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DIETARY LEVELS FOR TRI-CITY ELENTCNTARY SCHOOL CHILDREN 

J. K. Soldat and J. F. Honstead 

As part of the study of Mechanisms of Environmental Exposure f o r  the 

Division of Production of the Atomic Energy Commission, a program is underway 

to investigate dietary pathways affecting school-age children . The program [ l l  

is conducted in cooperation with school systems in the Tri-City Area. Pri- 

marily "elementary school" children are approached with this study, including 

ages 6 through 12. 

been contacted in the course of this study. The research includes measurements 

A much smaller number of children aged 13 and 14 have also 
1 

of the body burdens of radioactive materials in children and a study of the 

children's diets. This report presents a partial compilation of the dietary 

levels obtained for children of different ages. These data are tabulated here 

for reference purposes. 

The program conducted in elementary schools is entitled "Influence of 

Diet on Radioactivity in People". 

The children are provided with information about radioactivity and radiation 

The study is conducted in three phases: (1) 

measurements in a 45 minute classroom presentation. 

this time to participate in the study. 

They are encouraged at 

( 2 )  For a seven-day period the children 

obtain diet statistics on a special form provided them. ( 3 )  Upon presenting 

their completed diet record and parent's approval at school the students are 

invited to visit the mobile whole-body counter parked on the school grounds 

a where their body burden of radioactivity is measured. The diet record provided 
e3 

Q 

a0 
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by the children in this way includes a compilation of general diet information 

elicited by questions concerning frequency of consumption of seafood, Columbia 

River fish and game birds. In addition, the questions investigate the source 

- 
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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 

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

t o  radio- 

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 coLcerning the meaning 

of a "cup". It is identified as an 8 02. standard measuring cup such as is used 

in cooking and baking. The children are instructed to keep track of their water 

consumption and to estimate it in terms of 8 02. cups if the container they 

normally drink out of is less than 8 02. 

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

by assuming 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. 

In addition, the children are asked 

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

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

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

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

OTHER LIQUIDS 

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

(Table 3) all liquids consumed that were not mixed at home with drinking water. 
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For example, Kool-Aid and f rozen  orange j u i c e  would be  r epor t ed  i n  t h e  water 

consumption t a b l e .  

canned j u i c e s .  The l i q u i d  consumption i s  aga in  r epor t ed  i n  terms of a s t anda rd  

Examples of "other  l i q u i d s "  would be  b o t t l e d  s o f t  d r inks  and 

8 oz.  measuring cup. 

TOTAL LIQUIDS 

Table 4 is  a compilation of data which sums t h e  l i q u i d  consumption f o r  

each c h i l d .  The data a r e  aga in  r epor t ed  i n  s tandard  8 02. cups. The t o t a l  

l i q u i d  consumption f o r  c h i l d r e n  of ages 6 through 1 4  i s  remirkably similar, 

l i t t l e  age d i f f e rence  being found. There i s  a c o n s i s t e n t ,  s i g n i f i c a n t  d i f -  

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

BREAD 

Table  5 shows t h e  r epor t ed  consumption of bread f o r  t h e  va r ious  age groups 

s tud ied .  The d i e t  record heading w a s  "S l i ces  of Bread o r  Rol ls" .  The c h i l d r e n  

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

t h i s  column. For example, c h i l d r e n  included hot cakes and waffles as bread i n  

making t h i s  r e p o r t .  

COLUMBIA R I V E R  FISH 

Table 6 r e p o r t s  t h e  consumption l e v e l  d a t a  obta ined  from c h i l d r e n  f o r  

f i s h  caught from t h e  Columbia River downstream from t h e  Hanford p l a n t .  The 

ques t ion  asked on t h e  d i e t  record  form i s  "DO you ever  eat f i s h  caught i n  t h e  
e=, 
-.lr C3 Columbia River? I f  s o ,  about how f requent ly? ' '  The ch i ld ren  are given t h e  opt ion  
U 
J=: 
CD 

of s e l e c t i n g  an answer from t h e  fol lowing mul t ip l e  choice s ta tements :  None, two 

or  t h r e e  times a week, once a week, twice  a month, once a month, twice  a y e a r ,  

very  seldom. The c u r r e n t l y  used d i e t  record  ca rd  i s  a r ev i sed  form of an 
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ear l ier  questionnaire i n  which ch i ld ren  were asked t o  provide a numerical  esti-  

m a t e  of t h e i r  Columbia River f i s h  consumption. 

