limited data

on non-nutrientphysicalhealthindicators,particularly in observationalstudies. In part, it is a

reflectionof the difficulties associatedwith usingself-reportedhealthstatus. Creativedesignof

experimentalstudiesthat might shednew light on the meaningof different healthindicatorsis likely

to havea considerablepay-off. For example,it might be of valueto assesswhetherGHS or psycho-

socialwell-beingrespondsto a healthintervention-- be it a changein the price of healthcare,quality

of careor nutrition supplementation-- andlink thoseresultsto otherbehaviors(suchasuseof health

care)or healthindicators(suchasiron deficiency).

Remarkablylittle is known aboutthe dynamicslinking innovationsin healthandinnovations

in economicprosperity. This is a seriousgapin our knowledgeandreflectsthe paucityof long term

longitudinalstudiesthat containdetailedinformationon healthaswell ason economicstatus. Very

few surveyshavesystematicallycollectedphysicalassessmentsof healthandso moststudiesare

forcedto rely on self-reportedhealthindicators.This substantiallycomplicatesthe analysisand

interpretationof the evidence. With the rapid changesin technologyof measuringmanyhealth

indicators,it would seemthat surveysmight profitably invest in adoptingsomeof thosetechnologies.

Thereis alsovery limited evidenceon how individualscushionthemselvesfrom bearingthe

full brunt of the burdenassociatedwith changesin health,be they anticipatedor unanticipated.In

developedcountries,healthinsuranceandsocialserviceslikely play an importantrole. In less

developedcountries,whereinsuranceis limited andsocialservicesarefew, the household,family and

possiblyeventhe employermay play a centralrole. Incorporatingtheseaspectsof behavior

substantiallycomplicatesanalysesof the links betweenhealthandeconomicprosperity. It will likely

alsosubstantiallyenrichour understandingof thoselinkages.

Better integratingstudiesbasedon experimentaldesignswith the approachesadoptedin

observationalstudieswill yield substantialreturns. On the onehand,observationalstudieswill benefit

from following the tradition of experimentalstudieswhich pay greaterattentionto measurementof

health. Expandingthe horizonof experimentalstudiesto look beyondthe immediateoutcomesof

interest,incorporatingsocio-economicoutcomesaswell asthe measurementandanalysisof behavioral

responsesto the treatmentandfollowing respondentsfor extendedperiodsof time is likely to be very

profitable.
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Figure3: Height andweight of adults
Differencesbetweenself-reportsandmeasurementsby age

(NHANES3)



Table1a: Changesin nutritional statusof Indonesians
Between1997and1998

Child height-for-age and weight-for-height z scores

Age Height- Weight-
for-age for-height

6 mths-2years 0.02 -0.09
(0.08) (0.08)

3-4 years 0.03 0.13
(0.06) (0.06)

5-9 years 0.02 0.05
(0.04) (0.03)

Adult BMI

Age Males Females

22-39years -0.14 -0.26
(0.05) (0.05)

40-68years -0.29 -0.42
(0.05) (0.06)

Source:IFLS2/2+; Changeis 1998measure-1997measure.(standarderrorsin parentheses).

Table1b: Changesin useof healthservicesby Indonesians
%changebetween1997and1998

Useof healthcareby childrenage< 15 -38%
Useof posyandu by children< 5 -60%
Childrenage< 3 receivedVitamin A -22%
Useof healthcareby adults -9%

Source:IFLS2/2+.Changeis 1998-1997expressedas% of 1997.
All changesaresignificant(p<0.001).



Table2: Differencebetweenreportedanthropometryandmeasuredanthropometry
United StatesNHANES 3

Reportedheight- Reportedweight- BMI(basedon reports)-
measuredheight measuredweight BMI(basedon measurements)

Male Female Male Female Male Female

Age 20-40years 0.002 -0.009 0.024 0.027 0.009 0.011
(spline) [0.17] [0.91] [2.1] [1.96] [1.97] [1.71]

Age 40-60 0.035 0.025 -0.011 0.01 -0.016 -0.005
[3.56] [2.39] [1.24] [0.75] [3.69] [0.8]

Age 60-80 0.113 0.152 0.003 0.032 -0.03 -0.033
[9.85] [12.08] [1.86] [3.2] [6.24] [5.56]

Year of education 0.050 -0.104 -0.053 -0.072 -0.035 0.013
[2.75] [4.12] [2.95] [3.32] [4.18] [0.94]

n(percapitaHH income) -0.085 -0.109 -0.057 -0.02 0.002 0.031
[1.28] [1.56] [0.73] [0.23] [0.06] [0.7]

(1) if self-report
asoverweight 0.12 0.047 -1.541 -1.43 -0.627 -0.645

[1.14] [0.39] [12.07] [10.43] [11.74] [9.35]
asunderweight 0.048 0.017 1.253 1.069 0.471 0.447

[0.24] [0.05] [6.19] [5.47] [5.77] [4.25]
Intercept 0.92 2.63 1.413 -0.737 0.246 -1.102

[1.38] [4.21] [1.95] [0.93] [0.82] [2.84]

F(all covariates) 44.51 59.13 40.58 41.13 50.21 27.43
[0.00] [0.00] [0.00] [0.00] [0.00] [0.00]

R2 0.096 0.149 0.064 0.058 0.085 0.037

Notes:Sampleis 3,870malesand3,682femalesage20 through90 interviewedandmeasuredin NHANES3 (1988-1994). t
statisticsin parenthesesbasedon Huber-typevariance-covarianceestimationbasedon influencefunction method.
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Table4: Labor marketoutcomesandhealthindicators
OLS estimatesfor Indonesianmales(IFLS)

