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ome-to-worktrips nutritionalstatusto cancer. Inthe 24-hour recallmethod,an ::_:_)t:.'._ f
sportatlon, Federal ::::::::::::::::::::::::::::::::::: :!i:ii!i!ili_)ii
,rsonnel Transportation iiiiiiiii;!ilinterviewer asks a person in great detail about hts or her diet

:::::::::::::::::::::::::::::::overa 24-hourperiod. The interviewernotonlyasksaboutall
:hniquefor measuring ::!_'.:i!i_!i!iii;_;:
(Ideconcentrations _i_;_;_:the typesof foodsthatwereeaten,but alsoaboutthe quantities
:of CivilEngineering, :_:!:i:!:_:_:_::i:::i:
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......interviewerneedsto havea senseof dietarypatterns.

A secondtypeof dietaryinterviewis the fooddiaryor food _:ii:::iii__ .'I

:i:i_:!i_{. . i!i!i
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i!_iiiof.achfooditem,orexactweightsorvolumesthatare_asured _i!_.
:::::::::

::i_iiiby the subject. Obviouslythis type of interview requires the !iii:i I
willing cooperationof the subjectbecausehe or she has to do .i!i!_iiii!i!_i_ii_i

aIl the work. :'i::i!i::iii::i::i!i!:•

A third way of assessing diet by interview is a simplified :_i_:

method involvingfood frequencies. The interviewerasks the _ii_:_ii

A useful

subject how often he or she usuallyeats hot dogs, or carrots, !

or green beans, or skim milk, or whatever. The emphasis is on _iii!i!!!i!!!_i:_il:ask how

the frequencyof consumptionof distinctfood items. The basic :i_i!!i_i!i!iii_i::ii!_ilmeals ar

_::iiii::i::iiilof howa

assumptionof this technique is that the major source of varia- !ii_iiiiiii:iiiii:highly p_
tion in dietary intakewithin a population is the choice of _i_:_:_:_::_

foods, not the amount of each food consumed or the exact method ili::i::i::::::iiiili Fre(_I
of preparation. This assumptionis more valid for certain :i_::::_:_i_::_ii::_ii!':metric,I

'::_'_::::for heigh

nutrients than for others. If vitaminA or carotene or vitaminC ::!_i!!i!ii!!!i!!iii_!:i:iMany stud
is of interest,then the choice of foods and how often specific

foods are consumed is probably the most importantfactor in _)_::_i!::_::_i_:_:::upon
protein-c_

determiningnutrient intake. If, on the other hand, cholesterol _}i_::i::i::_i_::_.
indicator

or fat or polyunsaturatedfat is of interest,the quantity _!ii_i_:for helgh
_ilili of each food item consumed and the method of cooking play an .....................

:_ii_ ii::i:,i:,ii:_iii::menarche
important role; and simple food frequenciesprovide less reliable i_ii!i:_

:,_: _:ii_!!!:' zation of..... estimatesof nutrient intake.

Oer,,.r,cque. t,o,,.°.,,b.u,:,,,.eO,:o ..- 'g'"'°'°,a,:,,,oc,
quencies and to increase their reliabilityin assessing intake _i_::Cic

::::::::::::

::_i::i::i::.::i Final
=====================

of such nutrientsas cholesteroland fat. Examples of generic ::_ii_iiiiiiii:tional sta

questions about cooking are
_:_!!iii::ii_: materials

i:.i_ :_iiiiiii_:i_
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.:::::::;:::::::<_

orvolumesthataremeasured . .owdoyouusuallycookpooltry--doyoubroil
pe of interview requires the iiiiiiiiiiiiiii_illI it, fry it, or take the skin off? iiiii!iiiiii__

_:_:_:_:_:_:_::e To what extent do you trim the fat from beef :_:ii

becausehe or she has to do iiiiiiiiiiiiiiibefore you eat it?:'::::::::::::::

{_ii{iiiii!:i:/• How do you usually cook green vegetables--do
:::::::::::::::you eat them raw, steam them, or saute them _'_'_:_ii_

by interview is a simplified ii::iiiiiiili!ii:in butter?

iliiiiiiiii_i_
The interviewerasks the >

ii :: A usefulquestion for assessingoverall nutritionalstatus is to _iiiiiiii::i::i::i!

eats hot dogs, or carrots, '_ ii)_i,,_
iiiiiiiiiiiii:!:i:ask how many meals are usually eaten per day. Asking how often i

_atever. The emphasis is on ii::ili::i::i!i::il
i!_iiiiiiliiiiiimeals are eaten at a fast food establishmentgives an estimate

stinct food items. The basic iiiiiiiiiiii:iTi
_!_i:i::i!!ii:i:i of how an individualfeels about including food additives and

at the major source of varia- iii!i!ii!iii:i_highly processed foods in his or her diet.
pulatton is the choice of iiii:ii!iiii!ii!ii:!

iii!::iliiiiiii_:i::Frequentlyneglected methodsof assessing diet are anthropo- ::_i_:_il

consumed or the exact method :: metric, or physical, measurements. Height, weight, weight adjusted i)!:iiiiii}:!
s more vaIid for certain ::::::::::::::::::::::::::

_i_iiiili::iiiiii:;:_for height, and skinfold thicknesscan reveal nutritional status. ...........!i!i!i_!!!_!_!i:i :::::::::::

amin A or carotene or vitaminC _ _:_i_i:::i_

ii!i!iii!iii!i!i:: Many studiesof malnutritionin developingcountries have depended ::i_!ii_i_
foodsand oftenspecific i .....• upon height and weight adjusted for height as indicatorsof _:_._C;.._
most important factor in

on the other hand, cholesterol :i!iiiii!i!!_iiiii!iiiii:_::::::_:protein-caloriemalnutritionin young children. Height is an::::::::,::::::::'

:iiiiiiii_iiii!_::::::::::indicatorof long-termdietaryadequacy, whereas weight adjustedf interest, the quantity

i i for height is a masure of recent dietary adequacy. Age atmethod of cooking play an
_ii:_i_i_:_.menarche is a good inverse indicatorof the affluence or Westerni-

equencies provide Iass reliable _i:ii!ii:i:i:_/_!
::::::::::::::::::zation of the diet. In internationalcomparisons the younger the

i_!i!!ii_i_i:i,age at menarche, the higher the percent of total calories from
ized to complement food fre- iiiiiiiiiliiiii:

_i_iii:_i_!_ifat, and the higher the risk of breast cancer.
lability in assessing intake :_:_::::::::::::::

