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This report was prepared as an account of work 
sponsored by the United States Government. Neither 
the United States nor the United States Atomic Energy 
Commission, nor any of their employees, nor any of 
their contractors, subcontractors, or their employees, 
makes any warranty, express or implied, or assumes any 
legal liability or responsibility for the accuracy, com- 
pleteness or usefulness of any information, apparatus, 
product or process disclosed, or represents that its use 
would not infringe privately owned rights. 
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DIETARY LEVELS FOR TRI-CITY ELEMENTARY SCHOOL CHILDREN 

J. K.. So lda t  and J. F. Honstead 

(. As .pa r t  of t h e  s tudy  of Mechanisms of.Environmenta1 Exposure f o r  t h e  

Divis ion of Product ion of t h e  Atomic Energy.Commissi?n, a  program i s  underway 
Y '  

[ 1 I t o  i n v e s t i g a t e  d i e t a r y  pathways a f f e c t i n g  school-age c h i l d r e n :  . The program 

i s  conducted i n  cooperat ion wi th . schoo1  systems i n  t h e  Tri-City Area; P r i - ,  

mar i ly  "elementary school" c h i l d r e n  a r e  approached w i t h  t h i . s . s t u d y ,  inc luding  . 
ages 6 through 12.  A much smal le r  ,number of : ch i ld ren  :aged ..13 and 14 have a l s o  

been contac ted  i n  the ,  course  of t h i s  s tudy.  The r e sea rch  inc ludes  measurements. 

of t h e  body burdens of r a d i o a c t i v e  m a t e r i a l s  i n - c h i l d r e n  and a  s tudy  of t h e .  

c h i l d r e n ' s  d i e t s .  This  r e p o r t  p r e s e n t s , a  p a r t i a l  compilat ion of t h e  d i e t a r y  

l e v e l s  ob ta ined  f o r  c h i l d r e n  of d i f f e r e n t  ages.  These d a t a  a r e  t a b u l a t e d  he re  

f o r  r e f e rence  purposes.  

The program conducted i n  elementary schools  i s  e n t i t l e d  " Inf luene ,e .of  

Diet  ,on Rad ioac t iv i ty  i n  People". The s tudy i s  conducted i n  t h r e e  phases:  (1) 

The c h i l d r e n  a r e  provided wi th  information about r a d i o a c t i v i t y  ,and r a d i a t i o n  

measurements i n  a  45 minute classroom p r e s e n t a t i o n .  They a r e  encouraged a t .  

t h i s  t ime t o  p a r t i c i p a t e  i n  t h e  s tudy.  ( 2 )  For a  seven-day per iod  the .  c h i l d r e n  
# 

o b t a i n  d i e t  s t a t i s t i c s  on a . s p e c i a 1  form provided them. ( 3 )  Upon p re sen t ing  
-.  

t h e i r  completed d i e t  record  and p a r e n t ' s  approval  a t  school  t h e  s t u d e n t s  a r e  

i n v i t e d  t o  v i s i t  t h e  mobile whole-body counter  parked.on the ,  school  grounds 

where t h e i r  body burden o f .  r a d i o a c t i v i t y  i s  measured. The d i e t  r eco rd  provided 

by t h e  c h i l d r e n  i n , t h i s  way inc ludes  a compilat ion of g e n e , r a l . d i e t  information 

e l i c i t e d  by ques t ions  concerning frequency of consumption of seafood,  Columbia 

River f i s h  and game b i r d s .  I n  a d d i t i o n ,  t h e  ques t ions  i n v e s t i g a t e  t h e  source 



of certain kinds . of .foodstuffs in 'the children's diet, e. g. , drinking water and 

milk supplies. Finally, the children are asked to complete an accurate record 

of the consumption of those kinds of foods believed.to contribute to radio- 

activity,in.their bodies for.a period of seven consecutive days. 

DRINKING WATER 

Table 1 gives-the reported consumption levels of drinking water by 

Tri-City school.children on the basis of age. Water.consumption is reported 

in "cups.per day". The children are carefully instructed concerning the meaning 

of a "cup". It is identified as an..8 oz. standard measuring cup.such ,as is used 

in cooking and.baking. The chi.ldren,are instructed to keep track of %their water 

consumption and to estimate it in terms of 8 oz. cups if the container they 

normally drink,out of is less than 8 oz. In addition, the children, are asked 

to estimate their water consumption from:drinking .fountains in terms.of cups 

by,assving 15 swallows to,be equivalent to one cup. It was further estimated 

that.a typical visit to the.drinking .fountain by children results in the con- 

sumption of.about one-third cup. 