answers t o  guide them i n  making more o b j e c t i v e  answers t o  t h i s  ques t ion .  

it a l s o  d i r e c t s  t h e i r  answers i n t o  a l i m i t e d  number of ca t egor i e s  which become 

evident  when one examines t h e  r e s u l t s .  I n  t h e i r  i n s t r u c t i o n s  t h e  c h i l d r e n  were 

asked t o  estimate t h e  consumption l e v e l  only of f i s h  a c t u a l l y  taken  from t h e  

Columbia River. 

f o r  a pe r iod  of t i m e  as we l l  as those  consumed f r e s h .  

c h i l d r e n ' 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 t en .  

The new form d i r e c t s  t h e  c h i l d r e n ' s  

However, 

However, t hey  were t o l d  t o  inc lude  f i s h  t h a t  had been f rozen  

A casua l  observa t ion  from 

GAME BIRDS 

Table 7 r e p o r t s  t h e  consumption l e v e l  d a t a  obtained from Tri-City school  

c h i l d r e n  concerning meals pe r  year  of l o c a l l y  harves ted  game b i r d s .  The ques t ion  

asked on t h e  d i e t  record form i s :  "DO you occas iona l ly  eat game b i r d s  taken  i n  

t h e  v i c i n i t y  ( q u a i l ,  ducks,  pheasan t s )?  

are then  given t h e  same opt ions  f o r  mul t ip l e  choice answers as those  r epor t ed  

above i n  t h e  case  of Columbia River f i s h .  Again the  ear l ie r  vers ion  of t h i s  

d i e t  r eco rd  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  of t h e  answers ob- 

t a i n e d  d i d  not f i t  i n t o  t h e  m u l t i p l e  choice ca t egor i e s .  This  survey revea led  a 

s l i g h t l y  h igher  consumption r a t e  f o r  game b i r d s  than  Columbia River f i s h ,  con- 

f i rming  observa t ions  made from a d u l t  d i e t a r y  records  

If s o ,  how f requent ly?" .  The c h i l d r e n  

[21[31 

BEEF - 
Table 8 g ives  t h e  t a b u l a t e d  beef consumption record  f o r  Tri-City school 

c h i l d r e n  of d i f f e r e n t  ages .  The r e s u l t s  show a remarkable degree of cons is tency  

0 0 t U h 8 b  



i n  a l l  age groups.  

of g r e a t e r  than s i x  serv ings  p e r  day may be f l i e r s .  

t o  inc lude  i n  t h e i r  r e p o r t s  of  meat consumption only f r e s h  meat meals. 

def ined  f o r  them as being meat t h a t  w a s  purchased as uncooked meat l o c a l l y  and 

then  cooked or f rozen  a f t e r  purchase.  The ques t ion  of i d e n t i f y i n g  t h e  source 

of meat s u p p l i e s  found i s  not d e a l t  wi th  he re  bu t  some evidence i s  a v a i l a b l e  t h a t  

w i l l  permit  be t te r  s e l e c t i o n  of those  c h i l d r e n  whose meat supp l i e s  are probably 

The one or two r e p o r t s  r evea l ing  average meat consumption 

The ch i ld ren  were i n s t r u c t e d  

This w a s  

from l o c a l  farms. 

terms of "servings",  wi th  a se rv ing  def ined on t h e  d i e t  form as 3-5 oz. of meat. 

P a r t  of t h e  uni formi ty  observed i n  t h e  meat consumption r e p o r t s  may be t h e  

r e s u l t  of d i f f e r e n c e  i n  t h e  s i z e  of s e rv ings  f o r  d i f f e r e n t  aged ch i ld ren .  A 

s tudy  of t y p i c a l  s e rv ing  s izes  a c t u a l l y  consumed by c h i l d r e n  of d i f f e r e n t  ages 

The ch i ld ren  are asked t o  r e p o r t  meat consumption d a t a  i n  
L 

remains t o  be made. 