Finally, biochemistryis anotherway of assessing nutri-

nd fat Examples of generic _::_
• _i::_i_i_:::::tional status. For example, vitaminsA, C. and E and traceiiiiiiiiii_i_i;

iiiiii::illmaterials can be measured in the serum. A number of the B rite-
::::::::::::::::::::

i .......
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iiiiill mtns can be quantttated in the urine, and trace minerals can be frequencies areill;ill
iiiiiii detected tn toenatl clippings. Total mutagenic activity can be usual adult Ill

measured in feces wtth the Ames test. For certain foo

Unfortunately, biochemical techniques do not directly reveal on one day and

dietary patterns. For example, lowered serum vitamin A levels necessary to fo

i!ili;ilil) are associated with an increased risk of cancer; but paradoxically, estimate of lnt

the consumption of foods rich in vitamin A does not raise serum 24-hour recall
i: :_:[:_

levels of vitamin A dramatically In a population as well-fed as subject was lnt

that in the United States. It may be that consumption of carotene, this potential

one of the precursors of vitamin A, affects serum vitamin A ii!))iiiiiiiI she usually eat

!ii)iI levels and the risk of cancer. Or cholesterol or other fats may i oftenwhtle out

be tnvolved In the effective absorption of vitamin A that may ltke ptckled or

affect the rtsk of cancer. It ts possible that individuals with with risk of ce

]OWserum vitamin A are distlnct genetically, but not distinct !!i_) desirable becau

in terms of diet. Even though we know what biochemical measure to be noted in

ls associated with risk of cancer, we sttll do not understand If the que

i i): the mechanisms of the association. period of time

The advantages and disadvantages of the interview methods control study,

!i!iiiii!i for assessing dietary intake are important to consider. Obviously, diet on the d,
!ii!i_i_il

i)i!iiii)i a 24-hour recall and a food diary or food record, which include the ravages of

information on processing, cooking, and portion size, collect by the person

muchmore detail than a series of food frequencies. However, period. In a

the food diaries and records are limited in representativeness cohort study,

because dietary patterns are recorded for only a short interval that can refer

of time. disease.

If usual adult dietary patterns are to be estimated, food Another ac
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and trace minerals can be frequenciesare required and are phrased--Howoften duringyour

mutagenic activity can be iiiilill:usual adult life did you eat a tomato (or beef, or cold cereal

_m

))

)i)iiiii::i::i!For certain foods,llke frults and vegetablesthat may be eaten

lques do not directly reveal _._:..._:.on one day and not eaten again for several days or weeks, it Is

ed serum vitamin A levels :::::::::::::::::::::necessary to focus on a long period of time to get a stable

cancer; but paradoxlcally, _ii!i estimate of intake. However, for fruits and vegetables,the
of

min A does not raise serum :!ii!_!i!iiiii!_i_!24-hour recall has a seasonal bias, depending on whether the

:._............subject was interviewedin the summer or winter. To circumventpopulation as well-fed as ::_::::)_:i!i::ii:_i

that consumptionof carotene, _iiii_ii_i_!i_!_::this potential bias, the subject can be asked how often he or

she usually eats a particular food item while in season, and how

)lesterolor other fats may !i! often while out of season. For infrequentlyconsumed foods,
}nof vitaminA that may _::_i_i_:::like pickled or smoked foods, which some believeto be associated

Hble that individualswith _!::::i::::::!i!ilwith risk of certain cancers, again a food frequency format is

:ically,but not distinct desirable becausesuch foods will not be eaten frequentlyenough

Iwhat biochemicalmeasure ) : to be noted in Z4-hour recallsor even in 7-day food diaries.
iiiiiiiii:_

still do not understand _:_:_:_:_:_:If the questions about diet are to be directed back to a
!:_:i'._:i:i.
:%::%%::

period of time prior to disease, which is essential In a case-

of the interview methods iiliii control study, food frequenciesagaln offer an advantage. Thetent to consider. Obviously, diet on the day of a _-4-hourrecall might well be influencedby

nod record,which include i I the ravages of the disease itself,or by the treatment, or simply
ili!!ii!i_:

d portion size, collect iiiI by the person being restrictedto hospital food for an extended

frequencies. However, iiiiliiii!il_ period. Inn case-controlstudy, although not inn prospective i

_d in representativeness : cohort study, it is necessary to employ an interviewingtechnique

For only a short interval _ii:: that can refer back to usual adult dietarypatterns prior to

dlsense.

"e to be estimated, food !iiiiiiii!iill Another advantage of food frequencies is that if the ques-
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tionnaire Is to be oriented towards a particular hypothesis, dietary informat.
i:ii:i

ii!iiiionly those food items that are sources of the nutrlent(s)of dietary informat

iii:iii!interest need to be included. For example, if one is interested surreptitiously

::_.... in vitaminA, carotene,and lung cancer, a concise interview his or her dlet

iiiiiI!iiliii!iIiiiiiiil_ii!iiiiii!ili;iiii!i!iii_i_!_ican be designed to focus on liver, dairy products, fruits, and recall. However
_i::iii::ii_i"T"_::i)'_iii!_iThis sin_)lifiesthe interviewfor the interviewer,the subject, _::I::_!_::C:of the informati,

iilili :i;i;i::i::i!?
ii!iiiand the committeethat has to approvethe study design and the .....iiiiiiiiiii:iWhen frequel

interview format, i_iiiiii!iiillare known, we ge,

As mentioned before, extensive interviewertraining is ili!ifor each indivld

:_:_ necessary for 24-hour recallsand extensive subject cooperation ::_:_:_:_::_::_:ii:_of 40-80 food it

ii_i is necessary for food diariesor food records. Generally, within _!iii!_i:i:_:arise. If 95 pel
!if!i! _.x.x.:.:

iiii::::ithe EnvironmentalEpidemioloOLYBranch of the NationalCancer mate of risk, th

ii_i!ii!i!iInstitute, food frequenciesquestions are used for many of the is going to be a

reasons mentioned and are complementedwith appropriategeneric significance.

questions. But a more

_:_:_:_:_:_Dietary patterns can seem very amorphous and unpredictable, and cancer do no

Ultimately,the validity of dietary informationcannot be tested critical, with

because there Is no touchstone of truth that can be used as a between peanuts,:i

_ii_i_i_::does not seem thcomparison. What if a subjectwere asked to record very carefully i

i_.iiiiiil
ili_ii_illever participatedin one of these studies knows that automati- constituentsof

cally a person's dlet starts to change. For example, the salad positively or ne

bar is avoided If all ten items that go on the plate need to be analyze dietary:::::::::::

iiiiiildescribed. The can_y bar that serves as an afternoon snack nutrients.

ili just might be skipped if someoneelse will be evaluatingthe Food groups

i){_!ii!iiiiiiiii:
:i;ii_ii!i_iiiiiii_i!:

:'::_: :_:iii_ili_iiiili;iii!
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,articular hypothesis, dietary information recorded. Therefore, any self-recorded

of the nutrient(s)of dietary informationtends to be biased. It might be possible to _

ple, if one is interested surreptitiouslymonitor a subjectfor 24 hours and see whether i i

, a concise interview his or her diet actually resembledwhat was reported in a 24-hour _.