MILK. - 
The tabulated milk consumption information ,for Tri-City school children 

:. is shown.in Table 2. There appears to be a consistently higher mi1k:consumption 

for boys than for girls from these numbers. The data are again reported.in terms 

of cups per.day, haying the same definition as that used for water. 

OTHER LIQUIDS 

The children .were instructed ,to include in their -"other liquids." record 

 able 3)' all liquids ,consumed.that .were not mixed. at home with drinking water. 



For.example, Kool-Aid and frozen orange ju ice  would be repor ted  i n  t h e  water 

consumption . t ab le .  E x q l e s  of ."other  l iquids."  would be b o t t l e d  : s o f t .  dr inks  and 

canned ju ices .  The l i q u i d  consumption i s . a g a i n  repor ted  i n  terms : o f . a  s tandard 

8 oz. measuring cup.. 

TOTAL LIQUIDS 

Table 4 i s  a  compilation of da ta  which :sums.:the l i q u i d  consumption . fo r  

each ch i ld .  The da ta  a r e  again reported i n  s tandard 8 oz. cups. The t o t a l  

l i q u i d  consumption f o r  chi ldren  of ages 6 through 1 4  i s  remarkably s i m i l a r ,  

l i t t l e  age d i f ference  being found. There i s  a  cons i s t en t ,  s i g n i f i c a n t  d i f -  

ference i n  l i q u i d  consumption between boys and g i r l s  a t  a l l  of t h e  ages s tudied .  

BREAD 

Table 5 shows, t h e  reported consumption of bread f o r  t h e  various age groups 

s tudied .  T h e , d i e t  record heading was "S l i ces .o f  Bread o r  Rolls1'. The chi ldren  

were i n s t r u c t e d  t o  include a l l  types  .of .bread and bread-type . foods consumed i n  

t h i s  column. For example, chi ldren  included hot cake,s and.waffles ,  a s  bread i n  

making . t h i s  r epor t .  

COLUMBIA RIVER FISH 

Table 6 r epor t s  t h e  consumption l e v e l  d a t a  obtained from chi ldren  f o r  
?. 

> f i s h , c a u g h t  from t h e  Columbia River downstream,from,the Hanford plant: The 

question asked.,on t h e  d i e t  record form i s  "Do you. ever  e a t  f i s h  caught i n  t h e  

Columbia River? If so ,  about ,how f requen t ly?" ,  The chi ldren  a r e  given t h e . o p t i o n  

o f : s e l e c t i n g  an answer from t h e  following mul t ip le  choice statements:  None, two 

ur ,Lhree t imes a week, once .a  week, twice a month, once . a .  month j ,  twice a yea r ,  

very seldom. The ,cur ren t ly  used- d i e t  record card  i s  a revised  form of an 



e a r l i e r  ques t ionnai re  i n  which ch i ld ren  were asked t o  provide a numerical e s t i -  

mate of t h e i r  Columbia River f i s h  consumption. The,new:form d i r e c t s  t h e  c h i l d r e n ' s  

answers t o  guide them i n  making more object , ive.answers t o  t h i s  quest ion.  However, 

it .a lso  dir-e.cts t h e i r  answers i n t o , a  1imited.numbe.r of : ca t egor i e s  which be.come 

evident  when one ex,amines t h e  r e s u l t s .  I n , t h e i r  i n s t , ruc t ions  t h e  chi1dren:were 

asked. t o  es t imate  t h e  consumption l e v e l  o n l y . o f . f i s h , a c t u a l l y  , taken from t h e - ,  

Columbia.River. . However, they  were t o l d  to . , i nc lude  f i , sh  t h a t  had.bee.n f rozen 

f o r  a per iod  of time a s  we l l  as  those  consumed.fresh: A casual  observat ion , f rom 

children ' ,  s .response . l eads  one t o  t h e  conclusion t h a t  a s i z a b l e  f r a c t i o n  of 

Columbia River f i s h . a r e  f rozen before  being ea ten .  

GAME BIRDS 

Table 7 r e p o r t s  t h e  cons.umption.leve1 d a t a  obtained from Tri-City school 

ch i ld ren  concerning meals ,per year  of .  l o c a l l y  harves ted  game birds. :  The quest,ion 

asked on t h e  d i e t  record.form i s :  "Do you occas ional ly  e a t  game b i r d s  taken i n  

the ,  v i c i n i t y  ( q u a i l ,  ducks,, pheasants ) ? I f  s o ,  how f requent ly?" .  The. ch i ld ren  

a r e  then  given t h e  same.options f o r  mul t ip le  choice .answers a s  t.hose repor ted  

above i n  t h e  case of Columbia River f i s h .  Again t h e  , e a r l i e r  vers ion  o f . t h i s  

d i e t , r e c o r d  provided f o r  a q u a n t i t a t i v e  r e p l y ,  so  t h a t . p a r t  o f . t h e  answers ob- 