Labor n n
force hours hourly

participation per month earnings

Nutrition
n Height -0.157 -0.001 1.658

[1.22] [0.00] [3.58]
n BMI (in 1997) -0.005 0.347 0.800

[0.09] [2.43] [4.60]
n BMI (in 1993) 0.065 -0.030 0.187

[1.38] [0.20] [1.02]
Generalhealthstatus

(1) good(in 1997) -0.026 0.018 0.047
[1.89] [0.36] [0.88]

(1) good(in 1993) 0.010 0.025 0.058
[1.01] [0.69] [1.33]

(1) poor (in 1997) -0.037 -0.162 0.072
[2.44] [3.37] [1.16]

(1) poor (in 1993) -0.022 -0.002 -0.007
[1.20] [0.03] [0.10]

Activities of daily living
(1) walk 1km-hard(in 1997) -0.055 -0.057 0.169

[2.88] [1.32] [2.53]
(1) walk 1km-hard(in 1993) 0.024 0.030 -0.050

[0.96] [0.49] [0.51]
(1) heavyload-hard(in 1997) -0.133 0.052 -0.090

[5.03] [0.93] [0.97]
(1) heavyload-hard(in 1993) -0.108 -0.068 -0.047

[3.14] [0.69] [0.32]

Hemoglobinspline<10g/dl -0.019 0.046 0.048
[0.83] [1.04] [0.63]

spline>10g/dl -0.002 -0.010 0.027
[0.86] [1.12] [2.47]

(1) HH iodizedsalt -0.020 -0.010 0.074
[1.80] [0.30] [1.70]

n Lung capacity 0.024 0.046 0.008
[1.37] [0.94] [0.11]

(1) Blood press(mild) -0.027 -0.041 -0.039
[1.76] [0.98] [0.69]

(1) Blood press(mod) -0.053 -0.067 0.142
[1.77] [0.85] [1.34]

Healthworkerevaluation(1-9) 0.009 -0.003 -0.008
[1.62] [0.15] [0.35]

R2 0.44 0.10 0.31
F(all covariates) 44.58 9.16 29.41

[0.00] [0.00] [0.00]
χ2(All health) 9.45 2.45 6.73

[0.00] [0.03] [0.00]
χ2(97 health) 9.79 2.58 4.9

[0.00] [0.03] [0.00]

Notes:SourceIFLS1 (93) andIFLS2 (97). Asymptotic t statisticsin parenthesesrobustto arbitraryheterosckedasticityandpermit correlations
within clusters.



Table5: Labor marketoutcomesandhealthindicators
Instrumentalvariablesestimatesfor Indonesianmales(IFLS)

Labor n n
force hours hourly

participation per month earnings

n Height -0.309 0.361 1.550
[0.79] [0.41] [2.08]

n BMI (in 1997) 0.379 1.823 3.810
[0.42] [0.74] [1.34]

n BMI (in 1993) -0.080 -5.394 -1.713
[0.07] [1.37] [0.40]

(1) GHS - good(in 1997) -0.324 2.046 -0.513
[1.00] [1.62] [0.34]

(1) GHS - poor (in 1997) 0.199 -1.017 -0.119
[0.66] [1.27] [0.15]

(1) Walk 1km-hard(in 1997) -0.502 0.133 0.702
[1.10] [0.11] [0.71]

(1) Heavyload-hard(in 1997) -0.750 0.877 -2.626
[1.48] [0.55] [1.61]

(1) GHS - good(in 1993) -0.176 0.627 -0.173
[0.79] [1.00] [0.25]

(1) GHS - poor (in 1993) 0.531 -2.252 1.55
[1.27] [1.38] [0.83]

(1) Walk 1km-hard(in 1993) -0.159 1.158 3.203
[0.25] [0.69] [1.68]

(1) Heavyload-hard(in 1993) 0.004 -0.575 -5.093
[0.01] [0.28] [2.18]

F(all covariates) 27.09 3.87 19.49
[0.00] [0.00] [0.00]



Table6a: Labor marketoutcomesandhealthindicators
Fixed effectsestimatesfor Indonesianmales(IFLS)

Labor n n
force hours hourly

participation per month earnings

n BMI 0.135 0.223 0.59
[3.89] [1.68] [3.48]

(1) GHS - good -0.002 0.054 0.011
[0.18] [1.56] [0.25]

(1) GHS - bad -0.031 -0.109 0.06
[2.66] [2.65] [1.1]

(1) Walk 1km-hard -0.056 -0.068 0.06
[4.18] [1.46] [0.97]

(1) Heavyload-hard -0.182 -0.032 -0.053
[10.72] [0.51] [0.6]

R2 0.38 0.06 0.09

Table6b. Fixed effectsandinstrumentalvariablesfixed effectsestimates
Indonesianmales(IFLS)

n(hourly LFP
earnings)

Fixed effects
n BMI 0.59 0.14

[3.5] [3.98]

F(all) 20.80 105.17
[0.00] [0.00]

F(Fixedeffect) 1.74 1.09
[0.00] [0.00]

Significance of level of health in 1993
F(levelsof health) 0.70 12.20

[0.62] [0.00]

Instrumentalvariablesfixed effects

n BMI 5.68 .
[2.0]

GMM Overid test
F(prices) 0.67 .

[0.88]


