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CHAP TER I 

I N T R 0 D U C T I 0 N 

Th er e i s gro wi ng conc er n i n t hi s c ountry r ega r d i ng the 

food hab i ts a nd nu t r i t i ona l stat us of the presch ool ch il d . 

I t i s n o t e \v o r t h y t h a t a p a u c i t y o f i n f o r m a t i o n i s a v a i 1 a b 1 e 

conce rnin g t he nu t r i t i ona l sta t us a nd food pat t e r ns of 

c h i 1 d r e n i n o v e r 3 0 d e v e 1 o p i n g c o u n t r i e s , y e t f e v1 i n - d e t II 

st udies exis t r ega r d in g t he nu t rit iona l status of presc hool 

c h il dre n in t he Uni ted St a t es ( 20 ) . Recent Federa l leg i s 

l atio n wi l1 mak e possib l e the conduc t of such studies on both 

a na t i on al a nd l oc a l l eve l, wit h emphas i s fo r st udy of 

c hil d re n from l ow soci oecono mic grou ps ( 11 ) . 

Rec e nt conc e rn has bee n s ho wn by bot h pr ofess i ona l a nd 

non - prof ess i ona l peop l e r ega r d in g th e nutr it i o~a l st a tus 

and ge ner a l we ll- be i ng of t he po pu l ati on . Th i s conc er n ha s 

prec i pi t at ed a need f or f urt he r s t ud y. 

This s t udy was des i gn ed to eva lu a t e t he in t a ke of 

sel ected nu tri e nt s i n th e di e t of t he pr esch oo l c hi l d f r an 

lo w s ocio ec onomic grou ps. 



REVIEW OF LITE RATUR E 

Food Habits and Nut ri e nt Inta ke 

Studies of t he d ietary habit s a nd nutrient inta ke of 

fa milies with r egard to econo mic st atus began to appear in 

t he l i t er a ture i n the middl e 1930 ' s and ea rly 1940's . In 

1942 , 1943 , and 1944 , You ma ns and co-wor ke rs (31 , 32 , 33) 

r eported ~· e su lts obtained f ro m a surv ey of a rur a l popu l a -

ti on in ~ idd le Te nnessee . Par ticip at i ng in the survey we re 

2 

a pp ro x i ma t e ly 1200 s ubject s , both Ne gro and Cauc as ian, r a ng -

i ng in age f rom in f ancy to 99 yea rs . Nutrit i onal statu s was 

de t e rt:l i ned by seven da y f o o cl i n t a k e r (; cords , r.1 e d i c a l h i s t o-

r ics, phy s1ca l exa mina t ions, a nd labor a tory dat a . Annua l 

i nco me s of the partic i patin g fam il i es ran ge d fro m less th n 

$500 pe r year to $2000 . 

Re s ult s showed that t he highest incidence of not me et 

in g the Reco mme nd ed Dieta r y Al l owance (RDA) for cal ori e s 

occurred in the one to th r ee year age gro up . The me an pro -

te in inta ke f or Caucasia n childre n one to three years of age 

v.1as 38 gr arn s ; mean int ak e for chi l dren four to six ye a r s of 

ag e :as 47 gra ms , con tri buting 12 . 6 per ce nt an d 12 . 2 pe r 

ce nt of the total ca lor ies r espec tiv ely . The me an protein 

in t a ke for Neg ro children one to thr ee yea rs of age was 23 

gr ams ; mean pro tei n intake for c hildren four to six year s was 

33 grams , con tri buting 13 . 1 pe r ce nt of the total calori es 



ir1 be th cases . Vit am in A deficienc y was greatest in Cauca 

s ians in the one to three age gr oup and in Neg r oes in the 

f ou r to six ag e group . 

3 

In 1943 Ha rd y and associ a t es (12) reported a su r ve y 

conducted betwee n Janua ry, 1939 a nd Augus t, 194 1 on 7363 

c h il d1·en f ro m various ethnic and soc i oeconom ic groups in 

Chic ago . Ne i gh borh oo ds of all economic l e ve l s we re i nclu ded . 

I nco me le ve ls of fa milies r anged fro m pub li c we l fare l evr l s 

to amounts in ex cess of $10,000 annua ll y . The c hildr e n i n 

t he study we re ages t wo throu gh 18 years ; in clud ed we r e 

Negro , ~exica n , a nd white ethn i c grou ps . 

Results s ho we d that th e general nutritional co nditi o1 

was dir ect l y ass ociat ed with socioecono mic sta tus . Ninety 

t wo pe r cent of the diets of th e l owest socio econo mic l eve l 

childr e n we re inadequ ate . Howe ver, at the hi ghes t s ocio

econo mi c lev e l th e r e was diet a ry inade quacy in 41 pe r cent 

of the cases . Se venty t wo pe r cent of a ll participatin g 

chil dren di d not mee t recommendations for mini mum ade quac y 

of dietar y levels. Inadequac i es most co mm on l y f ound were 

in the f r uit an d vege table gr oup , whereas pro tein foo ds 

were l eas t in adeq ua t e . Ther e was a definit e i mp rov ement in 

t he diets of the children f ro m the l ow soci oecono mic groups 

upon i ssuance of food stamps t o their f am ilies. 



Bea l (l) r eported the re su lts of an exte nsi ve study 

conducted by the Chi l d Research Council on children fro m 

uppe r middl e class fam ilies in th e Denver area . Articles 
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a ppea red in the ear l y and midd l e fifties . The ch i ldren were 

follo wed from early in the prenatal period through growth 

an d development i nto adul tho od . 

The f irst artic l e by Bea l (l) r eported 604 nutrition 

histories obta ined on 46 chi l dren. The total intake of 

calories, carbohydrate , and fat increased th r oughout the 

period fron1 birth to fi ve years . The prote in int ake showed 

a plateau occu r r in g from 18 mon ths to three years , wi th the 

median int ~ke be in g abo ve the RDA during the first t wo years 

of lif e, and abo ut the same as t he 1953 RDA after two years . 

Bea l ( 2 ) obt ai ned ca lciu m, phosphorus, a nd iro n data 

f rom 795 histories on 58 childr e n durin g t he first five ye ars 

of life . Afte r a ra pid ri se in calciu m int ake du r ing the 

first six mo nths, a l ess rapid in crease ~as noted bet ween 

s· x to ni ne months. A decre ase t o a l owe r calciu m l e ve l was 

no t ed at t wo to th re e y ea rs of age . Th e author s tat ed that 

.. ph osphoru s int ake in creases durin g the first 
yea r , then shows a pattern intermediate betwee n the 
statio nar y inta ke of pr ote in and the mar kedly de 
cr eased inta ke of ca lciu m in th e ear l y preschoo l 
years, incr ea sin g agai n bet we en three and fou r ye ars. 

The hi gh iron intake noted in the f irs t yea r, as a r esult of 

t he high iro n content of infa nt cereals, i s decr eased as 
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ot her f ood s r e pl a ce cerea ls in t he d ie t. Alt hough the iron 

intake l ev e l s i ncr ease d af t e r th r ee y ear s of age , more than 

75 pe r cent of t he i nt akes wer e be l ow th e 1953 RD A for 

c hildren be t wee n t he a ges of t wo and one - ha l f to fi ve ye ars. 

Th i amine , ri bof l avin , and ni a cin da t a we r e obta in ed by 

Beal (3 ) f ro m 934 histori es on 36 c hil dr e n. Th ia mi ne int a ke 

rose unt il ag e 15 months a nd r ema in ed l e ve l unti l sl i g htly 

after age t hr ee yea r s whe n i t i nc r ease d again . The medi a n 

was s ligh tl y abo ve t he 1953 RDA . Ri bo flavi n in t ake decre ase d 

during the seco nd and t hir d years , t he n ro s e ag ain betwee n 

a ges three t o f iv e yea r s . Se ve nty f iv e pe r ce nt of th e 

c h i l d r e n fa i 1 e d to me e t t he R D A f o r n i a c i 11 ; 11 o 11 e v e r , t he i n -

ade uacy of their intak es w s not manifeste by ~ 2ficienc y 

sympto ms or gro wth r a t e . 

Ge a l (4) obt rt i ned data on vit am in A vit am in 0 , and 

ascorbic acid from 1008 histor i es on 64 child ren . More tha n 

thre e -fourths of the children we r e fou nd to h ve int kes of 

vita min A in excess of the RDA from food so ur ces a l one . On 

the average , vita min concent r ates wer e g iv e n to (h e chi l d r e n 

6 4 p e r c e n t o f t h e t i 1, e . i t a m i n 0 i n t a k e l e v r. 1 1·1 a s h i g h i n 

the fir st year of the study because of th e use of concen -

tr a tes an d irradi ted mi l k . In t ke dec lin ed gr ad ually to a 

leve l of 380 int e rn at ional units by ag e five. Ascorb i c ac i d 

intake in the first year r eached a h i gh level ~e cause of the 
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general use of concentrates. The diet supplied an increas-

ingly larger amount for the balance of the five years. 

In 1962, Metheny a nd associates (22) reported a study 

con duc ted wit h children fro m the age of t wo and one-half 

t hr ough five and on e - ha l f years attendin g nur s ery schoo l and 

day ca re centers in Colu mbus, Ohio. Th e d ietary patter ns of 

t he c hildren were re l ated to employment of t he mother , fami ly 

in c ome level, a nd f am ily market i ng ha bit s. In addit ion, 

info r ma tion wa s sou ght as to the source of t he mother•s 

k~ ow l edg e abo ut feedin g th e f amily . The ene r gy va l ue , pro-

tei n, rib ofla vin, ni ac in , c a lciu m, iron , vi ta min A, and 

asco r bic ac id co nte nt of th e di et we r e ca l cul ate d o n info r ma -

tio n obta i ned f ro m d i eta r y r ecords . 

To c l ass i f y t he d i e t s in the above study three leve l s 

of nu trient con te nt were es t ab li s hed: 

1 ) Al l nutri en ts meet in g 100 pe r cent of the 
N a t i o n a l R e s e a 1· c h C o u n c i 1 ( N R C ) 1· c c o ntm e n d e d 
a ·l l owa nces . 

2 ) One or moe nutrients l es s th n 100 pP.·r ce nt 
but a l l in excess of 67 per cent of the NRC 
r e co 111m end e c a 1 1 o \v a n c e s . 

3 ) One or more nutri e nts less than 67 per ce nt 
of the NRC recommend ed a ll owances . 