, products, fruits,and recal]. However,when dietary informationIs to be collected

of vitaminA and carotene, for a month or a year, there is no way of testing validity

terviewer,the subject, _i. of the information,

=.study design and the _!!ii!_i:.:When frequenciesof consumptionof a number of food items

are known, we generallydo not simply calculate relative risks

'viewertraining is for each individualfood item. A typical questionnaireconsists

ve subject cooperation of 40-80 food items. A problem of multiple comparisonswill ;_i::Ci:#_]i_._ ,

ords. Generally, within arise. If 95 percent confidence limitsare placed on each esti- :::_)_i_N_i

i:::_!i::::::__'..
the National Cancer mate of risk, then by chance alone, 1 out of every 20 food items ;i!_i_._!

used for many of the is going to be associatedwith risk at a level of statistical :::_:_:i;_i_.,!

L:i_:i:}:i:i$_" /

h appropriate generic significance, i_ .... i

_i!i_!_! But a more basic problem is that many interested in diet :_i_}_'_'i
_us and unpredictable, :::;.._;_and cancer do not believe the choice of individualfoods is that _.:_:._..-_ii

_tloncannot be tested i : critical, with a few exceptions, (e.g,,the proposed relationship :_i!i!iiii_':._!_!=li)!

between peanuts, aflatoxin, and liver cancer). In general, it _!i_ i_tcan be used as a _c_:

!_iiii_ii_does not seem that specific items, such as string beans or beef,

o record very carefully
Anyone who has cause cancer. Food groups or nutrients or other biochemical

_ows that automati..... _,;:_:_:_:_,:constituentsof a number of foods are what are likelyto be }

example, the salad _i_i!i_ii!: positively or negatively associated with risk. Therefore, we

he plate need to be _i!iii!i!ianalyze dietary informationin terms of basic food groupsand

afternoon snack L nutrients, iili_#:_i_!_ii!_ill

. evaluatingthe i)::)::i::ili!_Food groups includethe traditionalgroupingsused by dietl- :,:_::_'.IE_N_=_



i̧_ii :ii_i_::

ii_ili!
_ clans, like green vegetables, leafy green vegetables citrusi:::i:_ ' cholester,

_::i_::! fruits, meats, and dairy products. Also Included are more , another w,

:iiii! contemporary groupings, like nitrite-containing foods and highly _:I)ilil frequencl_

processed and refined foods. Food groups are Important because iiii tnfOrmatiO

iiiii::they form the basis for the way people design their diets. A food items

homemaker goes to the supermarketto shop for her or his family
i!ilili: il a food ite!

iiiii!i!iand wlll perhaps select a meat, a starch,and vegetable for ! nutrient c

every dinner, but the individual food items may vary from week i interest e

iiiii!ito week. Food groups provide more stable estimates of dietary _iii::i_!_ii.... There
•:.:.:.:..

i patterns than single food Items, Another advantage of using iiii!i!iii.: usand the
::::::::

_ food groups is that with them hypothesescan be systematically ii))iii)  iis to ask

i_iiiii_ generated in an exploratory study. There are a flnite number of based on

!iiiii food groups, and whether there is either a positive or negative iiii)!i!iii of usual

association betweencancer risk and any food group can be ........
!:_:_:!:_: more sophF_I!

__:_:ilievaluated, from elthi

between intake of a food group and rlsk of disease is adequate Health and

ili!::iii_for public health recommendations,even though the precise:__,_:_: col lect d(

etiology of the disease may still be unknown. For example, sentative

)i)iiii!ii if it were demonstratedthat high fruit and vegetable intake sizes and

consistentlyreducesthe risk of certaintypes of cancers, that
race, and

ili)i)i: would be sufficientfor a public health recommendation,even if
surveys c(

it were not knownwhether fruits and vegetables affected the of choice

ii!_iii risk of cancer via their contentof fiber,-carotene,vltamin C,
....... frequentl_

:_:.i:::i) or trace minerals.
:_:::_: calculati(
i:i!:_

::::::! Indicesof nutrient (i.e.,vitamins,minerals, fat,

!iilil ,he

.....
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1 vegetables, citrus cholesterol, polyunsaturated fat, fiber, etc.) intake provide

klso included are more another way of analyzing dietary exposures. To convert food _:,:m_[

.atning foods and highly i!i!i!!i:!:i:ifrequencies Into a nutrient index, several other pieces of /;are importantbecause
iiii!i!ii: information are needed: a usual portion size for each of the

,sign their diets. A :!:iiiiii_ii_.iil: food items; someinformation about the usual way of preparing :_::i!::::i_ii_

_ili::%%%::

...............a food item, if the method of preparation could alter thefor her or his family ,_:/:::_:_:_:_:!:

and vegetablefor nutrientcontent;and exactlyhowmuchof eachnutrientof

ms may varyfromweek }iiii}i!ill!i!i!i: i !libel
interestexists in a fixedquantityof eachfooditem. :::

iili i}
advantageof using .!::::::i!!i::!:iandthe usualmethodof preparationfor'anyone fooditem. One iii!iii::iii_i[i!_i[i

i!iiiiiiiii:/::;

canbe systematically _i)iiiiii!ii!iis to askan experienceddieticianor nutr|tionistfor estimates

!i;!ii.soo°t,e,r.,.on., t.,.
, positlve or negative iiii!ii!iiiil;:il _!._i_i_!_i:of usual portion sizes for different food items. Perhapsa _i!ii::ili::iii i::i
)od group can be iiii)i)i!iii_i:.ii_"_i_i_i_i_ilmore sophisticated way would be to develop descriptive statistics

:::;::::::::::

iiiiiiiiiiiii!i:fromeitherthe U.S. Department of Agriculture's(USDA)Food

meatlnga relationship _il ConsumptionSurveyor the NationalCenterfor HealthStatistics's