PORK - 
Table 9 shows t h e  r epor t ed  pork Consumption d a t a  f o r  Tri-City school  

c h i l d r e n .  Again only f r e s h  uncooked m e a t  w a s  reques ted  i n  t h i s  t a b u l a t i o n .  A 

problem w a s  encountered i n  de f in ing  t h e  word " f resh"  f o r  t h e  ch i ld ren .  We 

at tempted t o  a s su re  t h a t  t h i s  meat was uncooked o r  unprocessed meat but  many 

forms of pork t h a t  are popular i n  t h e  Tri-City Area are d i f f i c u l t  t o  ca t egor i ze  

i n  t h i s  way. For example, uncooked ham or bacon could be considered by t h e  

c h i l d r e n  as " f r e sh  pork". One should assume t h a t  t h i s  data may be b iased  by 

t h i s  confusion of d e f i n i t i o n s .  Again t h e  pork consumption d a t a  are r epor t ed  i n  

terms of "serv ings  pe r  day", wi th  t h e  same problem wi th  serv ing  s ize  as d i s -  

cussed for beef. 
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SEA FOOD 

Table 10 t a b u l a t e s  t h e  r epor t ed  consumption of sea food by Tri-City 

elementary school  c h i l d r e n .  

record  ca rd  is :  "DO you ever  eat  f r e s h  c rab  meat, shrimp, oys t e r s  or  clams 

( o t h e r  t han  canned o r  f r o z e n ) ?  

t h e  c h i l d r e n  t h e  purpose of t h i s  s tudy  w a s  descr ibed  and some de ta i l  w a s  given 

concerning t h e  k inds  of foods of i n t e r e s t .  We po in ted  out  t h a t  w e  were t r y i n g  

t o  a s c e r t a i n  consumption l e v e l s  of  sea foods t h a t  may be obta ined  from t h e  

P a c i f i c  Coast near  t h e  mouth of t h e  Columbia River. The ma jo r i ty  of t h e  

c h i l d r e n  c l e a r l y  understood t h e  i n t e n t  of t h e  ques t ion  and probably gave t h e  

best  answers t h a t  t hey  could.  

s i t u a t i o n  would tend t o  b i a s  t h e  r e s u l t s  upward. The c h i l d r e n ' s  r e p o r t s  of sea 

food consumption are c o n s i s t e n t  wi th  those  obta ined  i n  a similar way f o r  a d u l t s  

i n  the  Tr i -Ci ty  Area 

t h e  ques t ion  concerning sea food by s e l e c t i n g  an appropr i a t e  d i e t  frequency from 

a m u l t i p l e  choice l i s t  such as tha t  used i n  r e p o r t i n g  Columbia River f i s h  con- 

sumption. Again, t h e  ear l ie r  record  ca rd  provided f o r  a q u a n t i t a t i v e  estimate 

by t h e  c h i l d r e n  on t h e i r  annual consumption. 

m u l t i p l e  choice  c a t e g o r i e s  and t h e  r e s t  a r e  more randomly d i s t r i b u t e d .  

quan t i ty  t h a t  r e p r e s e n t s  a ''meal'' of s e a  food,  Columbia River f i s h  or game b i rds  

The ques t ion  asked of t h e  c h i l d r e n  on t h e i r  d i e t  

If so, how f requen t ly?" .  I n  d iscuss ions  wi th  

8 

However, t h e  complexity of t h e  sea food marketing 

. I n  the  r ev i sed  d i e t  form t h e  ch i ld ren  respond t o  [21[31 

Thus, some of t h e  data f i t  t h e  

The 

remains t o  be eva lua ted  i n  f u r t h e r  s t u d i e s .  

CONCLUSIONS 

Valid P i e t a r y  information for popula t ion  groups i s  use-J  i n  a s s i s t i n g  

wi th  c a l c u l a t i o n s  of dose rece ived  by people l i v i n g  i n  t h e  v i c i n i t y  of nuc lear  

i n s t a l l a t i o n s .  These data f o r  elementary school  c h i l d r e n  should assist wi th  
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such calculations. 

environmental dose evaluation. 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. 

In particular, the data are most applicable to the Hanford 
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