\·1 i t h t h e a b o v e c 1 a s s ·j f i c a t i o n s e s t a b 1 i s h e d a s c r i t e r i o n f o r 

d i eta r y eva l ua ti on, r es ul ts sho we d t hat 21 per cent or the 

diets were i n the f ir st class i fication , 61 per cent we r e in 
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the seco nd cla ssifica tion, and 18 pe r cent we re in t he t hird 

classificati on. Vita min A was the si ngle nut rient fou nd to 

be cons istently provided in adequ a t e amounts , and only one 

diet did not meet the fu ll a ll owa nce of that nu trient. The 

most poo rly supp li ed nutrien t was i ro n . Fo rty nine per cent 

of the children ha d obtained l ess t han the recommende d allow

ance. Furthe r ana l yses revealed th at approxi mately 40 per 

c~nt of the diets we r e supplying less than th e r ecomme nded 

allowances for cal ciu m, thia mine, and energy va l ue. Protein, 

rib of lavin , ascorbic acid a nd ni ac i n al l owa nces we r e be ing 

me t by 85 per cent or mo re of th e d i e ts. Ch il dren from lo w 

i nco me gr oups ($3700 or be l ow ) made up the gro up ha vin g the 

gre ates t percentage of inad eq uate diets . Chi l dren wh os e 

.. 1other's 1vere working had s ·lightly be tter d i ets than th ose 

whose mot hers were not emp loyed . Past experi e nce, educatio n, 

and printed materi ls were the most i mpo rtant sou rc es of 

i n f o r m u t i o t~ u s e d by t h e 111 o t h e r s f o r f e e d i n g t h e i r f m i 1 i e s . 

In 1962 Dierks and Morse (10) studied the food habi ts 

a nd nutrient inta ke s of 121 ch ild ren ra ngi ng in age f ro m 

t·r~ o to si x years whose parents we re living i n a ma rried 

s t u d e n t h o s i n g pro j e c t a t t he U n i v e r s i t y o f r·i i n n e s o t a . 0 n e 

or both of the pa rents were und e rgr aduate or Jradu ate student s ; 

t hus, the general ed ucationa l l e vel \vas high e r than wo'J l d be 

exp ected for the ge neral po pu l ation. In ma ny instances , one 

o r b o t ; 1 p a r e n t s "' e r e "' o r k i n f u 1 I o r p a r t t i m e . 
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The intake of calories, protein , ca lciu m, i ron, vita-

rn in A, thia mine, riboflavin , ni acin , and ascorbic acid wa s 

calculated from dietary records kept by the mother. Intakes 

we re classif i ed as fol lo ws: 

1) Child ren whose intake exceeded 75 per cent 
of the RDA . 

2) Children wh ose intake fell between 50 and 
74 per cent of the RD A. 

3) Children whose intake was l ess than 50 per 
cent of the RD A. 

These classif ic ations ~vere ca t egorize d as "good 11 , "fair ", and 

" poor 11 • T h e c o n t r i b u t i o n s of s n a c k s to t h e to t a 1 n u t r i e n t 

inta ke we re als o evaluated . 

In co mpa rin g the diets in th e st udy by Di erks and Mo rse 

(10) with the RDA it wa s found that the rnea n t ota l nut ri en t 

intake of calori es protein , iro n, v ita min A, th ia min e , 

r i b o f 1 d v i n , a n d a s c o r b i c a c i d e i t h e r m e t o r 1-1 s i n e x c e s s o f 

th Recomme nd ed Di e tary Allo wances. Howe ve r, I'Jhen co mp ure d 

with the 1964 RDA , the in t ke of iron f e ll bEl ow the r ecom -

mendat ion . Few children we r e fou nd t o have int kes for in-

d i v i d u a 1 n u t r i e n t s 1·1 i 1 i c h we r e be 1 o 1v 50 pe r c e n t o f the R D A , 

a n d i 1 o c h i l d r e n h a d i n t a k e s w h i c h I'' e r e 1 o 11 i r. c:. 1 1 n u t r i e n t s . 

The d iets were calcul a ted omitting vit amin suppleme nts . How -

ever, at leas t 71 per cent of th e chil dre n we r e r eceiv in g 

vita mi n supp l eme nts dai ly . 



Hootman and ass ociates (1 6) found that the nutrient 

inta ke of children included in their study did not show 

9 

ma jor nutritional inadequacies . This investigation was con-

ducted in t he Summer of 1963 and included over 50 children 

between the ages of three and 17 years from low income 

families in Story County, Iowa. The fa milies se l ect ed were 

l' e c e i v i n g c om m o d i t y f o o d s a n d m a n y o f t h em w e r e r e c e i v i n g A i d 

to Depende nt Chi ldren. The mo nthly inc ome averaged $290 with 

a ran ge of $1 76 to $450. The fa mi l y incomes supported an 

a verage of seven persons with a r a nge of fo ur to 12 perso ns 

p c r fa 1n i l y . The aver age e ducat i on a l l e ve l of th e pare nts 

\•Jas ninth gr ade v1ith the ran ge be ing from comple tion of t he 

fourth grade to high school graduate . 

Information i n the above study concerning the food 

practices of the family , eat in g habits and food attit udes of 

t '1 e c h i I d r e 11 1v a s o b t a i n P. d t h r o u g h i n t e r v i e w s w i t h the mothers . 

P r o t c i n , c a l c i u rn , i r o n , v i t a 111 i n A , t h i a m i n e , r i b o f l a v i n , 

a s c CJ r b i c c i d a n d c n e r g y v a l u c s w e r e e s t i 111 a t e d f r o •n t h e 

inte1· vie"'' reco rd fo r assessment of nutri e nt intake. Di et 

h i s to r i e s \v e r e p a t t e r n e d a f t e r 8 u r k e ' s f o r m . T h e 1 9 6 4 R D A 

'.'!a s u s e d t o e v a l u a t e t h c d i e t s a n d t h e f o 1 1 o w i n g c 1 a s s i f i c a -

tion ~~s desig nated : 

Group I . All nutrien t intakes mee ti~g or 
exceeding 100 per cent of the 
reco mm2 nded allowa nc es . 



Grou p II. At l east one nutri ent intake be l ow 
1 00 per cent but none be l ow 67 per 
cen t of t he recommended allowances . 

Grou p II I. At l eas t one nutrient intake be l ow 
67 per cent of the reco mm e nded 
a ll owa nces . 

1 0 

Die ts c l assified as Group I or Group II were sa i d to be ade-

quate . Se ve nty nine pe r c e nt of the di ets analyze d were 

cl assified as adequate . 

In adeq uate levels were fo und only for ca lci um, iro n , 

and ascorb ic a cid . Howe ver , in the thre e yea r to 10 yea r 

o 1 d a g e g r o u p , a s c o r b i c a c i d \·1 a s t h e o n 1 y n u t r i e n t f a i l i n g 

t o m e e t 6 7 p e r c e n t o f t h e r e c om me n d e d a 1 1 o \v a n c e . v~ h i 1 e t h e 

ov erall results indic ated no gross inad equa ci es , only 45 per 

ce nt of t he cases s tu d i ed had fu ll y adequate diet s . 

A study publis hed in 196 8 by Kerr ey an d co-inv es t i gators 

(1 8) indi cated that t he di e t s of ch il dr e n f ro m lo w i nc ome 

gro up s co mpa r ed fa vor ab le wit h the Recommended Di e t a r y 

All owa nc es . This study was conducted on 40 pr esc ho o l c hildr en , 

thr ee a nd on e - ha l f to fi ve and on e - half yea r s of ag e , livin g 

in Lin coln, 'ebr a ska . The su bjects we re d ivided into tw o 

gr oups with 20 s ubj ec ts per gro up . The f irst gr oup conta i ned 

subjects wh o we r e attending t he Chi ld De velop ment Labor a tory 

at th e Unive r si ty of Nebras ka . The second group was composed 

of child ren wh o \' ere fro m fa milies r eceiving pu bli c assis tar.::e . 

Inf or ma tio n was obtain ed fro m fo od r eco r ds kep t by t he motr ers . 
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The r ecord s were ke pt in mos t in sta nc es f or three consec uti ve 

days. Nutri e nts eva lu at ed were pr otei n, fat , calciu m, iron, 

vit ami n A, t hia mine , ribo f l a vi n , as corbic ac id , pantothenic 

acid, ni aci n equiva l ents , and calori es . The calc ulati ons 

did no t i nc lu de di eta r y supple me nt s . 

Each child' s nut r i e nt inta ke was co mpa red with t he 

RDA and scored in accordance wit h th e f ollo win g: 

1) Meeti ng or excee din g 75 per ce nt of th e RDA . 
Score- - posi tiv e one 

2) More th a n 25 pe r c e nt but l ess th a n 75 per 
cent of the RDA . 
Score--n eut er 

3) Twent y fiv e pe r cent or le ss of the RD A. 
Scor e- -n egat i ve one 

Eac h ch ild' s sco r e was totaled a nd his diet classified as 

l ov-1, me diu m, or hi gh. Scores of five or l es s were clas s if ied 

as lo w; scores of six to s e ve n were me diu m; an d sco r es of 

~ight were high . 

Resu lt s of the Kerrey s tudy (18 ) indicat ed that the 

mean caloric intake was s li ght l y below the reco mme nd ed a ll ow -

ance for each of the study gr oup s ; however, the mean inta ke 

for al l nutr i ents except iron either met or wa s above the 

rec omm ended a llo wanc e for both study groups. Eve n t hough the 

mean ~ntakes indicated t hat the diets we re adequate , there 

wer e children wh ose i ntakes were less than that r eco mm ended 



1 2 

f or the nutrients studied. As with th e previous studies re

vi ewed, ca l ciu m, iron , and ascorbic acid were the nutrients 

most often supplied in a deficient amount . 

The diets we re individually eva luat ed using two-thirds 

of th e PDA as adequate . Al l nutri ents except iron , ascorbic 

aci d an d vita min A were found adequate for 90 per cent or 

more of t he chi l dren. Genera l ly, the child of the l ow 

so cio econo mic group compared more favorably with the RDA 

th an other children i nc l uded i n the study . 

I n ana l yzing the sources of nutrients in the diet , it 

was found that 32 per ce nt of the tota l calories were pro

vid ed by the bread and cereal group for children from the 

lo w soc i oecono mic group , whereas mi l k and mil k pr oducts were 

the bes t sources of calories for the higher income group . 

Th e brea d an d cereal gr oup a l so pro vi ded the bes t sources of 

iron a nd t hiamine i n th e d i ets for both gr oups . 