t a i n e d : d i d  no t . f i t . . i n t , ?  the .mul t , i p l e . cho ice  ca tegor ies . ,  This . survey . . revealed  a -. 
s l i g h t l y  higher  consumption r a t e  f o r  game.birds than  Columbia River f i s h ,  con- 

f i rming ubsrrv~a~Lio~is  uade from adu l t  d i e t a r y  records [21[31 

BEEF - 
T8bl.e 8 g ives  the tabulated beef c o n s u ~ t i ~ n  r e c o r d . f o r  Tri-City school 

c h i l d r e n , o f  d i f f e r e n t . a g e s .  The r e s u l t s  sh0w.a remarkable degree of consistency 



in all.age groups. The.one or two reports.revealing average meat consumption 

of greater than six servings per day may be.fliers. The chi1dren:were instructed 

to include in their reports of meat consumption only fresh meat meals. This was 

defined for them as.being meat that was purchased as uncooked meat locally and 

then cooked or frozen after purchase. The question.of.identifying the source 

of meat supplies foi.ind is not .dealt with here but some evidence.is available that 

will permit.better selection of those children whose meat supplies are probably 

from local farms. .The children are asked.to report meat consumption data in 

terms of "servingst,, with a serving defined on the diet form. as 3-5 oz. of meat. 

Part -of the uniformity observed in the meat consumption reports .may be the 

result.of:difference.in the size of servings, for different aged children.. A 

study,of..typical serving .sizes actually consumed, by children of different ages 

remains to be made.. 

PORK - 
Table 9 shows the reported.pork consumption data for Tri-City school 

children. Again only fresh uncooked meat was requested in this tabulation.. A 

problem was encountered.in defining .the word "fresh" for.the children. We 

attempted to assure that this meat was unco~ked.or unprocessed meat but many 
1. 

forms.of pork that are popular in the Tri-City Area are difficult,to categorize 

-, in this.way. For example, uncooked ham or.bacon could be.,considered.by the 

children as "fresh pork". One shou1,d assume. that, this data may be biased by 

this confusion of.definitions. Again the pork consumption data are reported ,in 

terms of "servings,per day", with.the same problem with serving size as dis- 

cussed for .beef. 



- -- 

SEA FOOD 

Table 10 tabulates the reported consumption of sea food by Tri-City 

elementary school children. The question asked of the children on their diet 

record card is : " ~ o  you: ever .eat fresh crab meat, shr,imp, oysters or clams 
.. . , . 

(other than canned or frozen)? If so, how frequently?". In discussions with 

the children .the purpose.of this study was described and.some detail was given 

concerning the kinds of foods of interest.. We.pointed out.that.we were,trying 

to ascertain consumption levels of sea foods that.may.be obtained from the 

Pacific Coast near the.mouth of.the Columbia River. The majority.of.the 

children clearly understood the intent of the question,and probably gave.the 

best answers that they could. However, the complexity of.the sea food marketing 

situation would, tend to bias the results upward. The children's reports.of,sea 

food consumption,are consis.tent with those obtained.in a similar.way for adults 

in .the Tri-City Area 
[21[31 . In the revised,diet.form the children respond'to 

the ques.tion concerning sea food.by selecting an appropriate diet.frequency from 

a multiple choice ,list .such as that.used.in reporting Columbia River fish con- 

sumption. Again, the earlier record card provided for a quantitative estimate 

by the children on.their, annual consumption. Thus, some.of the data, fit .the 

I ;j multiple choice categories and the rest are more.randomly distributed. The 

- .  quantity that represents a "meal" of sea food, Columbia River fish or game birds 
i 

remains to be eva1uate.d in further studies. 

CONCLUSIONS 

Valid dietary information for population groups is useful in, assisting 

with calculations oS dose.received.by people .living in the vicinity oS nuclear 

installations,. These data for~elementary.school'children~should~.assist with 



such calculations. , In ,particular, . the data are most applicable to the Hanf ord 

environmen$al , dose evalyation. On an international. level scientists in the 

field of health physics have .long.felt the need for the definition of a 

"standard child'! - the counterpart of the "standard man" that has been.used 

for establishing permissible.levels of radioactivity in various environments; 

The dietary information 'being obtained at Hanford with this elementary school 

children~survey.should assist with,the development.of .this model. 
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TABLE 1 

DRINKIIIG WATER 
I I j . .  I i ? . !- 

I 8 $0 
1 I 

I 1,1 ; 12 j 1 3  i 1 4  
! 