'diseaseis adequate _i_ HealthandNutritionExaminationStudy. Both of thesestudies
ii!))i)))iL

oughthe precise ))i)))i))il)collectdetaileddietaryinformationfroma reasonablyrepre-

wn. Forexample, sentativesampleof the populationand can provideusualportion ......:.................U'

_:iii_!__ ))-':t:':::::$i$

d vegetableintake iii sizesand cookingpatternsfor peopleof any particularage, i:!:{_{!!i!_i::

ypesof cancers,that race,and sex. Forexample,if cheeseis of interest,these "

:omendatlon,evenif ii;iiii_:i)ilsurveyscanbe assessedto findout how oftenthe cheese !_!@j))._.!,i:!)!_i_T)ilF .::::::::::::_¢_:.._,,
i::i::i::i::iiiii: _,:i:_i_i_iiii_U,/i

_bles affectedthe :i!iiiiiiii;of choiceis parmesan,or cheddar,or Swiss. Moreand more

carotene,vitaminC, _ii_ili;i_i_!!_!i!ii_:::;:_::::frequently,thesedatabaseswillbe usedfor thesetypesof

_:_:_:_:_:_:caIcuIations.

dnerals,fat,
::!ii!i!i)ii!ii! The nutrientcontentof a fixed quantityof eachfooditem,......,...
:))Eii!_!i!i::::
::%:::::,,::::::
_iEEEE!))_:6iiJ::

:)))))i)))i)))i)

:?!_ii!iEi::i!i_!: ::i:i:i:
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can be obtained from USDA Handbook No. 8. Some other tabulations )!i_))ii_i_ili::. and high con,,:::::::::::::
i.:_!_ii!i!ii!:i

)i)i))))))): of nutrient composition data are generally derived from Handbook _:i!!!_i_(i!iii_:_ii not suffi ct er
(::_::__i!ii_ii

No, 8, with supplementary data from industries and private groups, )_C!_: The populatl(::::::::::::::

The USDAis currently updating and revising its food consumption i the Recommen

data bank, and there will be values for many more nutrients than i:!iii:i_!_ so that 97.5:+:+:l:<

ililiiiiiiii
i!!i before. For example, there will be values for cholesterol, ..............._ respectto C]
......... ii!i)):)i:!iil

i)ii)iilpolyunsaturatedfat, vitaminB-6, folacin, fiber, and zinc, all :::::::!iiiiiiiiiii!:deficiencyI

iiiiii',iiiiii
of which are of current interest. >:.:.:.:.:.:.:..,........................ than those r,

_::_i_::_ It is often assumedthat in this compendiumof food composl _::i::)i::Ci_?
!iii!iii:i!)i " :_!i!!ii_i!i!::.optimal.
............tion data the values are absolutelytrue. However, some of the General

:::::::::::::::

laboratorywork that producedthese valueswas done several iii)iiiiii};!!ii:quartlles, t

decades ago, and some was done more recently. Different types :::::::::::::::::::::::whether food

i:i::;:::i)iof assays have been used for calculatingthe nutrient content of illiliiii)iii:i:_::::_:::::::::tertlles is t

i)i:i!ii!!!_different food items. For example, sometimes carotenoidswere iii!)i_)))ii!i_i!:!ili:strongest ass

_i_,_)_)_._!:_ separated by chromatography,Indlviduallymeasured chemlcally, extremes of_.).)..>.)_,.'_)!E._@.:_ii.........

:_6_,_:.'!C.._:I:!,::_:_and the quantitiestotaled. Sometimes the total biologic activity liiii!_!i!!_ii_iirisk between

_,....._...., ..1...l1.1,1. •......_:_;.!I_!ii!i!l_iiil)iiii)iii::)of all the carotenoidspresent was measured, The chemical and !)!!_:))!!i_:i:i!As alrea

biologic assays give somewhat different results. I am not imply- ))))))))))))::i:absolute vail:

• ing that food consumptiondata are the weakest link in assessing i simple ways o
diet, but they are often incorrectly assumed to be absolutely ..................described her

ili!iiiiii!ili
)i::iiiill trustworthy, ii!)))i)!;iiii:studies that

_:: Once food frequencieshave been combined into measures of !!iii)i!)ili_iipriate for la

_::::::::::::One wayi::il)i food group consumptionand nutrlent indices,the relative risks ::::::::::::::::::::
_::.::::::::::::.

:)_lii) for different levels of intake can be evaluated. Most nutritional _.)))_)i))i::_!_::::
:_:!:_',_::::::::::::::::::::::::compare the

)!)!i_:!i epidemlologtsts argue that the population should be split into !l)!iliiii!ii!ii!_i!!i::The premise

i_iii_ just a few groups and that the risk associated with low. middle, in two separ
if:ill

ii:ii:::ii_ ii
i!!ii :i i

::_i_!_i!i_!_:::
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8. Someothertabulations :_ and highconsumptionshouldbe estimated.Dietaryinformationis

,flyderivedfromHandbook i!':iiiiiiiiiillnot sufficientlypreciseto stratifythe populationmuchfurther.

fustrlesand privategroups. The populatlonshouldnot necessarilybe groupedon the basisof

sing Its food consumption .!_)i)iii)?)i)!:the RecommendedDietary Allowances. Each RDA is set high enough

many more nutrients than i_i_i_i_i_i_i:_so that 97.5 percent of the population'sneeds will be met wlthiiiii
uesfor cholesterol, iiiii[iiii!iii:irespectto clinicaldeficiency.It is not clearthatclinical

in,fiber,and zinc,a11 i!iiiii!!iiii!ildeficiencyis relatedto cancerrisk. Intakesof nutrientshigher

i::! than those required for correcting clinical deficiency might be

,mpendiumof food composi- iiiiiiiill!: optimal.
::::::::::::

. However, some of the _!: Generally, we divide the population into tertiles or

es was done several _ii quarttles, One advantage of dividing all the dietary exposures--::::::::::::::

ntly. Differenttypes _!ii whetherfooditems,foodgroups,or mlcronutrlentIndices--into

the nutrient content of _iiiiiiii_iitertiles is that it is then easy to ask which exposure has the

:linescarotenoldswere iiiiiii!i!i!i!istrongestassociationwithrisk. The relativeriskbetween

extremes of one exposure cannot be compared with the relative,measured chemically,
t:::::::t::::.t

e totalbiologicactivity _)i))!i))i!:_rlskbetweenbroadergroupingsof anotherexposure,

ed. The chemicaland :_)ii))iiii:As alreadydiscussed,thereis no perfectway to testthe

_sults.I am not imply- _:_: absolutevalidityof dletaryassessment.However,thereare some
%::::::::::::

)kestlinkin assessing _ii!:: simplewaysof ascertainingrelativevalidity,two ofwhichwillbe

_d to be absolutely : described here (I). One frustrationIs that there are not many

_ studies that have validatedthe dietary assessmentmethods appro-

ned into measuresof i_ili_priatefor large-scale field studies.
_: Oneway to assess the validity of dietary information is tos, the relative risks :_!_i_!:i:

_ated. Most nutritional !_iiiiiil comparethe answers given by a subject and his or her spouse.