Owen and Kr am ( 25 ), in a st udy co nducted i n Mi ssissippi 

durin g t he Fa ll of 196 7 t hro ugh the Sp r ing of 1968 , noted 

that e ne r gy va lu e s, as we ll as ca l ciu m r ibof l av i n a nd asc orbic 

acid wer e t he nutr ients mos t often appearing i nadequately i n 

the diet . Five hu ndr ed f i f t y ei ght chi l dren ages one t o s ix 

were includ ed in t he stud y . The av er age pe r cap it a i ncome 

of the fa mil i es includ ed in the st udy vas $1,1 24 pe r yea r with 



the med ian inco me being $925 . Twenty five per cent had 

in co mes below $375 per person . The chi l dren were divided 

i nto groups according to per capi ta income of fami li es as 

foll ows : 

Group A--l ess than $500 
Group B--$500 to $1,000 
Group C--$1 , 000 to $1 , 50 0 
Group 0--more than Sl , 500 

Th e ca lor ic intake of the chi l dren in Groups C and D was 

higher t han the caloric int ak e for the childre n i n Groups 

A and B. The childr en f ro m Grou p C and D received mor e 

1 3 

calo ries from dairy products , whi le the child r en f ro m Groups 

A and 3 rece iv ed r11o r e ca l o1ies from l egu 1ne s ar.d g;·ain pr odu cts . 

The total calciu m int ake was a l so lower fo r the childr e n fr om 

Grou ps A and 8 th a n for tho se in c lud ed i n Groups C and D. 

The ch i l dr e n of Gr ou p D r eceived more than thr ee - fo ur ths of 

th eir ca l cium supp l y f ro m dairy products, whi l e those of 

Group A rec ei ved les s than half thei r supply f rom dairy 

pr oducts, indicating th a t as inc ome l e ve l incr eased , better 

sour ces of calciu m appeared in the diet . 

The prot e i n i n t a k e r a n g e d from 3 . 0 gr am s per k i 1 o g r a n1 

for Gr ou p A to 3.8 grams pe r kilogra m for Group D. Approx i 

mately 60 per cent of the protein was provided by ani ma l 

sour ces for all four groups . 
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Iron int ake ap pe ar ed about the s am e for a ll t he grou ps , 

but the children in Group A rec e iv ed a gr eater po rt ion of 

their ir on in the for m of l egu mes . Ascor bic ac id was pro -

vi ded about equ a ll y fro m vegetabl es and fruits for Group A; 

ho wever, as i nco me l e ve l inc r ea sed , not only did ascorbic 

aci d content increase as a r es ult of vita min supple me ntat i on , 

but fruits con tributed a gr ea t er s hare of ascorb i c acid to 

the diet . It is note d that 20 per ce nt of the children in 

Group A r ecei ved vi ta min supple ments , whereas 50 per ce nt of 

t h e c h i l d r e n i n t h e o t h e r t h r e e g r o u p s r e c e i '' e d v i t a :11 i n 

sup pl eme nts . Vit am in supp l em ents a l s o contributed to a 

hi gher amount of vi tamin A, thia mine , and ribof l a vin in the 

diet s of the t hree higher inco me l e ve l s . 

Recomm end ed Di et CJ. ry_ All o1vances 

T he R e co m me n d e d 0 i e t a r y A l l o \v a n c e s ~~ e r e p u b l i s h e d f i r s t 

i n l 9 4 3 , \v i t h r e v i s i o n s a p p e a r i n g i n l 9 4 5 , l 9 4 8 , l 9 5 3 , l 9 5 8 , 

1964, an d 1968 ( 26 , 28) . In using th e Recom me nd ed Di eta ry 

All owances it i s i mpe rative that on e does not l ose si gh t of 

th e purpose s of the allo wa nces . Sebre ll ( 28 ) states : 

If th e ir purpose is misint e r pr eted , one is 
led to t he e rron eo us conc lu sion that the r ecom
mendat i ons are to o high. They a re se t at le vels 
which will maintai n good nutrition in practically 
all healthy pe r sons in the United States and ar e 
int ended to se rv e as goa ls i n pl a nni ng food sup
plies and as guid es f or the int erp r eta ti o n of 
food cons umpti on records of grou ps of pe o ple. It 



mus t be str essed t ha t s i nce the r eco mm endat i ons 
are intend ed to meet the fu ll needs of prac ti 
cally ev e r ybody , t hey wi ll be cons i derab l y hi ghe r 
th an so me pers ons will need . 

Sinc e the a llo wa nces are int e nde d t o be adequate for a l l 

group s of peopl e l iving in th e Unit ed Sta t es, a mar g in of 

1 5 

safety is provided f or indi v i dua l vari a tio ns . An indivi du a l 

\<J h o s e d i e t d o e s not me e t t h e R e c om me n d e d D i e t a r y A 1 1 o vi a n c e s 

may not be ma lnouri she d (2 6 , 28 ). It i s i mpo r ta nt th at 

ot her criteria s uch a s eval ua ti on of c linic a l sym ptoms , bi o-

chemical studies, a nthro pome tric meas ureme nts , a nd past a nd 

pres e nt nut rient int ake be cons i de r ed in eva lu a tin g th e tota l 

nutrition a l s t a tus of a n ind i vi d ua l. 

A s umma ry of t he Rec omme nded Di e t a r y All owa nces , 1968 , 

for ch il dr e n betw ee n th e ag es of two t hrou gh s i x a nd a s um-

mary of the Reco mm en de d All owa nc es for t hi s age group fr om 

1943 to 1968 may be fo und on th e follo win g pa ges . One of 

th e ma jor changes appeari ng in th e 1968 a l lowan ce s is t he 

breakdown of ages for ch ild r e n into yearly cat eg ori e s up to 

th e age of four. Of particular note is the 37 . 5 per cent 

reduction in protein require ment for children in the ag e 

grou p one to three years, and the 40 pe r cent r eduction in 

children of the four to six yea r age gr oup during the pe riod 

1943 through 1968. I ron wa s ra ised 114.5 pe r cent f or the 

one to three year age group and 25 per cent for the four to 

six yea r age gro up . For children -ro m one to three yea r s of 
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ag e the r e has been a drop in th e ca loric, calciu m, and ribo 

f 1 a v i n a 1 1 o \v a n c e s , vi i t h a n i n c r e a s e i n t h e t h i a rn i n e a n d 

ni acin a ll owances in 1968 over th at r ecommended in 1964 . In 

t he children ages four throu gh six , an incre ase i s noted in 

t he thia mine a ll owa nce, whe r eas the ribofl avin and ascorbic 

aci d a ll owa nce s have decreased durin g this same pe ri od . 

Bec a use of t he ir genera l pro mul gat ion , it i s co mm on 

pro cedu re to make assess me nt s of di e t a ry surveys on th e 

basi s of the curre nt Re comme nd ed Di etary All owan ces. I n 

co mpar in g previous data and s tudies , the year of t he Rec om

me nded Di e t a r y Allow a nc e used in the st udi es mus t be take n 

int o conside r a tion for pr ope r evaluation . 

Meth od ol ogy 

Meas urin g th e di e tary intake of hu man individu a l s i s 

a co mp l ex pro bl em and mer it s car ef u l con side r at ion in t he 

sel ect ion of the approach to use i n the co ll ection of nutri

tion informati on. rinal decisions as to choice of me t ho d( s ) 

will depend on the purpo se a nd obje ct i ves of t he s t udy und er 

ta ken. 

Ac co rdin g t o Bur ke (8), the best me thod for obt a inin g 

accur a te r ese arch information is t he use of balan ce studies. 

Howev er, balance studi e s are expensive , ti me consu mi ng , and 

diff icult to ex ecute . Ano th e r method emp loyed t o obt ain 
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accurate dietary record in f or mation is to wei gh the food 

serv ed per mea l, we i gh the food left ov e r , and calculate the 

d ifference t o obt a in actua l inta ke (8 , 19). Aliquot s am pl e s 

of food for the me als are analyzed to obt a in actual nutri

ent content. This techniqu e is used un de r contro ll ed condi 

tion s, and th e major disadvantage i s t ha t an atypica l situ c. 

tio n is creat ed and one do es not obt a in i~ f or ma t i on whic h i s 

in dicativ e of no r ma l eatin g habits . A modifi c ation of t hi s 

method is to have an indivi d~a l we i gh his food in his own 

e n v i r o n m e n t , b u t s u b j e c t s f r e q u e n t l y a r e u n 1-1 i l l i n g t o d o 

thi s for a n extended pe ri od of ti me . 

Th e limitations of the previou s rn ethod::: f or s tu d:: in g 

th e nutrient inta ke of individu a l s l imits the c hoice of 

method used to th e 24 ho ur in take or so me t yp e of dietary 

hist ory . Burke (8 ) has s ta ted t ha t the best perso n to ta ke 

the diet ary history i s a train ed nutritionist fa mili ar with 

th e t echniques of intervie wi ng and ski lled in ob t a in ing i n

for ma tion by mea ns of dietary histories . In addition, the 

nutrition ist mus t be fa mi l iar wi th the cultur a l influen ces 

on th e eating habits of the g roup involved, possess kno wl edge 

conc ern in g food values, and ha ve an a 1areness of t he economic 

and social conditions of the gro up . Estab l ish ment of rap po rt 

with the interviewee is essentia l if accurate information 

is to be obtained . 
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Hendel (15) stated th at "the major socioeconomic factors 

in f l uencin g childr en's diets are inco me , ur banizat i on , edu-

catio n of the mot her , and nu mber of ch il dre n in the family." 

Brill (7 ) pointed out that i n co mm unicating with members of 

l ower socioeconomic gr oups, three major bar riers ex is t : 

1) Diff e r ences in values 

2 ) Imput i ng our own feeling and att itu des to 
others 

3) Lac k of accepta nce of people as they are 

On e must understand these d i ffe rences a nd use the know l edae 

a cquir ed to obtain a be tt er und e rstanding of th ese diff erences 

i f one is to work effect iv e l y in achie ving desired result s 

with groups of people f r om th e lower socioecono mic l evels . 