Age G e .  7 1 I . 9  : 
! I i . . j  ; ! 
i i i 1 ! i 

Sex I N  i F  ! M  / F  n i~ i ~ .  j F / M  f F  IN : F ; PI . ; . F : M : F i - M  j F  : 

I . . I I ! : I i ! 
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> > I I 
! i i 
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AVG c ~ ~ ~ / D ~ ~ ~  3 .3  / 2.7 j 2.7 : 2 . 5  ; 2 . 8  ' 2 . 8  i 3 . 1  13.0 i3.4 3 . 1  j3.4 1 3 . 0  i 3 . 3  / 3 .3  ! 3.5  / 3.2  / 3.5  -. 2.4 ; 

I 
I 

, . Percent  of T c t a l  Cases 
Cups/Day . ' . . 

, , i i i I :  

j i 0 0.0 : 6 . 3  ! 4.8 23.4 : 3.7 12.0 i2 .6  : 3 . 8  ' 1 . 4  j2.3 - 1 . 4 .  -- -.-. i 2 .9  2 . 6  ' 2.8  1 1 4  ' 0.0 i 0 . 0  0 .0  " 

i 
1 ; 11.1 25.0: 1 2 . 9 2 0 . 2  15.9 14 .9  :12 .0  i15 .3  :10.6 1 8 . 3  11 .6  17 .0  15 .4  14 .2  i 8 . 3  2 0 . 3 :  6 .7 i 8 2 . 2 :  . 

, 

2 j 11.1; 3 0 . 7 2 9 . 4  30.7 28.4 2 7 . 6  j23.8 119.5 , 25 .1  22.2 - 2 1 . 6 ; 2 0 . 2 i 2 1 . 6 , 2 2 . 2 i 1 7 . 0 i 1 3 . 3 :  4 4 . 4 .  
I i i 

3 . 33.31 1 5 . 6  31.5;22.7 20.1 30.4 120.3 i 2 5 . 1  i22.3 .17.1 -23.9 . 23.5 19 .8  19.9 22.2 i 22.0 i 40.0':  1.1.1' - 
i 

4 25.91 1 5 . 8  9.7 i 1 9 . 3  1 3 . 8 1 3 . 9  1 7 . 7  j12.8 j19.9 1 6 . 4  i17.8 17 .0  i 1 7 . 2 ;  20.2 120.8  - 20.3 . i , 2 0 . 0 ;  11.1 
? i 

5 j 1 4 . ~ ~ :  9 .41  8 . 1 i 2 . 5  1 1 . G 6 . 0  ' 9 . 9  j 1 2 . 8  i16.7 110.3 i11.6 1 1 . 1 : 1 1 . 7 j 1 0 . 3 : 1 2 . 5 ' 1 1 . 9 ' 6 . 7  1 1 . 1 :  - 
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t 1 

6 . . 3 .7  - 3 . 1 .  1 . 6 i 0 . 8  3 . 2 ! 2 . 5  6 . 8  ! 4 . 7  j6 .4  i 6 . 1  i 6 . 1  i 3 . 6  ; 8 . 4  i 6 . 0  : 6 . g  5 . 1  . 1 3 . 3 -  -- 
. . . . 

7 I 3 . 1  i 0 .8  i 1 . 7  j 0 .5  : 1 . 5  ' 2 . 1  . 0 . 9  : 1 . 4  4 . 2  i 3 . 1  1 . 6  ; 2.2 i 2 . 1  j 5.6 ' 1 . 7  
, . . 

. . L . 
: 0.0 8 . 0 .5  ! o . o  - 0 . 5  i o . 9  il.1 '0 .0  h . 0  i 1 . 3  $1.1 1 1 . 0  1 
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. , 
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i i 1 ' WATER COIIS~PTION SY :CHILD~EN - i . . 
I , . 

i ! .  . :  
i 

This ~ a t l e  c o n t a i n s  t h e  r e s u l t s  of d i e t  records:  provided b y  2973 Tri-City schc501 ch i ld ren .  /  he^! . rnainJaired: the record  f o r  seven consecutiye days,  t h e  t abu la t ed  numbers ; represent in$ t h e  average! 
i f o r  ;he per:iod. ;They were asked t o .  r e p o r t  a l l  water Consumption, i n c l u d i n g  . . t h a t  use:d t o  mix i; . 

! powder-ed mi lk ,  soup, et,c . , i n  terms: of s tandard,  8 oz.  :cups.:  i . , . i . I 
. .. I 

L "  

i . . 
I 7 

i . :  ' I  
1 
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TABLE 2  
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! 