)houldbe split into )iiii!)!i)The premise is that if both the subjectand spouse, independently _::_:_:

mtedwith low, middle, _! in two separate interviewswithout having been forewarned that
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: both will be interviewed, give the same frequency of consumption :been accept(

:if!if: for a particular food item, then the commonanswer must be Y, il
:i:i::il

i!iiii!approximatelycorrect, in order

This type of analysis was presented by Marshall et al. (2). :lying assoc

:. (The major table from the paper is presented here as Table 1.) as repli¢

The authors used 70 food frequencyquestions to interview weak a_

iiiii!:i 158 pairs of subjects and spouses in upstate New York, They i::i::!::!i!::_i_i_:i:.ii::::notknown h(
ili:i;: ..................::::::::::::::::::::::

ilii: measured to what extent there was relative,but not necessarily iiiii!_ii!i!iii!!i::iand cancer

_::_:::::exact, concordanceof answers. Specifically,they divided Anothe
......

it:i;!!the range of answers into 5-7 times a week, i-4 times a week, iiiiiiiililiiiiiii:adequate is

ii_ii I-3 times a month, and less than once a month and asked to what :iiiil))ili_iii_ilil;lar study ac

..... extent the spouse and subject gave answers that fell in the same !iiii_!iii!iiiiiiiiiiilcausallty.i i)i::

' !ii:'ii!ic""°"" "'
For each food item, 60 to 80 percentof the respondent i!_!!!i))ii!!i_iiiii;iii:'Independence

i)!ii): pairs agreed exactly on the category. More than go percent of ))i)i)i)))))il)ii)plauslbillty

!i!:ii!ithe pairs agreedwithin one category of each other. Radical )ii)i)i!i!i!Resultsthat,.......

)iiiii!idisagreementswere extremely rare. Less than Z percent of the !i!i!)iiiiiiii!il: Several

::))) individualshad. for any one food item. the maxlmum category ....jl)i)i))))#)i)):case.control)!)i_:

)::)::))ipicked by the subjectand the minimum category picked by the :i)J))))))))))))!:_ii))findlngsby
:i:il!:

fill!;i spouse, or vice versa. The authors concludedthat food frem i;il)!_iiii)!ii)i!iii:i;D.C.,becaus,

it:i:_::_ quencles were replicableenough to assess the relationshipof !i!_i!ii!iiiiii!ii!i::highestesopl

:!:i:; The authors make the intriguingpoint that when smoking and !:{iiii_iiii!i)ilduring 1975-

::l: alcohol use were assessed in the same way, the reproducibility _:_:;:_:_:_:_::i!.i!.iliiiiii.:were lntervli
:::::::::::::

between subjectand spouse was comparable. For at least the past ii#ii!i!i!i:of 31 food il

_,i decade, smoking and alcohol informationobtained by interview has _!)))ii_iiiiii_wereformed.

iiiiiiiiiiii/
::::::::::
,.......
_4.>t..:

,,....,.
::%:::,:
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_quency of consumption been accepted as sufficiently valid for epldemlologic studies.

, answer must be Actually, it is not known just how accurate data really need to

be in order to identify underlying associations. If the under-

, Marshall et al. (2). ringassociationwlth cancer is strong, then the data need not

)dhere as Table i.) be as repllcableto demonstratethe association, If it is a
iiiilil)ii!i!ilili_:_i!

Isto interview i!iiii)ililiiiiiiillvery weak association,more reproducibledata are needed, It is
_ii!iiiiiiiiiiii_!!_

:eNew York. They iiiiii!iiiiii!iiiiiiil.notknown how strong the underlyingassociationsbetween diet

.but not necessarily !iiiiiiiii!i!ili_:iand cancer really are.

ly,they divided !iii!iiiiiiiii!;!!:_ Another way of decidingwhether nutritionalassessment is

. i-4 times a week, iiii!i)iiiii!i!i_:_iadequate is to judge the nutrition-relatedresultsof a particu-

,thand asked to what ijiiiiiiiiiiiiiiiii!ilar study according to the standard epidemiologiccriteria for
:::;::::::::::::

that fell in the same i)))i)i)i)i))il)iillcausality. The criteria include strength of association,dose-

_response relationship,specificity,internal consistency,

)f the respondent )endenceof other associations,no evidence of bias, biologic

than 90 percent of iplausibility,and consistencywith other epldemlologicstudies.

:h other. Radical (esultsthat meet these criteriawould be quite co_elllng.

tan 2 percent of the Several of my colleaguesand I (3) recently completed a

maximum category case-control study of esophageal cancer,and we evaluated our

)ory picked by the findings by these criteria. Our study was based in Washington,

led that food fre- i D.C., because it is the United States metropolitanarea with the

;he relationshipof _:_:_:_:_highest esophagealcancer mortality rate for nonwhite males.

)))i))i)))i))))i)iThe next of kin of 120 black males who died of esophageal cancer
!)E)F)))F)_)I):j:

that when smoking and _:_:_:_:_:_:during 1975-1977and of 250 black males who died of other causes

)))))))))i))il

For at least the past i of 31 food items were obtained. Food groups and nutrient indices

:ainedby interview has ....................were formed. All the dietary measures were divided into high,
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i_iiiiiiiii_i_i
iiiiiii!ii!i_i_,:_

iiiiiiiili_!_i'_',,,.,...,....
:,:.:,:::.:.:
::::::::::::::
:::::::::::.
,:.:+:,::

__ ...... il _
:i_ii_iiiiiiii::

_i!i!.i.ii::.,....,.,...