Wakefie ld ( 29 ) pointed ou t that e rror s which app ea r in 

an in ter vi ew are : 

1) Bias arisin g f r om the effec t s of th e i nte r
vie wer on t he in terview e e 

a) In appropria te appeara nc e or beha vi or 
b) Ta kin g li berties with questions 
c ) V a r i a t i o n s i n t h e i n t e r v i e \v e r ' s p r o b i n g 

and t echnique 
d) Atti tudes of the inter vi ewer as they 

affect resp ondent 
e) Int erviewer's expecta tion that may cause 

hi m to i nterpret the r esponse in a n i m
proper ma nner 



2) Bi as a r is i ng from the effect of the respo ndent 
on the i nt rvi ewer 

..., ' .) I 

a) Conc ea l men t or di s tortion or a confo r mi ty 
bi as of infor ma tion 

b) Bi as i n mem ory 
c) Ig noranc e of the fact or of the mot iv at i on 
d) Res pond en t who en gag es in the int e r vi ew 

in a half hea r t ed wa y 

Bi as ari s in g fro m i nter vi ewer-responde nt 
int era ct i on 

a ) L o 1-1 r a p p o r t 
b) Int er vi ew not s tr uct ur ed enough 
c) Poss i bl e rejection of the r espo ndent by 

the in te rvi ewer hi mse l f 

21 

You ng (34) has poin ted out that bef or e beg i nn i ng , t he objec -

t i v e o f t h e i n t e r v i e w m u s t b e u n d e r s t o o d by t h e i n t e r v i e 1·1 e r . 

Th e app~opr i ate t ec hniqt1e use d Y.Jill depend on the pu~ p o se of 

t he i n t e r v ·j e \1/ a n d w h a t i s t o be a c co m p l i s he d . The me t 11 o d of 

proc ess in g da t a obt a in ed will a l s o be in f l ue nced by t he 

t ec hni que us ed (35) . 

Reed and Burke (27) , in outlinin g se ve r a l aspe ct s of 

the dietary history as a n inst r ume nt in gath e rin g nu t ri t ion 

info r ma t i on , poi nted out th e i mp ortanc e of a "cross ch ec k" 

to help the i ntervie we r judge th e r e liabi l ity of the in f or ma -

tion obtained . The "cro s s chec k" used during t he int e rvi ew , 

t o g e t h e r w i t h t h e u s u a 1 f o o d i n t a k e r e c o r d , \I/ i l l h e l p i n 

dete r min i ng the amount of each food or group of foods which 

make up t he a ve r age da i ly intake of an individua l . 
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The in fo r ma tio n appearin g in th e lit erature indi cate s 

th at ther e is lac k of ag r ee me nt as to wh ic h i s the opti mum 

l ength of time to keep di tary int ake r eco rd s on indivi duals . 

L e n g t h o f t i me v a r i e s f r o 111 o n e d a y t o o n e w e e k , d e p e n d i n g o n 

th e specific purpo ses of the s tudy . Methe ny and associ a t es 

( 22) obtained in fo r ma tion by having th e mot hers kee p a con 

secutive th r ee - da y record of what th e ch il d ate away fr om 

school. Conc urren t l y , a thr ee- da y record of what t he child 

was eat in g in school was obt a in ed for the same ti me int e rv a l . 

Ho otman and others (16) int e rvi ewed mot he r s r ega r d ing the 

fo od practices of the fa mily and diet histor i es we r e obtained 

by the me thod report ed by Bur ke ( 8 ) . Bea l (1) ca l c ul ated the 

nutrient i ntake f r om nutritional histori es usin g th e 24 hour 

int ake as a "cross ch ec k". 

Ke rr ey an d co-investi ga tors ( 18 ) used a thr ee - da y food 

r ecord to obtain di e t ary information , with the days bei ng 

co nsec utiv e in most in sta nc es. Mo th e r s were gi ve n both 

verba l a nd wr i tten in st ruction s for r ecording t he am ount s of 

f o o d e a t e n by t h e c h i 1 d r e n . An! o u n t s :,v e r e r e c o r d e d by v o 1 u m e 

for li qui d a nd soft foods and by me asure me nt for other foods . 

Pl a t e waste was r eco rded and sub tr ac t ed fro m the or igina l 

measur emen ts . Die r ks (10) intervi ewed t he mothers and used 

a t hree day food i ntake record . Amounts of fo od we r e recorded 

in comm on househo ld me asu r eme nts . 1. othe r s also rated the 

diet s as "good" , "fair" , a nd "poo r " . uta (24) used a ques -

tion naire and thre e day die ta ry record fo r a study. 



23 

Ca l cu l a tion s of nutri e nt s in al l the above studi es we r e 

conduct ed primarily us in g United Stc.tes Departme nt of Ag ri -

c u l t u r e H a n d b o o k u n~ b e r 8 ; h o \'1 e v e r , 8 o 1·1 e s a n d C h u r c h F o o d 

V a l u e s g_f_ P o r t j_q.!.J2 C om m o n l y U s e d "''a s a l s o c i t e d . I n u s i n g 

foo d composit ion t a bles , the va lu es r epo r ted are aver age 

fo od va lu es (13 , 30) . Th e r e li ab ility of ca l cu lations made 

of nutri nt in take us in g fo od tab l es depends on an accu rat e 

descri ption of the ki nd and amo unt s of foods eate n . 

T o e n a b 1 e t h e d i e t a r y i n f o r m a t i o n 1·1 h i c h h a s b e e n c o l -

l ect ed to be mea ni ngfu 1 , basic typ es of in fo r ma tion shou l d 

be coll ected about a n indivi dua l in addition to the di eta r y 

i nfor mat i on . Youn g and Tru l so n (35 ) s uggest s uch t h i ng . as 

age , sex , occupation, act iv ity , heigh t , and we i ght hi story . 

Th e autho r s po i nt ed out t hat an y ad diti ona l infor ma tion 

needed to make the data co ll ec t ed mea nin gfu l shou ld be ob

tai ned a t t he time of coll ec ti on of pri ma ry data . 

Eva luation of growth pr og r ess of a ch ild ca n be ma de 

thr ou gh the use of va riou s kinds of gr ow th charts . Hootma n 

and associates ( 16) eva lu at ed me an h c~g ht and weights of 

childr en in a st udy using the J acks on - Ke l l y gro wth ch a rt , 

and pl otted he i ght a nd we i ght fo r age on t he We tz e l Gr id . 

Chri staki s (9) pl otted height and we i gh t values on t he St uart 

Chart. Muto (24) plot t ed t he heigh t and weig hts of J apanese 

child ren on the J acks on- Ke ll y gr owt h ch arts, a s d id 1cGanity 

(21) in a nutritio n su rv ey con ucte d in Texas. 
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PURPOSES OF THE STUDY 

Th e study was des i gned to meet th e fo ll owing objecti ves : 

l) To eva l uate the dietary int?ke of t he fo ll ow 
i ng se l ected nut r ients 

a ) Ca l or i es 
b ) Protein 
c) Fa t 
d) Carbohydrate 
e) Ca l c i um 
f) Phosphorus 
g) Ir on 
h) Vit amin fl 
i) Thi am i ne 
j) Ribo f l avin 
k) Asc or bic acid 

2 ) To e va l uate the sources of protein i n th e 
da il y diets of the preschool children parti
ci pa tin g in the study . 

3 ) To obt a i n infor ma tion concerning pa r ticipa
t i o n o f t h e c h i l d r e n ' s f a 111 i l i e s i n t h e c om -
mod ity food prog r am . 

4) To l ea rn t he sou r ces of nu t ri tion in fo r ma t i on 
utilized by the mothers of th e chi l d r en 
particip a t ing ir t he study . 

5) To dev e lo p a foo d i nt ake r ecord fo r m wh i ch 
could be kep t with ease by the mothe r and 
a l so provi de depe ndable info r mat io n fo r use 
by th e nutrition ist . 

6) To obtain in f or ma ti on be nefic i a l to nutri
tionists in pl an n ing nut r i ti on educa t io n pr o 
gra ms for mothe r s of pr eschool ch il dr e n fr om 
low socio econo mic grou ps . 

Presc hoo l children fro m low socioecono mic groups ~e re s e l ec -

ted for t his nutrition st ud y since ther e i s a gro wing co nce rn 

in America concernin g t he gen cY al well being of the membe rs 
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from this age group . The li mited infor rn ation which has ap 

peared in the literature added further justif~cation for the 

s t udy . 



CH APTER II 

P L A N 0 F P R 0 C E D U R E 

The genera l purpose of this study was to eval uate the 

in take of a selected nu mber of nutrients in the diets of 

preschool chi ldr en fr om lo w socioeconomic groups . Special 

emphasis was g iven to the evaluation of the protein int ake 

and sources of di etary prot e in . 

THE STUDY GROUP 

I n f o r m a t i o n ~·1 a s o b t a i n e d o n S t• r r e s r. h o o i c h ·j H r f n ?. 

t h r o u g h 5 y e a r s o f a g e . T h e c h i 1 d r e n vt e r e r11 e mll e l' s o f f a ·n i -

l ies who liv ed in the Dal l as , Te xas area and attended var-

i ous medical out - patien t clinics opera ed for children in 

this area. Bo th ma l e and female subjects were includ ed , a nd 

mere than one child fro m a fam i l y in the specified age gro up 

was consid e red e li gi bl e for th e st ud y by the investigator. 

The st udy was no t l i mited to any on e e thnic group . Ch i ldren 

di agnosed as hav i ng me t ab ol ic disorders or mental and physi 

ca l ha nd i ca ps we r e excluded from the study . The data were 

coll ected duri ng the l ate Spring , early Summe r, and Fa l l of 

1969 . 

26 
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T H E I S T R U f·1 EN T S 

Th e "Int erv i ew Form" and the set of forms entitled 

" F o o d I n t a k e R e c o r d " vie r e u s e d t o o b t a i n i n f o r m a t i o n f o r t h e 

s t u d y . B o t h f o r m s 1-1 e r e d e v e l o p e d by t h e a u t h o r . T h e i n -

fo rnra tion v-•as ob tained by the i nvestigator th rou gh a pe r sona l 

in te rvie 1v wi th the mothe r of the child selec t ed f or the 

study , and instructions for keeping the food record form 

~ere g iv en by the in vest i gator to the mot her at t he ti me of 

t h c i n t e r v i e \v . I n t h e c a s e o f a n o n - E n g l i s h s p e a k i n g m o t h e r , 

t h e i n t e r v i e 1v a n d i n s t r u c t i o n s vi e r e g i v e n t h r o u g h a n i n t e r -

pr eter with the a uth or pr esent . The int erprete r was a 

b i 1 i n g Li a l 1 e g i s t e r e d n u r s e 11 ;, o h a d e x p e r i e n c c ·,;· o 1 k i n g ; r. t h c 

area in which the study ~t-Jas conduct ed . 

Th e Int e rv iew Form 

The o bjec tiv es of this in str ume nt we r e thr ee fold: 

l) To de t e r mine ce1 t a in vital stat i st ic s conc ern
in g the c hil 

2 ) T 0 o b t a i n i n fo r rn.: t i on ab out th e gene r a l eat i n g 
ha its of t he ch i l d 

3) To obtain pertinent fa mily in fo r ma tion. 