4 22 .2 ;  9 . 4  : 1 2 . 9  1 0 . 1  19.1i11.0 i18 .8  ! 9.4 i14.2 !15.2 i 2 o . l  . 9 .5  . i  1 9 . 8 ;  10 .6  j 11.1 i 10.2 ! 13.3i 11.1' 
! 1 

I 

5 3.7 i 3 .1  2 . 4 :  0 .8  i 1.1 ! 1 . 5  i 3 . 1  1 3 . 0  :3.2 i l l 1  i4 .8  ' 2 .3  j.1 . 3.9  . 6.9 : 3.4 
I 

I i 
6  L 0.5  i i 2 . 6  ! j1.8 ' 0 . 8  ? 1 . 4  i 1.0 !: 1.1 : 1.1 2.8 i 

I 
I 

! . , 
! 

7 ' 1.1 1 0 . 4  t0.0 : i 0 .0  0 .7  j I 
> ' ,  

i ; i i 1 8 : O . O  1 '; 0.3  i 1 i 5 
! 

. . 
9 & io .4  ! 

1 ; .. . . . ! 
j I . i ' . :* 

! 

, . , . i i :. MILC COBSUM~TION- BY CHILDREN, , ; 
. . i I . .  . 

: This Table c o n t a i n s  t h e  r e s u l t s  of 'd iet  records-  provided by.  2973 Tri-city schdol  children.!  he$: I 
f 
, maintained t h e  record  f o r  seven cor&ecut i v e  days,  t h e  t abu la t ed  numbers : r ep resen t  in& t h e  dverage 

f o r  t h ?  per iod .  i ~ h e ~  were asked t< r epor t  f r e s h  m i l k  consumption : (excluding powder$ . . o r  canned ; ; . i 

, . !  milk)  i i n  terms o f ,  s tandard 8  .oz. cGps. . , . 

i i i I I - 8 1 
. . / ! . ' . . ., . > 



TABLE 3  

"OTHER" LIQUIIS 
I I I . i i .  

6 
! j 1 

7  , 9  1 10  11 2 12 i 13 ! 1 4  
r 

Age I ? I 
i c I i - 1  i ! i I i i I 

1 I -  ; M i F  i M  ! F  i M F M F  M F  M i i Sex . . I F  M F : M  I F  
i --A. I 

! i 
T o t a l  Caszs i 27 ; 32 124 1 119 1 189 201 1192 ! 235 i282 i263 i293 306 [ 273 1 282 ' i 72 1 59 i 1 5  ' 1 9  

<i . . 
J 

. . E i E 
Avg. Cups/Day 1 . 0  1 1 . 0  j 1 . 0  ! 0 . 8  1 . 0  j0.8 i0 .9  !0.8 i1.0 .0.9 :1.0 : 0 . 9  : 1.1 i 1 . 0  1 . 2  j l . o  11.1 1.1 . ' 

! 

! 
Cups /Day Percent  of To ta l  Cases 

, 
.? C O N S U ~ ~ ~ P ~ I O N  OFLIQUIDS OTHER THAN WATET~ OR MILK BY CHILDREN i . . ; 

i 
I 

; T h i s  ,$&ble con ta ins  the: r e s u l t s  of d i e t  r e c ~ r d s : . ~ r o v i d e d  by '2973 ~ r i - c i t y  s c h ~ o l c h i 1 d r e n . i   he& 
j mai3tained t h e  record  f o r  seven consecut ive days,  t h e ,  t a b u l a t e d  numbers r ep re sen t ing  t h e  4veragej 
f o r  t h e  per iod .  :"Otherw l i q u i d s  inc lude  b o t t l e d  beverages,  : f r u i t  j u i c e , ,  e t c  . \ The c h i l d r s n  were; 

i asked l to  r e p o r t  %iquid jconsmption i n  terms of i t a n d a i d  8 oz. cups:. 
i: 

j 

. , 

. . 



I . . 
TABLE 4 

TOTAL LIQUIDS (WATER + MILK + OTHER LIQUIDS) 
I I ! 

Age . . 1 5 . 1  7 8 I 9  1 10 I1 12 1 ' 13 1 ! 1 4  / 
i ' i 1 I I I 

i 1 i ? i I. 
Sex / M i F  , M j F  M j F j M j F  j M F 1 M F  I M F  i M F i M  I F  I 
T o t a i  Cases I 1 27 1 32 / 124 ! 119 ' 189 1201 !192 / 235 :282 !263 293 i 306 1 273 ' j 282 72 ! 59 i 15  j 9 
ilvg. Cups/Day 1 7.2  1 6.4  1 6.4 ! 5.9  : 6.6  1 6 . 1  16.9 i6. ,3 i 7 . 2  i6.5 :7 .2  i 6 . 4  / 7 . 4  / 6.8 7 . 4  1 6 . 8  ' 7 . 0  . !  5.8 

Cups /Day ! Percent of To ta l  Cases ! 