:,:.:.:.:_

:i_i_iii:i
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:::::::::
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iiiiii!i!:
::::::::
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:::::::::
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middle, and low levels of consumption. Relative risk was calcu- i_lii!i!!:ii,

lated in terms of food items, then food groups, then nutrient _liii

indices. The resultsfor the food groups and the nutrients are i_ilili:_i:_i::!i_)i_)

shown in Table 2. :-_:_:_:_:?:'

::::i::)ii::i......... Dairy products and eggs, fruits and vegetables,and fresh _i)iii!i)ii::_i;._'_if';_::_)_::_::_:_
:::::::::

:_iii_i_iI or frozen meat and fish were each inversely associatedwith risk :_:i_!_ii:i:!:ii'

of esophagealcancer. In each case, the relative risk was about Nutrit

:i)iii_!i)i2 when low consumerswere compared to high consumers. Each of.:<.:..: i_::::iiii[_dGr()ups
: i:_:!:_: i_:_i:_:

i_:i:!!i;::i::!::iithese associationsshowed a dose-response relationship. For )l)))_t,fish, ,
:_il!_atand fisl

example, with fruits and vegetablesrelative risk went from )!i_ryproduct
)j))}_ultsand ve

1.0 to 2.1 to 2.4. The associationswere specific. Even though

these three particular food groupswere inversely associated

with risk, such food groups as carbohydratesand what we called
i:E:_:E:

::i!iiii:ii cheap meat and fish, which includedprocessed sandwich meats and

)i)))))))))luncheon meats, were not associatedwith risk at all. Furthermore,iiii!)_iiF
.:.:.:.

internal consistencywas noted within the data. Food items

within a specific food group tended to bear the same association
):i_iii?i

to risk.

When indirectmeasures of diet, such as relative weight

;:_:_:_ (weight/height2) and meals per day, were formed,the patterns
:Eii_!_i

i!))):i found paralleledthose already noted. The fewer the nutri-

::)_:_:tionally vital food groups that were eaten, the higher the risk.
iiii!i)ii:_
_:_:_:_: The less the relativeweight, the higher the risk; and the fewer

stlcal
::_iiiiii!imeals eaten per day, the higher the risk. As shown in Table 3,
i:_:!:_.:

al
iiiiiiii: an overallmeasure of nutritionalstatus was formed by combining :_:,_..._._:

i_{iii!iliiii_i!
. the three nutritionallyvital food groups. When the people that ::;_.)_iiiiiiiiiii

•:_.:

i :_?i:
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tion. Relative risk was calcu- _:_............
::::::::

food groups, then nutrient iiiiiii !ii........_!!iiiiil
_iiii::ii_ TABLE Z _i_!i!i_i

groups and the nutrients are iiiiiii!ii RR of EsophagealCancer by Consumption :i_:ili_i_

!!jliiiii of Food Groups and Micronutrients :':_:_:

its and vegetables,and fresh iiiJi!i!iL RR Adjusted _"_!;ii!i:
• ...... :::i:_:)

!_;i_i_i_:: RR by for Ethanol by ...........
Inversely associated wlth risk _:_:_'_ _

Consumption Level a Consumption Level a i!iii!
:!'i!ii!_i:

E;!ii_ii:

tO high consumers. Each of :!iiiiiiiiFoodGroups iiiii!_%_:

"esponserelationship. For ::i!iii!i:_iMeat,fish, eggs, and cheese 1.0 1.7 I.I 1.0 1.7 1.3 ._::_i_ii
_!i::!iiC:::Meatand fish 1.0 1.3 o.g 1.0 1.3 1.2 ._:_i_

relative risk went from
li:iiCiiiiiDalryproducts and eggs 1.0 1.6 2.or 1.0 1.7 1,9t :ii!ili:

::iFruitsand vegetables 1.0 2.1 2.4§ 1.0 1.7 2.01 '_::_:_:_)ns were specific. Even though {:;:.iiiiii:Vegetables 1.0 1.7 1.8t 1.0 1.5 1.6" :i!i!iiii:
........ 1.0 1.2 1.5* 1.0 1.0 1.3 ;:_!!;;_j_:iiiiii:iGteen vegetables ....._;_

; were inversely associated _i;ilil;i::;Yellowvegetables 1.0 1.0 1.2 1.0 Io0 1.7 iiliii

-bohydratesand what we called ,iiiiiiiiil;Carbohydrates 1.0 1.I 1.2 1.0 1.1 1.2 :i_iiii::ili:.:.:.:.
i::iii:.Bread 1.0 1.I 1.2 1.0 I.I 1.i ......._::

.'dprocessed sandwich meats and ............... i_ii_i_i_::::_i:i$_::

_;i!i;i;;;Freshor frozen meat i;iiiiiiii
._dwith risk at all Furthermore _............• , i:i!ili_iand flsh 1.0 1.5 2.1t 1.0 1,6 2.2t _iiii_

...._i__....
ii!i!iiiii::Precookedor processedmeat ;i;_<;_ii_I

:hinthe data. Food items !iiiiiiii!and fish 1.0 0.9 0.8 1.0 0.9 O,g :::;:::

............ ::_!_i!:ii_
•_dto bear the same association ili)iiiiii;Nitrite-contalnlngfoods 1.0 1.1 0.8 1.0 1,1 1.0 :!:_:::i_i_!:ili_

iiiiiiiiiiii" :-..__i_!:!_
:i!iiiiMIcronutrIents _:i_i:!:!ii.i_!_

;t, such as relative weight /i::iii:.iVltamlnA 1.0 1.4 1,5 1.0 1.5 1.5 :_i_::.....,. :::i_$:::

,,were formed, the patterns !ii:::.iii!i!:Carotene 1.0 1.4 1.6" 1.0 1.3 1,3 _:!:_);iii;::!::::'i..............VItamln C I.0 I.3 Z,I§ i.0 1.2 1,8t ....i:!:,:!:
:iiiii_Thlamln 1.0 1.2 I.I 1.0 l.Z l.Z ............

;ed. The fewer the nutrl- :iiiiiCRiboflavin 1.0 I.i 1.6" 1.0 1.0 1.7t _ili_i_i!)i

,reeaten,thehighertherisk. ;)iiii):+>

!i;iiiii:iReprinted
jli
:::iSE:

higherthe risk; and the fewer ........... from Ref. 3 iiii:_ili_
l::)_!ii!ila .........:_iii:Statisticalsignificanceof trend: *--P<O.IO; t--P<O.05; §--P<O.OI. ::_risk.le As shown in Table 3, ..........- i _ :_:!:_:

:!_iiiii::i

_,'..:i:i:i:_;b......Includesall food groups and mlcronutrientsanalyzed, i:i!Oi)))

status was formed by combining )ili)i))

'groups. When the people that !iilili;)i) /iJi))ii_(

!;_$_:i'i i)

:::i!!iiiii)
t!::::iiiii: ::!iiiiiili
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i:ii

:i!:iwere
_ with
!:::

iii) went
. eTABLE 3 :::

RR of Esophageal Cancer by an Overall Measure _!

of Food ConsumptionPatterns ii
i expos

Food RRb RR, !! ' statu,,
Consumption Number Number of (95% confidence Adjusted

Patterna of Cases Controls interval) for Ethanolb, c i

:i)iii:: HHH 2 20 I,0 1.0 ii:i:

....... ofIll
HHM 24 65 3.7 ( 0 " 8-- _ 7 " O ) 3"8 .........