The informa tion sought en abled the investigator to establi sh 

r appor t with the mot he r during t he interview . 

The birt hdate was used to classify the chi l dren accord 

i ng to age groups , and t he pres e nt he i gh t and veig ht we re 
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used f or ch art in g CL.;rrent gro 1th and develop ment status on 

t he Iowa Gro wth Charts ( 17 ) . 

Infor ma tion obtained concerning the gener a l eating 

habits of th e child ena bled t he investigator to ascertai n 

what ap peared to be a typica l day ' s mea l patte rn and the 

foods most co mmonl y offe r ed in the home . Th e in f or mation 

pr ovide d a "cr os s ch ec k" f or the data obtai ned from the food 

r ecord and a ided the investigator in determining the authen

ti city of the food r ec ord . 

The fam il y information pro vid ed data concerning parti

ci pation in the commodity food prog r am a nd sources of nutri

ti on in formatio n which the mother had r ece iv ed regarding 

fe edin g her fam il y . The inv est i gato r was of the op i nion 

th at infon a tion abou t the co mm odi ty food pr ogr am an d the 

sour ces of the moth e r' s nu t r ition know l edge woul d be he l pf ul 

t o nu tr ition is ts pl anning nut riti on education pro gr ams for 

moth e rs of presch oo l childr e n of l ow socioecono mi c groups . 

In for ma tion was ob ta i ne d on th e fa mil y in come , nu mbe r in ~h e 

family, and educational l e ve l of th e mothe r . 

Th e "Supple ment f or Addition a l Childre n in a Famil y" 

in f or ma t ion sheet was us ed if more than one c hi l d in a fa mily 

pa r t ic ipated in the stud y . A copy of t he "Interview For m" 

and t he "Supp l eme nt for Additional Children in a Fa mil y " 

for m fo ll ow . 



29 

T H E T E R V I E W F 0 R M 

Fam ily Numbe r --------

Na;ne __________ sex ___ Age 8irthdat e ----

Birth We i ght Birth Len gth Fu ll-t erm Yes ---- ----- No 

Pre n1 at u r e Yes No Pr ese nt \~ e i g h t __ P r es ent Hei gh t __ 

Mother employed outside th e home Yes No 

If yes , who care s f or th e child? 

~ here i s t he child cared for? 

If car ed for out s id e th e ho me , v1hat me a l s , if any a r e pro
vid ed? 

Nu mbe r of mea ls us ually eaten per day by the chi ld: 

Num be r o F s nacks usual l y ea t e n per day : 

Regu l ari t y of mea l pattern : 
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What does your child usua ll y eat for : 

Breakfast : 

[3 e t 1v e e n [3 r e a k f a s t a n d L u n c h : 

Lunch : 

Between Lunch and Supper : 

Suppe r : 

After Supper : 



Do you gi ve your child vi tamin supplements or any ki nd of 
di etary supplement? 

If so , what kind? 

Ho~v much? 

Which of tne followin g kind s of foods do you usua lly use : 
(ci rc l e ) 
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M i 1 k : vJho l e low fat (2. 0 per cent ) skim 

Breads : 

Cer ea l s : 

Sp r eads: 

Fr uit s : 

Fruit ju ·i ces : 

Vegetab l es : 

Potato es and 
pot ato s ub
stitut es 

Soups: 

po1·1d e r ed skim canned other 

whit e \'1 h o 1 e vi h e a t "diet" bread 

tortill a oth e r 

coo ked dry both 

butter m r ga rin e ma yonnaise other 

cann ed froz e n fresh dri ed 

cann ed f roz e n f r esh 

c a nn ed f r oz e n fres h dri ed 

po t atoes beans ric e ma ca ro ni 

other a ll 

ho memade canned both 



Are you receivin g co mm odity foods? Yes No 

Which foods do you use mos t? 

~~ h i c h c o 111 !n od i t y food s d o you f i n d m o s t he 1 r f u 1 i n feed i n g 
your child? 

Are you receiving donated mi lk? Yes o 

If yes from who m. 
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W hi c h of the f o 1 1 o 1·1 i n g so l l r c e s h a v c bee n the 111 o s t he 1 ~' to yo u 
about fe eding your child? Circle thr ee source s and of the 
t hree sele c ted , indicate the one most helpful . 

magazines di etitian 

r adi o bo oks 

news paper fri e nd 

tel e vi s i on r e l a tiv e 

doctor nutriti onist 

nurse ho memaki ng cl asses 

Co mm ent s : 

D a t e I n t e r v i e vi : 



S U P P L E M E N T F 0 R 

CHILDRE N IN 

A D D I T I 0 

A F A t~ I L Y 

Fam il y Nu mber 
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A L 

-----

Name of Chi ld Sex Age ------------------- ---- Birt hdate -----

B i r t h \·I e i g h t Birth Height Fu ll-t erm Yes ·---- ----- No 

Prematur e Ye s No Prese nt Height P r e s e n t \~ e i g h t _ 

What do es your child us ual l y eat for : 

Breakfast : 

Betw en Breakfast and Lunc h : 

Lun ch : 

Be tw ee n Lunc h a nd Supper : 

Supp er: 

Af t er Sup pe r : 
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The Food Intake Form 

The pur pose of the food int ake for m was to obt ain in-

formation conc erning \•Jhat the participating presc hool child 

ate over a consecutive three day period . The form was 

developed with the fo ll owing objectives considered : 

1) To have a s i mp l e form underst a nd ab le to the 
participating parents 

2 ) To faci l itate the recordin g of foods se rv ed , 
methods of preparatio n , and amounts of food 
consumed 

3 ) To obtain as accurate a record as possib l e 
wi th in the li mi tations of the r ecorder 

4) To e nab l e the record for m to be translated 
in to Spanish. 

De t a i l e d i n s t r u c t i on s for r eco rd i n g th e f o o cJ i n ta ke we I ' e 

developed. Foods we r e rec or ded us i ng com mon househo l d m a -

s u r ern e n t s . A s e t o f h o u s e h o l d m e a s u r i n g c u p s a n d s p o o n s \v e r e 

giv e n to ea ch mot he r to use in r ecord in g the amounts of food 

s e rv ed to th e child . A sa mp l e me al pattern was includ ed 

with the instruction s fo r r eco rdin g th e fo od . The mot he r s 

we r e r eq ue sted to be as ex plicit a s possi ble in reco rding t he 

food and beverages served to the c hild, amounts in ter ms of 

house ho ld measure me nts , and how t he foods we re pre pared. 

Wh en the child had fini s hed eating , t he mother wa s to chec k 

t he amount of food actually eaten . This was to be in di cated 
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a s 11 a t e a 1 1 11 , " a t e t 11 r e e - f o u r t h s 11 , " a t e o n e - h a 1 f " , " a t e o n e -

fourth" , or "ate none" . 

A verbal explanation was first given to the mother on 

how to record the food for t he three day r ecording period . 

The inv estigator discussed each writt en point of instruction 

with the mother , discu ssed the variou s ite ms on the food 

record for r. t , and th e n vie n t o v e r s e c t i on s of the sam p 1 e menu . 

The mother was instructed to re-read the in s truc t ions and 

sample menu again before beginn in g the r eco rdi ng of food. 

The mothe r was given the opportunity to ask quest i ons about 

any procedures di scussed both during and at th e end of the 

int e rvie w reriod . Up on com pl e tion of the three day r ecord 

in g period , the mother was in s truc ted t o mai l the record in 

a se lf- addressed , stampe d envelope given to he r at tl1e con

clusion of the int rview. 

Th in s truction s for r eco rding the food intake of the 

c hi ld , the samp l e me nu, and the r eco rd forms we r e available 

in Spanish for those mother s who could not read English. 

For non-En gl ish speaking mot hers the above procedu re was 

follo we d by the int e rpreter . The interprete r had been in

structed in the procedure by the inv est i ga tor, and the in

vestigator wa s present du ri ng the instruction period ~"ith 

t he mo t her. 

A co py of the "Food Inta ke Record" and set of instruc 

tions in both En glis h and Spanish follow . 
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F 0 0 0 T A K E R E C 0 R D 
-"----'---"--'-

Instructions for Recording the Food Intake of You r Chi ld 

1 . \~ r i t e t h e n urn e o f y o u r c h i 1 d , t h e d a t e , a n d t h e d a y o f 
the week on each page of the food record . 

2 . List a l l the food your child eats a nd drinks for three 
d a y s i n a r o \'I . 

3 . Write the amount of food and beverages y ou se rv e yo ur 
child using the fol l owing measuring aids prov id ed fo r 
yell : 

1) a measuring cup 
2) a set of meas urin g spoons 

4. Be sure to write down how you prepared the food and what 
kind of food you used . Fo r exa111p le: 

a . How prepared--fri ed , boiled , baked or 
crea med . 

b . Kind of food--fresh, frozen , canned , or 
dri ed . 

c . Fruits and vegetables -- fres h or canned . 
d . ~~ea t s -- h a r.1 bur ger 111 e a t or s t e 1,1 me at . 
e . il k- - whole , ski ~ , 2 per cent o ca nne mil k . 
f . Cereal--cooked or dry . 

5 . If you add sugar and mil k to your chi l d ' s ce r ea l, or use 
mayonnaise or salad dressing on sandwiches , lis t the 
amounts used . 

6 . Remember to measu re the amount of food served to your child 
and when your child has finished eating , check ( / ) the 
approxi mate amount of ach food or be verage he has actu 
a ll y eaten . 

7. A sample of a food pa tt ern is attached to he l p you . 

8 . When you ha ve finished the thre e day record , pu t it in 
the att ac hed se l f - addressed , stamped envelope and ma i 1 i t . 