I i 
i 

I i I 
i I 
I 

I i 
1 

2 / 0.0  i 3 .3  1 4.0  i 3.4 i 0.0 10 .5  !O.5 11 .3  10.7 1 .  0 .3  0.7 ; 0.0 11.1 1 . 4  i 0 .0  i 0 .0  i 0 . 0  : 

3 j 0.0 j 6 . 3  j 8 . 9  i 4.2  i 4.8 16 .5  3 . 1  15.5  j3.6 j6.1 1 . 7  t 4 . 6  11 .8  : 4 .3  4.2 3.4 i 0 . 0  i 0 .0  
4 f 14 .8 .  5 .4  i 14.5: 16.0 : l0.1114.4 i 7 . 3  i111.9 : 7 . 5  !12.9 6 .8 .  111.1 j 8 . 1  i 8 . 2  '9.7 - 1 1 1 . 9 .  6 .7 i 4 4 . 4 ,  

2  0 i t i ! 0 .4  : 1 \ 0 . 4  0 .0  :; i 
1 I 

I 2 i O . 4  0 . 4  ! I , 
> 20 ! ? i i 

: I I ! 
i 

I TO!~AL LIQUID C O N S ~ ~ ~ P T I O N  BY CHILDREN ; j i i 
; - 1 

I \ i 1 i 
$ 

i 
; 

! This f a b l e  bontains t h e  r e s u l i s  of i n d i v i a u a l  summations of 'water , '  milk! and o t h e r  l i q u i d s i  cons&ed. j 
1 1 
: The di:a veke taken from d i e t :  recor'bs maintained by 2973 Trl-City ' ch i~dr 'en  f o r  sevea consecutive '  ; 1 

1 d a y s . .  The t a b u l a t e d  numbers r ep resen t  t h e  average f o r  t h e  per iod  And repor t  consumption of s tandard  1 t j 8 c z .  :cups bf l i i u i d s .  i 
1 

j j ? 

1 
i r - ! I I I " 

i . . i . r 

< .  
4 



TABLE 5 

BREAD \ 

I . i ! 
: ' 

i 
6 8 12 1 3  i ; .  

Age i f 7 1 9  10 11 1 4  . i 

I I . . 

Sex / M  I F  M F .i F F I F  ! M  j F  , M F ' M  . F  M !  F ~ M  i~ i , 
L 

L I 

T o t a l  Cases i i 124 - 119 : 189 1 201 ' 192 : 235 1 282 ; 263 ' 293 306 ' 273 : 282 ' 72 !59 15  ! 9 j ! 27 132 , 

! .  

Avg- Serv/Day : 2.67\ 2 .24 2 .61  2.26 . 2 . 6 6 .  2.49 2.82 2.49 ' 3.10 . 2 . 7 4  3 .11  2.82,  3.44 3.07 3.74 3.28 3.2.7 : 2.34 1 
: .  

I 1 
Servings/Day I Percent  of T o t a l  Cases I 

! 

18 3 ? 

1 9  -- 0 .4  . 

20 : 
. . 0 . 3  ! 0 . 4  ! 0.4  ' 20 

i . A 

CONSUI~PTION !OF B R E ~  BY CHILDREN 
L .  

\ , , 
This Table conta ins  t h e  r e s u l t s  of d+iet  records  provided by 2973 ~ r i - c i t y  school  c h i l d r e n .  i They: . . .  

maintained t h e  record  f0.r seven consecutiire daysi, t h e  tabulaTed nm-bers r ep re sen t ing  :the average '! 
f o r  t h e  per iod .  chlldrejn were asked. t o  record  a i l  forms of bread ,  . r o l l s  i, pancakes, e t c . ,  i n  t h i s  ' . . . . . . 
ca tegory .  Servings a r e  :defined a s  s ' l i ces  :of l oa f  breaG, s i n g l e  r o l l s  o r  ;buns, ::or s i n g l e  p&ncakes . . . 

. . 6 . . 

.. 
i . 



TABLE. 6 

COLUNBIA RIVER FISH I I 

i 
I i I 1 I i 

1 6  I ,8 9 ! 11, 1 12 1 Ag e 7. . ! 10. 1 .  13 14 .: 
i I I ' I 1 i i i i I I 

! 
Sex i M  I F  M F : #  F ! I N :  F M ; F  ;PI F j M  j r  j M ; F  i M  : . F  : 

. I  I f i 
-. . I 

! ! I i - .  j 
Total Cases ! 27 ! 32 i 124 \ 119 189 ' 201 192 ' 235 1 282 : 263 293 i 306 1 273 ! 282 i 72 j59 !15 /9 j 

I i i i ! I 
i ! 