H..
HHL :_:;)Lit: be
MMM 32 68 4,7 ( 1.0-21.4 ) 4.5 i!::....
HML _ii}!i}:: vlew

MML 36 4B 7.8 ( 1,7-35.7 ) 6.7 ))i})!i::}!: bl ased
MLL _:::::::

_f:::i:::.:.::i):_ report
LLL 11 8 13.8 (2.5-76.4) 15.0 )i_i_{_!i;ii:i?:

:::::::t::::::.:
:::::::::::::::
:_:_:_:_:_:items

Reprlnted from Ref, 3 :::::::::::::::::::::::::::_:i:;:i:_:_::::and

a Concurrent level of consumptionof fresh or frozen meat and fish, }!iiii!i}ii::i
:!:: fruits and vegetables, and dairy products and eggs, each rated as i!ii:.iiiii::i::::

high (H), moderate (M), or low (k). For example, NML indicates !i::iiiii!i_!_i:
high consumptionof one of the three food groups, moderate consump- i::ii!!iiii)_::;i
tlon of a 2d, and I_ consumptionof a 3d. ;iiiiiiiii!i is blo

3i:i:E:!:!_:

bAll risk relative to those consuminghigh quantities of all !i)ill_:,r_::_ three food groups (HHH).

_:_::: c The categoriesof ethanol consumptionwere O-5.g and 6.0-80.0 fluid :
_ : ounces of hard liquor equivalents/day.

i) integrl':3::

iii::: I Th,
i:;))::!!!i _!i!_)iiiis::epi demi_

::::v
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if:ill
ii::_:::_ were low In consumptionof all three food groups were compared
!i:ii:_

!:;:::,:..,..::with those that were hlgh in consumption of all three, the risk Wi_ i
_':; went progressively from 1,0 to 15, which Is, for nutritional

i:' eptdemtologlc studies, an unusual and impressive gradient.
3 i:
y an Overall Measure The dietaryassociatlonsfoundwere independentof otherIon Patterns _

_: exposures, specificallyalcohol, smoking, and socioeconomic

RRb RR. i : :i:i:!:L::_._i

(95% confidence AdJusted status, The independence of diet and socioeconomic status is
interval) for Ethanolb.c i;:: important becauseit indicatesthat as yet unidentifiedaspects

|1..o 1.o ,,: ::,i::i_iiii_il
i:i of lifestylewere not generatingthe dietaryassociationsnoted. :i_::!_i_

3,7 (0.8-17.0) 3.B

);: Wewere concernedabout bias. The cases would probably i:!!!il_/_i

_::!

be eating less of a number of food items at the time of inter-

4,7 (1.0-21.4) 4.5
::):::i' view because of the effects of esophagealcancer, and what they J: rememberedabout their usual adult dlet might be affected. But ...................:,

7,8 (1.7-35.7) 6,7 ::::::: ::iii!ii_)..{_!)............biased recall seemed not to be the case. Even though the cases

).8 (2.5-76.4) 15.0 !:iii_i:_i:i:;reported that they ate less than the controls o, 8of the food ;)i_i_i

.............:: items, they reportedthat they ate more of ii of the food items _?r_;N_;;:e::i:_.,:;..ii_)_(

iiiiiiii!_iliand equal amounts of the 12 other food items, i_::;_:i_ii_i_ !
!i!i!_i_!i_: .._i:_:

•esh or frozen meat and fish, :;:;_:;:_:_ ::_::_:_i]iiiii_::_:;:C: The interpretationpresented for this study, that a general
luctsand eggs, each rated as _iii):i::)::i::: _:iiii!iiii!i:_iii
For example, HML indicates :ili:iiii_i:::micronutrientdeficiency increasesthe risk of esophagealcancer, _i

::::::::: :i_i:_t_ !_

food groups,moderate consump- iiiii::.:j:.:
_':'t_'_'• il

a 3d. )ili)i)is biologicallyplausible. I wlll not discuss the research that

high quantities °f all _ cOrrObOrates this hypOthesis" but there are many biOchemical and i:i_ I

were 0-5.9 and 6.O-BO.O fluid animal studiesthat indicatethat riboflavin,niacin, thiamin,

• .......vitaminC, vitaminA or carotene might be necessary for epithelial ii:iiiii_,.,<_ii
ii_ii!!;

_!ili.i_i integrity,and might reduce the risk of carcinogenesis.

The resultsof this study are consistentwlth those of other

iili epidemiologicstudies. In general, high rates of esophageal

i
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agriculture, specifically parts of Iran, South Africa, China, and ii_iil
:_i)_;:_)_)_iDavid J. Wa_sti

the USSR. In addition, other case-control studies have reported to point out t_
i!_ii!_iiiii_.:and some of th(
....:::::....... For example, o

results similar to ours. Thus the criteria that an epldemtologist !iiiil)iiiii Dr. Jack Smtth

i analyses of dagenerally demandsfor causality were met In this one particular HANESdata--he
::::::):::::/::i::::of fruits and

study of dietary exposures and cancer risk. _i!_::_::_::i....

:i:_:_:i:!: i!!iiiiiii! The second pot
iiiiiiii:! Nutritional eptdemtology ts an embryonic discipline. It ts i:i_i_::_i_i_::::thtngs dtffere_

ili cause of ltver!i)i)iiiii_ Just emerging. The people entering it display a certain amount of the studies

of audacity. No one really knows how extensively nutritional !ii!ii_i!ii!::rather skimpy.