Th ank you for kee pin g t his rec ord. 
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FOOD INTAKE RECORu 

Famil y Number ____ _ 

Friday Na me of Chil d MARY SMITH Da te February 21 , 1969 Day ------------------ -----------------------
Kind of Food and Beverage 

Served 

Breakfast: 

Cornflakes wi th milk 
an d s uga r 

Buttered whi t e toast 

Orange juice 

\Jho 1 e m i 1 k 

Amount of Food and 
Be vera ge Served 

1/2 cup cornfla~es 
2 tedSpoons s ugar 
l/4cupmilk 

1 s li ce with l 
teaspoon butter 

l/2 cup 

1/2 cup 

How Food is 
Prepared 

canned 

Check(/ 
ate ate 
a II 3 I 4 

Amo unt Eaten 
ate ate ate 
1/2 1/4 none 

I 

I 

--1----- - ----+--- - - +-----+---- +-------1 

Getween Breakfas t and 
Lu ncn: 

Oatmea l -raisin cookies 

Lun ch: 

Vege t able so up 

Peanut butter and 
jelly sandwich on 
white bread 

App le 

Whole milk 

2 

l /2 cup 

2 s I ices bread 
1 tablesroon rea
nut butt er 
1 t ea spoo n je ll y 

l/2 cup 

--·-----·- --· --1------- --

Between Lun ch and 
Supper: 

Fritos 

Soda water or soda pop 

Supper : 

Chicken 

Po t atoes 

Cream gravy 

Turnip gree ns 

Banana 

Who le milk 

After Supper: 

Jelly sandwich on 
whi te bread 

one I 0¢ bag 

1 bottle 

l/2 drumstick 

l/4 cup 

1 tablespoon 

2 tablespoons 

1/3 cup 

l/2 cup 

1 s li ce bread 
1 teaspoon jelly 

-- --- --- - r--------1f-----t---+--

canned 

raw 

. 
..... --- --· +-------1---

fried . 
mashed • 
creamed . 
be i 1 ed 

fresh . 
. 
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F 0 0 D I N T A K E R E C 0 R 0 

Fami l y Number ______________ _ 

Name of Chi ld ____________________________ Date _______________________ Day __________________ __ 

Kind of Food and Beve rage Amount of Food and How Food is Check ( I ) Amount Eaten 
Ser ved Beverage served Prepared ate ate ate ate ate 

a 11 3/ 4 1 I 2 l/4 none 

Breakfast: 

-" ---" ------- ------- -
Between BredUast and 
Luncn: 

------ - - ------ -- -- -- ·-
Lunch: 

- "- - "- - '-- - - - ·--
lletwccn L u 11 c 1 J rrd 
':>upper: 

- -
Supper: 

--
Af t er Supper: 



Record de Candidad de Co mida 

INSTRUCCIO NES PARA A OTAR LE C04IDA QUE 

SU NI NO COME Y TO MA 
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l. Escriba e l nombre de su nino , l a fecha y el d i a de la 
semana en cada pag ina de e l record . 

2 . Ma r que toda l a com {d a que su nino co me o to me por tr es 
dias se~os . ----

3 . 

4. 

I 

Escriba la cantidad de 
s irv e a su ni no usando 
que se l e dara hoy . 

I 

comida o bebi das que usted l e 
l as sigui e ntes ayudas para medi r 

l) Unataz ademed ir. 
2) Un grupo de cuchar as para med ir. 
~ ~ I 

Este segura de anot a r co mo prepare la co n1 id a y que c l ase 
de c 0 Ill iJ d a u s 0 . p 0 r e j em p 1 0 : 

a . Como l a preparo-- frita , herbida , cocida en e l 
horne, o en crema. 

b . Cl ase de co mi'd a- - fresca , congelada , de bote , 
o se ca (des ecado) . 

c. FrJtas y v eget~ l es (legumbres) -- fr es cas , ode bote . 
d . C a r n e - - C a r n e p i c a d a ( H a :n b u r g e r ) o e s t o f a"d o 

(carne de r es en pedazos) . 
e. Lech e- - fresca , l eche desnatada , de 2% de gordur a , 

o de bote . 
f . Cerea l- - cocido o seco . 

5 . S i us t e'd 1 e a greg a a z u car y 1 e c he a 1 cere a 1 de l ni no , 
o usa ma yonesa o salad dre ssing en sus lonches, porfavor 
indique l a cantid ad que usa . 

I 

6. Acue'rdese de me dir la cantidad de comida que le sirve a 
su nino y cuando ter mine de comer , anote con una ( ' ) 
ma rca aproxi madamente l a cantidad que comic y bebi~ . 

7. Una c opia de una mu estr a de comida esta incluido pa ra 
ayudarl e . 

8. Cu ando haya terminado el record de tres dias , pongalo 
en el sobre con esta mpil l a ya incluida y depo si~ e l o en 
el co rreo. 

Muchas gracias por haber guardado este record. 



Record de Candidad de Comida 4 0 

Nu mero de Familia __________ _ 

Nombre de Nino _____ M_a_r~y __ G_o_n_z_a_l_e_s ____________ Fecha Febrero 21, 1968 Dia ____ V_i_e_r_n_e_s __________ __ 

Clase de com ida Cantidad de com ida Como preparo lndi_gue ll cantidad com ida 
0 be bid a servida y be bid a que se l a com ida com1o comio com1o comio No_ 

sirvio to do 314 l I 2 l I 4 com1o 

Desayuno: l I 2 taza 
2 cuchari tas de 

Cereal seco de azu car y 1 I 2 ta za I 
maiz (Corn f lakes) de leche 
con leche y azucar 

Pan-blanco tostado l tajada de pan y I 
con ma ntequi 11 a una cuchara d ita de 

mantequilla 

Jugo de naranja l I 2 ta za de bote I 

Leche Fresca l I 2 ta z a I 

Entre medio de des -
ayuno y comida: 

Gall etas de avena 
y pas as 2 I 

Comida: 

Cal do de vege tal l I 2 taza de bote I 

Lonche de 
mantequi lla 2 rebanadas de oa n 
de cacahuate y j a lea l cuc har a de mante -
en pan blanco quill a de c a c a I1U a t e I 

l cuc.1ari ta de j a 1 e a 

manzan a l manzana fresco I 

lec he fresca l I 2 t aza I 

Entre medic de 
com ida y cena: 

Fritos una bo 1 sa de 10¢ I 

agua de soda una botella I 

Cena: 

Ga 11 ina 1 I 2 de una patita fr i t a I 

Papas 1 I 2 t a z a mol idas I 

Cal d i 11 o de crema l cucharada en crema I 
(Gravy) 

Verdura verde de 
na bo 2 cucharadas herbidas I 

platano l/3 ta za fresca I 

Leche fresca 1 I 2 ta z a I 

Despue s de C en a: 

Lonche de jalea en 1 rebanada de pan I 
pan bla nco 1 c char ita de j a 1 ea I 
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Record de Candi dad de Comida 

Nu me ro de Familia __________ __ 

Nombre de Ni no ______________________________ Fecha ____________________ Dia ______________________ __ 

Clase de com ida Cantidad de com ida Como prepare lndique (I cantida d com ida 
0 bebida servida y bebida que se 1 a com ida com1o COmlO CO mlO COffilO No 

sirvio to do 3 1 4 1 I 2 1 I 4 comic 

Des ayuno : 

Entre medic de de s-
ayuno y comida: 

Comida: 

Entre medic de 
com ida y cena: 

Ce na: 

Des pues de Ce na : 
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TEC HNIQUES Qf DATA ANA LYS I S 

The thr ee da y food ecoras were ana l yzed usin g t he 

valu es f or foods obta i ned in Food Va l ues of Port ion s Co mmon lx 

U s e d by B o \v e s a n d C h u r c h ( 6 ) . T h e v a l u e s o b t a i n e d f o r e u c h 

chil d were compared wit h the Recomme nded Dietary Al l owances 

( RD A) f or the co rr espondin g age group . Pearson Product

Momen t Cor rel a tion was used to e va luate th e re l at io nship of 

sel ected var i ab l es . 



CH APTER III 

R E S U L T S A N 0 0 I S C U S S I 0 N 

Th e study wa s design ed to eva l uate the inta ke of a 

selected r1u mb er of nutri e nt s in th e diets of 54 preschoo l 

child re n ages 2 through 5 from lo w socioeconomic group s . 

Ea ch child' ~ diet was e valu ate d for ca lori es , pr otein, ca r-

bohydrate, f a t, ca lci um , phosphorus , iron, vitam in A, th ia-

rn i n e , r i b o f 1 a v i n , a n d a s c or' b i c a c i d . T h e d i e t s \v ere t lr e n 

c o m p a r e d vi i t h t h e 1 9 6 8 R e c o 111111 e n d e d 0 i e t a r y A 1 1 o w n c e s ( R 0 A ) 

for the appropr i ate age group . 

Infor ma tion wa s obtain ed on fam ily in come l evel, vit a -

min sup pl emen t ation , so urc es of nutrition know l edg e of th e 

mother, and height a nd wei ght for th e childr e n. Whe nev er 

possible the educationa l l e ve l of the mothe r 11as obt a i ned . 

Th e sourc e s of nutrition infor mation were grouped int o the 

follo wi ng categories : 

Group I: 

Group II : 

0 r a 1 C om m u n i c a t i o n ~1 e d i a - - R a d i o a n d 
Tel ev i sion 

Oral Co mm unication edia -- Profess io nal 
Individu a ls 

Group III : Oral Co mm unication 1 edia -- on - pro 
fession al Individuals 

Group IV : Wr itten Co mm unication edia 

43 
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Group I includ ed radio and television med ia; Group II inclu ded 

the do ctor , nur se , dietitian, nutriti onist , and ho memak in g 

in st ructor; Group III includ ed r elatives and friends , and 

Gr oup IV inc lu ded maga zines , ne ~·lspape r s , and books . 

Th e data obtained on height a nd we i ght were plotted on 

the Un iv ers ity of Io wa Gr owth St anda rd s . Each child was 

eva lu a ted fro m the cha rt s in terms of the numbe r of standard 

deviations above or be lo w the mea n . 

GE NE RA L INFO R~ATIO 

Two Ye a r Old Ch ildr e n 

Th two yea r old ch il d r en nu mbel ed seve n boys a11 d s i x 

g irl s providing a combin ed tota l of 13 children for thi s age 

group . Th e mean a nnu a l family in come fo r th e group v-1as 

$3724 . 92 . The mea n fa mily s ize was 2 . 15 adu l ts a nd 4 . 08 

chil dr e n for a fam il y tot a l of 6 . 23 pe r so ns . The mean week l y 

pe r cap it a income wa s $12 . 45 . Two of the 13 c hi ldr en we r e 

f ro m fam il ie s who were r eceiving comm odity or supp l ementa l 

foods . 

The mean educational l e vel of th e mo t he rs of th e ch il

dren was 8 . 04 years . Sources of nut rit ion knowledge for the 

mother s inclu ded one re ported source f ro m Group I, 10 f ro m 

Group II, seven fro m Group III , and fi ve fro m Grou p IV. 
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F o u r c h i 1 d r e n \'i e r e r e c e i v i n g d a i l y v i t a m i n s u p l e m e n t a -

tion. The mean per cap ita week l y income for the fa milie s of 

t hese four children was $12 . 78 . 