! 2.52'1.78 11.61 12.18 12.11; 2.03 2.50 2.30 2.79 12.62 2.18 : 2.66 3.11: 2-60: 3.07i2.12 '2.93 i2.56: Avg. MealsIYear , . . .-. .. 

Percent of Total Cases Meals/Year 



TABLE 6 (continued) 

, . 
COLm/IBIA RIVER FISH (continued) I I 

i I I .  

j I i 1 12 4 . 10 11 . j - Age ! 
. . 

Sex 

Total Cases 

~ v g  Meals/year 
_. _ _  . .. - - 

I 

I 
1 .  Meals/Year . 1 Percent of Total Cases I 

-- ! ------ + - -- - ----!-----.-.- .- - ---- 
I I I I 

I i I I i I i I ! I i I I I I ! 
I I I ! 

j ! i I ! 1 . 1  
I I i i I '0.3 1 j 2 9 ! ! 

:l.o 0.4 '0.4 0:8 .0.3 0.3 0.4 ; 0.8 . 1.7 ' 1.1 1 . .  1 .  i .  I 3 0 ! . . 
! . :  - - 1 .  

. . 
36-40 0.5 .O.4 0.3 : 0.4 : 0.4 ! 

46-50 0.5 0.4 ,0.4 '0.4 0.3 0.7 : . . 

51-55 0.3 - 0.7 1 1.4 : 
. !  0.4 0.4 0.5 I 

. . 

5 6- GO 0.5 0.4 - 0.3 
-- 

0.4 : 7 1-7 5 . . .- 
-- 

: 0.4 . I .  96-100 .. .. 

! 
I I .CONSUMPTION OF COLUMl3IA RIVER FISH BY CHILDREN i -- 

. , I 

  his TGle contains the results of diet q~estionnair~scompleted by 2973 ~ r i - ~ i t ~  school children!. 
The ea$ly form used in the study asked for a numerical estimate of the children's consumption of: 
~olumbia River fish in terms of meals per year. The forin was later re-iised to:provide them with 
inultiple choices that guided their answers, i.e., "two or three times i week, once a week,;twice 
a month, once a month, twice a-year, very seldom, or never". . :  . 

! ' 



GAME BIRDS 

i 
! I , I ! i I '  

Age 6 7 1 8 I 9 [ ' l o !  11 # 1 13 1 12- . I 

[ 
I 

! I I i , . 
I I F  i .  Sex :M , I M  , 

I i F  i~ iF IM !F !M ir.  , 
I I ; I I I 

Total Cases / 27 132 i12hi119 i189 i201 i192 1235 1282 1263 1293 / 306 i273 1282 172 j59 115 j9 1 . .  ! 

I I I ! I i i ! i i 
Avg. Mealslyear / 1.8112.9 12.1 / 3.39 i2.78 i 2.01 1 3.04 12.77 12.89 12-68 i3.41 / 3.15i 3.531 2.97 / h.92j2.97 / 3.67 /4.44! 

---.--- i- ----.! --.- 1 .-------.! ..L 1 L 4 t - , I . . . 
I 

Percent of Total Cases 



TA3LE 7 (continued) 

GAME BIRDS ( con;inued) 
. I I I I i I I i 1 I 6. 7 . . I  8 9 ..lo i 11 i 12 Age ! ! I ' 1  13 , 

, i I ' I ! ! 1 i I I 1 I 
Sex i M i F  jM j F  / M  / F i n  i F I M 'IF IN I F  I M i F  / M  jF !M / F  i 

I .... i i ---;- . I 
i ! ! I i I 

Total Cases I 27 ? 32 1 124 1 llg . 189 201 i 192 235 282 ii3 293 300 ! 273 282 i 72 59 15 I I 
I I I .  i I i i ! ! . I  i i I I i i I ! ! i i i i ct 3 1 Avg . ~~eals/'iear ..... -. . 1 1,8+;,?2 . j 2.. 1, j 3.. 39[,2 78, / -3.. 01.. /3.. 04 1.. ?,,T7---1-?-.8.9-I,.? ...- 68i-3 - ~ 4 ~ ~ L L 3 3 3 3 ~ ~ - ! - ~ - 3 3 ~ J L _ L - ~ 2 _ . 9 7 ~ i 4 2 ~ ? - . ~ ~ ~ 7 7 ~ I 3 3 3 f f 6 .  44-i 

Percent of Total Cases 

This ~able'cbntain's the Gesultb of diet questionnzires completed by 2973 .Tri-Ci,ty schbol childre;. . 1 i 

The early form used in the study asked for a numericalestimate of the children's con~um~tibn of ; , . 

game ,birds taken in this' vicinity (quail, ducks, pheasants ) , in terms of meals 'per year. The form 1 

was later revised to provide them with xultiple choices that guided their answers, i.e., !'Two. or . i 
I . j 

three t.imes a week, once! . . a week, twice a month, once a month, twice a year, very seldom, or! nevef1'. 1 
! i 