_!::i))::iii:Finally, I am,
assessment can be refined In order to identify risk factors for i:i:ii:i::!:i::cancer to tntal

z:_L chronic diseases, but it ts clear that nutritional assessment has ]iiiiiilili!i with lifestyle
:i))ili::iiiilthings 11ke tha
_iiiiiiiiii:: related to our:

not yet been pushed to its 1traits. I personally feel that when _:: need a little

experts, such as the National Academy of Sciences, claim that

)ii DrZie.ler:,
30 percent of the cancers in men and 40 percent to 60 percent of _:!i::i::ii:}season on fruit

out that season
the cancers In womenare related, at least in part, to nutrition, interview is st

it Is crucial to see how far nutritional assessment can be pushed i tn and out offrequently in 1:]

in evaluating risk factors for cancer, the HANESdata :i
i::i)!::i:::ilwith other paraS!
ii!iiiill::

i peanuts issue.
REFERENCES _ii::ii!_i_i_etiology, in th

tamt nated peanu_
1. Block, G. 1982. A review of validations of dietary assess- i_iliiiii::i::i:!to phrase it qu

merit methods. Am, J, Eptdemtol. 115:492-505, hypotheses abou'
@:iiii!i: that particular:

:_)):i_: 2. Marshall, J., R. Prtore, B. Haughey, T. Rzepka, and _)_::_)_:that was not wh
S. Graham, 1980. Spouse-subJect interviews and the rell- _::::_::_:_:::
abtltty of diet. Am. J, Eptdemiol. 112:675-83. Ftna]ly, you as

deficiency, We
3. Ztegler, R.G., L.E. Morris, g.J. Blot, L.M. Pottenn, might be the un(

R.H. Hoover, and J.F. Fraumenl, Jr. 1981. Esophageal generating our
cancer amongblack men in Washington, D.C, II. Role of evaluated tobao
nutrition, J. Nat. Cancer Inst. 67:1199-1206. to be independe

paper we wrote
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ets and impoverished DISCUSSION _l

_outhAfrica, China, and David J. Wagstaff, Food and Drug Administration: I would llke
to point out that Some of the interpretationsof food intake data i) studies have reported and some of the food-diseaserelationshipsare open to question, i_!_i)_!),i

For example, on the seasonal effect of fruitsand vegetables, _ii!ii!ii_!_ii!_li_Ziia that an epidemlologist Dr. Jack Smith, Universityof Nebraska, has said that in his i_!

_! analyses of data--Ithink he was particularlyworking with the

n this one particular HANES data--he found no significanteffect of season on intake
of fruits and vegetables. I think that surprising.

The second point is that there are others who view some of these
nlc dlscipline. It is things differently--youmentioned aflatoxinand peanuts as a

cause of liver cancer. I would like to point out that for some

)lay a certain amount i_i!iiof the studies on which this conclusionis based, the data are

isivelynutritlonal _i__ilii rather skimpy.

ify risk factors for _y_: cancer to intake of nutrientsand whether it might be confounded

Itional assessmenthas things like that, but that is a tough one. What we eat is really
relatedto our llfestylevery much, and I, for one, think we

nally feel that when need a littlemore work on that.

fences,clalm that _i!iiiiii:Dr. Zlegler: The first question was about the influence of iiill

:entto 60 percent of i!!_ii_i:'season on fruit and vegetable intake. First of all, if it turns

out that season does not alter fruit and vegetableintake, the
n part, to nutrition, interview is simplified. We will ask about consumptionboth

in and out of season;but if people eat apples or oranges as
essment can be pushed frequentlyin the summer as in the winter, we will simply get

_i similar frequencies. Dr. Linda Pickle and I are also analyzingthe HANES data and are evaluatingthe impactof season,along
_iiiii_i:iy::_with other parameters,on dietary patterns.

_i_i_!i_I think the second point you brought up was the aflatoxln and
peanuts issue. I tried to concentrateon methodology,not
etiology, in this talk. If I said that aflatoxin and con-
taminated peanutswere a cause of liver cancer, I did not mean

Is of dietary assess- _ii_ii_to phrase it quite that positlvely. I was trying to give some
!-505. _iii: hypotheses about diet and cancer as i11ustrations. The data on

_i! that particularissue could be discussedat great length, andRzepka,and ...........: that was not what I intended to do in this talk.
'lewsand the re11- ili!iiiii_!
':675-83. i!!ii!i!ii: Finally, you asked about esophageal cancer and mtcronutrtent

•". Pottern, (iiiiiiildeficiency. We did try to see whether some lifestyle pattern
I. Esophageal )_ii!i!_might be the underlyingcause of esophagealcancer that wasgeneratingour apparent associationswith diet. We specifically
). II. Role of _ evaluated tobaccoand alcoholand found the dietary associations
-1206. _:_:::::_"to be independentof these other risk factors. If you read the

paper we wrote on the subject, I think you will see that we
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_il)il)i:

analyzed this particularissue in depth I don't bellevethat ))::)):_)::
some unidentifiedaspect of lifestylegeneratedthe dietary i_)_i_)_)_

:!:E:_:!:i_
associationswe reported. :...........

::::::.::::.......

Samuel Shapiro, Boston UniversitySchool of Medicine: I would i T
just like to cofnment"thatI think that the trends that are now )i)iii:ii: FOO
developing in nutritionalepidemiologyare very encouraging il)iiiili)_,
ones, and what Dr. Ztegler has presented today is entirely tn )Jiiiii/i_:
line with those trends, For a long tlme, studies in nutritional i)i_i_i:i:i:::
epldemlolo_ have been inhibited by the vle, that the topic i))C)_J::
cannot be studied unless you can place the nutrltlonlst with the :::::::::::)i_::i_:)_
household and the nutritionist snoops around wtth a book and i_:iiiiiiiil:

ii!!iii!ilirecords every single item of diet that is consumed over a period i_)_i:i!;!;
)))_)_)_)_of a week, or even longer. _:_,_F:

:)):))})()))!!())}This approach of using frequencies,I think is highly promising. )i})il)))}}:i_
and I would agree that confoundingfrom lifestylein any rigor- T_ili!)ij!.Estimation
ously conducted epldemlologlcstudy, has to be fairly rigorous ,::_:::::_.):):_:):_::;:

i)ii::_)ibefore it is going to eliminatethe relative risk of 13.8 shown I_::)i)_iiii:exposure to fooo
)!)))) In one of these tables. Even if one takes the lower boundary in ........•......
_!_ that table, which is 2.5, it seems to me that you would have to )!i)ii!ii)illpopulations,foo.:.:.:+:..

think of some great difference in lifestyles, other than alcohol ..............
and cigarettes,to explainthat away• iii!ii_,_iii:_icharacteristicsii_i_i!i:i:i:

_!.iii_i )i)))il; the Census. NatThe developments that are occurring right now in relation to .........

vitamin A and its precursors,vitaminC, and micronutrientsin ilrelation to cancer risk, I think are among the most exciting :.:.:,:.:.:Department of A.:,:.:.>>:

that have taken place In the last decade,and they hold great )iii)iii)iidietary intake s,promise. :.::.:.:.
:}:iC:_:i'

))))iii!_:statisticsfrom
i :':intake data are
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