The 13 chi l dren ranged in age fro m 24 t o 35 months , 

with a mean ag e of 27 . 61 months . The weight of th e childr en 

ran ged from 23 to 32 pounds , wit h a mea n weight of 28 . 34 

pound s . The height ranged from 30 . 5 to 36 . 5 inches , with a 

mean heigh t of 34 . 21 inches . After th e we ight f or each child 

h a d b e e n p 1 o t t e d o n t h e I o \•1 a. G r o \·J t h S t a n d a r d s ( 1 7 ) , i t \oJ a s 

found that four boys and two girls were one standard de via-

t i on a b o v e or l.J e 1 o \'i th e 111 e a n . 0 n e boy a n d one g i r l \•/ e re 

more than one c:; <~ndard devictio!1 above th e :n2a n , and one oy 

and three girl s wer more th dn one sta nd ard dev i ation be l ow 

t h e m e a n . T h e we i g h t o f o n e c h i 1 d w a s i d e n t i c a 1 '·" i t h t h e 

mean . Th height for each chi l d was plotted in d icatin g t hat 

f o u r b o y s n d t \•I o g i r 1 s 1·1 e r e w i t h i n o n e s t a n d a r d d e v i a t i o n 

ab o e or below the mean . o boys a nd on l y one g irl were mor e 

than one standard devi a tion abo ve the mea n. Three boy s and 

th ree gi rl s 1ere mo re than one s t a ndard deviation be l o'i t he 

mea n . Fu rther evaluation indicat ed th a t one girl was more 

t han one s t andard de vi atio n above the mea n fo r bot h height 

a n d \v e i g h t , a n d o n e b o y a n d t \ o g i r 1 s w e r e m o r e t h a n o n e 

standard deviatio n belo~t/ t he mea n for bot h he ight and 1 eight . 
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Thr ee Ye ar Old Children 

The thre e year old c hi ldr en nu mbe red eight boys and 

four girls providin g a co mbined tot a l of 12 children for t his 

age group. The mean annual family in come for th e group was 

$3889 . 33. The me an fam il y s iz e was l . 83 adu lt s a nd 4 . 25 

children for a tot a l of 6 . 08 persc ns . Th e mean week l y per 

capita inc ome was $10 . 99 . Two of the 12 childr e n were fro n1 

families wl1o were r ece ivin g co mmod ity or s upplementa l food . 

The mea n educational l eve l for th e mothers of thes e 

childr e n was 7 . 93 years . Sou 1·ces of nutriti on kno wl edge r e 

port ed by the moth er includ ed no sourc e fro m Grou p I, nine 

fro m Group II, se ven r om Grou p III, and t wo fro m Grou p IV . 

Five children were r eceiv in g dai ly vit am in s uppl ementa

tion . Th e mea n week l y per capita in come for the fa mili es of 

th ese five children was $1 1. 96 . 

The 12 children in this group ran ge d in age fro m 36 to 

45 mo nths , with a mean age of 41.3 3 months . The weight of 

t he children ranged fro m 28 to 36 pound s with a me an weig ht 

of 31.75 pounds . The height ranged fro m 36.00 to 40 . 75 inc hes 

with a mea n height of 37 . 58 inches . The weight for each c hi ld 

was plotted on the Io wa Grovth Standards (17) . Fou r boys and 

one girl were one standard deviation above or below the mean . 

One boy was more than one standard deviation above the mean, 

and t hree boys and t vo gir ls we re more than one s ta nd ar d 
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deviati on be l ow the mean . The weight for one girl was identi

c a 1 w i t h t h e m e a n . vi h e n t h e h e i g h t 1v a s p 1 o t t e d , i t \v a s 

found that four boys and two gir l s were one standard dev i a 

ti on abo v ~ or be lo w the mea n. None were more than one stand

ard deviation above the mea n . Four boys and two girl s were 

m o r e t h a n o n e s t a n d a r d d e v i a t i o n b e l o ~" t h e m e a n . F u r t 11 e r 

evaluat i on i nd ic ated that th ree boys a nd two gir l s we r e more 

than one standard deviat i on below the mean for both height 

and we ight. 

Four Year Ol d Childr e n 

The f our year old ch i l dren nu mbered six boys and ll 

gir l s providin g a tot a l numb er o f 17 children in the gro up . 

The mea n a nn ua l fam il y inc ome for t he group was $4072 . 75 . 

T h e 111 e a n f a m i l y s i z e w a s 2 . l 1 a d u l t s a n d 4 . 7 0 c h i l d r e n f o r 

a fa mily tot a l of 6 . 81 pe rson s . Th e mean week l y per capita 

inco me was $13 . 09 . On e child was f ro m a fami ly receiving 

co mmod ity or s upp l ementa l foods . 

The mean educ a ti ona l l e ve l of th ese mo th ers was 7 . 45 

years . The sources of nutrition know l edge fo r t he mother 

inc l uded one source fro m Group I, 10 fro m Gr ou p II , nine 

fro m Group III , and five fro m Grou p IV . 

Sev en children wer e r eceiving daily vita min supple men ts. 

The mean weekly per cap ita inco me of th e fa milies of the 

s e ven c hi ld ren wa s $10 . 60 . 
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Thes e 17 ch i ldr e n r a nged i n age fr om 48 to 59 mont hs 

vJ i t h a m e a n a g e o f 5 1 m o n t h s . T h e 1v e i g h t o f t h e c h i 1 d r e n 

r ange d fr om 31 . 50 to 57 . 00 pounds ~v i th a mea n we i ght of 38 . 63 

poun ds . The he i ght ra nged from 37 . 00 to 45 . 00 inc hes wi th a 

mean he i ght of 41. 24 i nc hes . Hhen t he vieight for each child 

w a s p 1 o t t e d o n t h e I o w a G r o \·I t h S t a n d a r d s ( 1 7 ) , i t w a s f o u n d 

th at tw o boys a nd ni ne girl s were one standa r d de vi a t ion above 

or be lo w the me an. Two boys a nd one gir l we r e mo r e t han one 

st an d ~r d devi a tion abo ve t he mea n, and two boys a nd one gir l 

\·t e r e r.1 o r e t h a n o n e s t a n d a r d cJ e v i a t i o n b e 1 o 1v t h e :n e a n . T h e 

heigh t was pl ott ed fo r each chi l d , revea l i ng t hat t11 0 boys and 

nin e g i r l s were one stan dard dev i ation abo ve or be l ow th e mea n . 

Two boys were mor e t han on e s t andard devia ti on above th e mean 

and two boys a nd t wo g irl s were mo r e tha n one s t a nd a r d devia 

tion be l ow t he mea n. Furt h r ev lu a t ion in d i cate d t ha t t11 0 

boy s wer e mor e th a n on e st a nda r d de vi a ti on abo ve t he mean 

for both height and we ight . Two boy s we r e mor e t ha n on e 

s t a n d a r d d e v i a t i o n b e 1 o vi t h e m e a n i n b o t h h e i g h t a n d ..,., e i g h t . 

Fiv e Year Old Children 

Th e five year old children nu mbere d five boy s and se ven 

girls providing a combined total of 12 c hildren . The mean 

annual fa mily inco me for t his group as $3182.67. The mean 

f am i 1 y s i z e \v a s 1 . 8 3 a d u 1 t s a n d 4 . 2 5 c h i 1 d r e n f o r a f a m i 1 y 

total of 6 . 08 persons . The mean wee kl y per capita inco e 
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was $8 . 27 . Two of the children were from fami li es who we r e 

r eceiving co mmo dity or supplementa l foods . 

The rnean educationa l l e vel of the mothe rs of these 

children was 7 .1 9 ye ars . Th e sources of nutrition know l edge 

for the mother includ ed one so urce from Group I , nine from 

Group II , eight from Group III, and none from Group IV . 

N i n e c h i 1 d r e n \v e r e r e c e i v i n g v i t am i n s u p p 1 em e n t s . T h e 

wee kly per capita in come of the fami li es of the se children 

\·i a s $7 . 8 9 . 

The 12 childr en in this gro up r a nged in age from 64 to 

7 0 m o n t h s w i t h a 111 e a n a g e o f 6 . 6 7 r11 o n t h s . T h c vi e i g h t o f t h e 

chil dren ran ge d from 29 . 90 to 44 . 50 pounds with a mean we i ght 

of 41.1 0 pounds . The he i gh t ran ged from 38 . 50 to 48 . 00 in ches 

w i t h a m e a n h e i g h t o f 4 3 . 3 3 i n c h e s . ~ h e n t h e ~·1 e i g h t o f t h e 

c h i 1 d w a s p 1 o t t e d o n t h e I o \v a G r o vi t h S t a n d <1 r d s ( 1 7 ) , i t \v a s 

foun d t ha t thr ee boys a nd s ix gi rl s fell withi n one standard 

d e v i a t i o n a b o v e o r b e 1 o \v t h e m e a n . 0 n e g i r 1 lv a s m o r e t h a n o n e 

sta ndar d deviat i on above the mea n, and t wo boys were mo re 

th an one s t andard de vi a t ion bel ow t he mean . The height was 

pl otted fo r each child. Thr ee boys and fou r gi rls we r e found 

to be one sta ndard deviation above or be l ow t he mean . One 

girl was mor e than one standard deviation above the mean , and 

two boys and two girls 1ere more than one s t anda r d dev iation 
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be l ow th e mean . Further ev a luat i on r e vea l ed tha t one gi rl 

was more than one standa r d de viation above the mea n for both 

h e i g h t a n d 1•: e i g !1 t , a n d o n e b u y w a s m o r e t h a n o 11 e s t a n d a r d 

d e v i a t i c n b e 1 o vi t h e m e a n f o r b o t h h e i g h t a n d 1v e i g h t . 

The i~ Group 

Th e tot a l study i nc l ud ed 26 boys and 28 g irl s f or a 

co mbined tota l of 54 pr eschoo l chil dren . The mea n annu a l 

fami l y inco me for the gr oup ranged from no inco me t o $5200 

a nnua ll y . Tw o c hil dren i n the group had fa mili es who r epor ted 

havin g no in come at t he t i me of th e i nt e r vi ew; one family had 

been livi ng on sa vi ngs , and t he ot he r ch il d ' s fa t her had no 

s t eady emp l oy me nt . Se ve n chi l dren in t he group were fr om 

fa m i 1 i e s 1v h o p a r t i c i p a ted i n t h e c om 111 o d i t y food p r o g ra m . 