BEEF . 
I 

I 

j 
I 

i I I i ! ! i ! 8 1 1 1 3  
I \ 

Age I 6 7 9  10 11 i 1 2  r 14,  ' i 

, . . ! ! I I ! . :  I ' I ! I I 'i I 
Sex / M iF  4 - - ; F  i M  . I F  1 M ' F  l M : F : M i F 1 n .  1 F i M iF / M  IF I -- 

I i I j 1 i I i 
i 

T o t a l  Cases i 27 i3i i l 2 4  : 1 1 9  1189 2 0 1  i192 1235 1282 1263 i293 : 306 1 2 7 3  I i 2 8 2  j 7 2  . ,  i59 ! 1 5  1 9  I i' 
I 

a i ! 
i ! ! i I 

.. *vs. serv/-~.+x i...o...io io..i;z, j 0..7o.1 a.57. . /3 .6$ , .  0.65, i0.66 i 0.63 /0..64 l o . 6 4  / 0.73. .  9 - 6 8  I 0-75  1 , .  ?..63..! .0,7'7 i0.65,,-1-0L74--i-?114-, 

~ e r v i n g s / D a y  Percent of To ta l  Cases 

0 .4  : > 10 

. . 
CONSUMPTION OF BEEF BY CHILDREN 

. . 
. , 

. . This Tzb1e co'ntains t h e  r e s u l t s  of d i e t  records provided by 2973 Tr i -Ci ty ' school  ch i ld ren .  [They 
m'aintained t h e  record  f o r . s e v e n  consecu.tive days,  t h e  t abu la t ed  nxqbers r e p r e s e n t i n g . t h e  average ; ! 

. !  ! f p r  t h e  !per iod .  . . i ! .  ! 
. . 

, . ! 

. . 



r J 

I .  .-. 

TABLE 9 

PORK . . 
i i i I I I i 12. 

.8 1 9 j 1 0  1 11 I i 13 i 6 7 i I 14 I .!la e 
I ! ' i i . I .. . 

. i j ! 1 1 I i 
b ?  'F 1~ ; F j F I4 'i 

Sex i M i F j F  ; M .  / F  j~ ; F  ! M  I F  I M  I F  
I I 1 .  1 1 i i i i I ! i i 

Total Cases 1 27 i32 1124 i 119 i189 i201 1192 i235 1 282 263 1 , . 293 i 306 1 273 72 59 1 15 / ? 
i I ' I  I ! . . I ! I I i ! ! 

i 0.23 jO,18 0.22 0.16 0.23 0.24 j0.30 0.22 0.23 1.20 0.23 0.24. 0.28 0.271 0-3f 0.28) 0.27' O-i? A V ~ .  ~erv/Day ! ! I i I I I I I I ... - . I ... .. .... - I .. !. . . .. .. ., . ... . . . I  ..- -. . .. ..- ..... ....,. .. .! ." _L ------A- L : - ! . ,.... ..... ! 



TABLE 10 

I ! I I ; ! ! 12 13 i 14 
! 

Age 6.  .7 8 9 10 1 I i 1 I I 

n .  
I ' .  

I I I I j 
Sex M .  / F  i ? . ~  ; F  ; P I  ; F  ; M 

- --. . ._ i ! i ! I 
I I i I 

Total Cases ; 27 j 32 1 124. : 119 ; 189 / 201 ; 192 i 235 / 282 263 1 293 i 306 / 273 / 282 1 72 159 i 15 ( 9 1 
i i I i i i i I 

. . I i I i j i i I 1 
*vg. neals/vear / 3.48i1.41! -.-! - 1.80 . - . . .  12.32 . . . . 2.041 . - . . 2/39 . - j - 2.32 . . .-.,.. 12.28 12.85 i 2.65 / 2.31 / 2.871.3.521 3.241 ~.~8;2.08 13.'87 / 1-73 

I -  .. . . .. ,.,-.-....'-,A,...-- I : 

~eals/Year Percent of Totai Cases 



TABLE 10 . (continued) 

CONSUIWTION OF SEAFOOD BY CHILDREN 

This Table co2tains the 'results of diet questionnaires completed by 2973 Tri-City school children. . 

"SeafGodM was defined as fresh crab meat, shri~p, oysters, or clams (other than canned or frozen). 
The ezrly form used in the study asked for a numerical estimate of the children's consumption of 
seafood ir! terms of meals per year. The form was later revised to provide them with multiple.choices 
that guided their answers, i. e. , "Two or three times a week, once a week, twice a month, once a month, 
twice a year, very seldom, or never". 