T h e e d u c a t i o n a 1 1 e v e 1 1v a s o b t a i n e d f o r t h e m o t h e r s o f 

37 c hi l d r e n . Th e mea n educa ti ona l l e ve l of t he mot hers vvas 

7 . 67 year s wi th a r a nge be in g f ro m no f or ma l educat i on t o 

hi gh s c hoo l grad ua te . The t y pe of educa t i on 1h i c h had bee n 

r ec ei ved i nc lu ded se l f edu ca tion and ed uc a tio n bot h in t he 

Ame r i ca n a nd ~ex i can sc hoo l syste ms . 

Sourc es of nutri ti on kno wled ge f or the mothe rs i nclud ed 

t hr ee so ur ces re ported fro m Gro up I, 38 f r om Gr ou p I I , 31 

fro m Group I II , an d 12 fro m Grou p I V. Gro up II, pro fess i on a l 

peo pl e , pr ov i d i ng th e gre atest so ur ce of kno wledge , i nclud ed 
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the homemak i ng instructor nurse , doctor , nutrition i st , and 

d ietitian respectively . Re l atives follo wed by friends pro-

v ided the greatest s ource of nutrition infor mation f r om non-

professional individua l s , Group III . Magazines we r e the mos t 

frequently reported source of written communication , Group 

IV . 

Methe ny and associates (22) reported that homemakers 

re l ied most on past experience , education , and pri nted 

materia l s as sources for feeding t he ir fa mili e s . Relatives 

w e r e r a t e d f i r s t a s i n f l u c n t i a l s o u r c e s m o r c t h a n \v e r e f r i e n d s . 

More of the mothers consulted pediatrician s for profession a l 

help than cons ul t ed the n~tritioni~t, di titian , or ho me 

econom i st . Radio and te l evision we1 e se l do m used as ourc e s 

of in f ormation . 

Vi tam in supp l emen t ation ~·las provided daily to 25 of the 

54 c hildr e n. The d is tri but i on of suppleme ntation by sex and 

age gr oup s was as f ollo ws : 

Vita min S u ~~ l ementation 

~ ~ Girl s Tot a l Pe r c e nt o f 
Tot al umbe r 

2 2 2 4 l 6 . 0 
3 3 2 5 20 . 0 
4 2 5 7 28.0 
5 5 4 9 36.0 

Tot a l l 2 1 3 25 100.0 
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Th e mean per capita week l y i ncome for the families of th e 

25 ch il dren receivin g vita min supplements was $10 . 25 . 

Dierks and Morse (10), in a study of 121 preschool 

c hi l dren, reported that 71 per cent of the children were 

r ece ivin g vit am in s a ll the ti me and 10 per cent part of the 

t i m e . 0 "' e n ( 2 5 ) r e p o r t e d t h a t 2 0 p e r c e n t o f t h e c h i 1 d r e n 

fr om pe r capita in come gr oups of less than $500 , and 50 per 

cent or cl ti ldren in per cap ita income grou ps r ang ing from 

$500 to $1500 we r e r ecei vi ng vit am in supp l eme nt at ion. 

The 54 chi l dren in the study ran ged in age from 24 to 

70 mon ths with a mea n age of 47 . 65 months . The we i ght of the 

chil dr en r a nged from 28 to 57 pounds with a mea n weight of 

34 . 60 pounds . Th e height ran ge d f r om 30 . 50 to 48 . 00 inch es 

with a mean height of 39 . 02 inches. Heigh t was compared with 

t h e I o vi a G r o vJ t h S t a n d a r d s ( l 7 ) . A t o t a l o f 3 l c h i l d r e n \v e r e 

one standard deviation or l ess above or below the mea n 

v! e i g h t . S e v en c h i l d r e n \'I ere mo re t h a n one s t a n da r d d e v i a t i on 

abo ve the me a n and 14 childr en were mo r e t han one standard 

devi ation be l ow the me an. We ights of t wo children were i denti -

ca l wi th t he mean . He i gh t co mp arisons indi ca t ed that 30 

chil dren were one s t andard deviation or l ess above or be l ow 

the mean . Four wer e more than one standard deviati on above 

the mean and 20 we r e more t han one standard devi a tion below 

the mean. 
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Tabl e I su rnma rizes t he mea n we i ght and height for the 

group . Fi gures 1 and 2 pr ese nt the individual heights and 

wei ghts plo tted on the Iowa Gr owth St a nd ar ds (17) f or the 

study gr oup . 

McG a nity ( 21) reporte d, in a nut rit ion survey conduc ted 

i n Texas , body hei ghts and weights for ch il dre n 0 to 6 yea rs 

of age f oll owed th e 16th pe r centi l e or the lo wer cur ve whetl 

data we re plotted on the Iowa Growth Standa rds (17 ). Both 

boys a nd girl s had hei ght and weight gro wt h rat es wh i ch were 

six to nin e mo nth s l ess than expec ted . 

Hoot ma n (16) found that the mea n hei ghts and weigl1ts of 

th e child ren s t udied co mpa r ed fa vor a bl y to the standards of 

t he I owa Gro wth Stand ards (17). The plottin g of in di v idu al 

data r e vea l ed that heig ht s and we i gh ts of three to nin e year 

old boys tend ed to f a ll be l ow th e mean ; however , dev i ation s 

fro m the mea n were s l ight . 

Kerr y a nd co - workers (1 8 ) r epo r ted height and we i gh t 

dat a on 40 pr es chool childr e n from both low and hig h so cio

econ omic groups . ea n height and we i ght were lo we r for the 

chil dren fro m lo~ socioecono mic groups . 

NUT RIE NT I TAK E 

The nutri e nt int ak e was ev a luat ed for each child in t he 

stu dy fro m food records kept by t he mot he r . Foo ds were 
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record ed in co mm on househo ld me asur e;nents for a period of 

t h r e e c o n s e c: u t i v e d a y s . R e c o r d s \v h i c h h a d b e e n k e p t i n 

Spani sh were trans l ate d for the inve s ti ga tor by the bi l in gua l 

r eg i ster .d nurse who had previou sly acted as in te rpret er dur -

i ng t he in s truc ti on pe riod . Ana l ysis of the i ntake of nut ri-

ents was do ne using values obta in ed fro m Bowes a nd Churc h ' s 

( 6) f_g_od ~L~_l_ue~ Qi Po rtions C omm~ Used . Th e nutrien t in

t ake ,,dS a na l yze d for eac h day and a n average inta ke co mp uted 

fo r h t' t h r c e days . Th e d at ~ pre s e nted ha ve bee 11 c a l c u l ate d 

us in g t he a ver age da i l y i nta ke for each chi ld. 

In take for each nutri e nt and e nergy va lu e we r e co mr a r eJ 

\v i t h t h e R e c o :n rn e n d e d 0 i e t a r y A l l o w a n c e s ( R 0 A ) f o r t h e <1 p p ~~ o -

pri ate age group. Th e f oll owi ng classification was used by 

t he i nv es ti ga tor f or co mpa ri s ons with th e ROA : 

Cl ass I: In take equ a l to or exceeding 1 0 0 pe r 
cent of t he RDA . 

Cl ass II: Int ake equal to or exceedin g t wo - thir ds 
but l ess th a n 100 p r cent of the ROA . 

Class I II : Int ake l ess t ha n t wo - thir ds of t he ROA . 

T he c on; p a r i s o n s w i t h t h e R D A \J e r e m a d e f o r e a c h a g e g r o u p a s 

de signated by t he 1968 r ev i sion (26) . 

The diets we re an al y ze d by mea l s and t he per centa ge 

cont ribut i on of eac h mea l to the to ta l in t ake wa s calc u l ated. 

Additi ona lly, the inta ke of each meal was a nalyze d ·ith re -

spec t t o t he meal's co 1tribut ion t o the RD A. 
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Two Year Old Children 

The two yea r old children numbered seven boys and s i x 

girls for a co mbined total of 13 chi l dren . The caloric in

take for the boys ranged from 89 1 to 17 63 cnlor i es wit h a 

mean of 13 48 calories . The intake for girls ranged from 1036 

to 2019 ca lori es with a mea n of 1485 calories. Th mea l s 

wh ic h made th e greatest contribution to ca l oric intake we r e 

breakfast for the boys and betw ee n mea l eating for the girls . 

The ca l oric int ake for the 13 childr en ranged from 891 

to 2019 calories with a mean of 1412 calories . Lun ch made 

th e gr eatest contribution to the caloric intake for th e two 

year old group. Seven ch il dren met th e require me nts for 

Class I , six childr e n for Cl ass II, and no ch ildr en were i n

clud ed in Cl ass III. The mea n nu mbe r of ca lorie s per kil o

gra m of body we i ght was 109.59 ca lori es . 

The tot a l pro te in int ake for the boys ran ged fro m 35 .77 

to 81 .06 grams wi th a mea n of 55.26 grams . The pro tein ln

take for girls ranged from 37.63 to 94 . 52 gra ms wit h a me an 

of 56 . 69 gra ms. The mea l which contributed the most to pro 

t ein intak e was dinner for both th e boys and gir 1s . 

The total protein intake fo~ the group ranged fro m 

35. 77 to 94.52 gra ms with a mean of 55.92 gra ms. Dinner made 

t h e g r e a t e s t c o n t r i b u t i o n t o p r o t e i n i n t a k e f o r t h e t 1•/ o y e a r 

old children . All 13 c hildren me t th e re quire ents for 



Class I. The mea n grams of protein per ki logr am of body 

weight was 4 . 34 grams. 

Ani ma l protein intake for boys ran ged fro m 25 . 93 to 

59 

6 4 . 9 9 g r a n1 s \vi t 11 a me a n of 4 1 . 7 8 g rams . 

r anged fro m 26 . 00 to 69 . 33 grams with a 

The inta ke for girls 

mea n of 40 . 82 gra ms . 

Dinner contributed the greatest amount of animal protein for 

both boys and girl s . Animal protein intake for the 13 chil

dr en r anged from 25.93 to 69 . 33 gr ams with a mean of 41 . 34 

grams . Di nner made the greate st contribution to animal pro

tein fo r this age group . 

Vegetab l e pro tein int ake for the boys ran ged fro m 7 . 62 

to 2 3 . 3 7 grams w i t h a 111 e a n i n t 2. k e of 1 3 . 4 8 g r a 1n s . V e get a IJ 1 e 

p r o t e i n i n t a k e f o r t 11 e g i r 1 s r a n g e d f r o 111 8 . 5 7 t o 2 5 . 1 8 g r rr; s 

with a mea n intake of 15 . 87 grams. Lu nch provided th e be st 

sourc e of vegetab l e protein for both boys and gir l s . Vege

t ab l e prote i n int ake f or the e ntir e group r anged fro m 7.6 2 

to 25 . 18 gr ams with a mean intake of 14 . 58 gra ms. Lu nc h made 

the great est contribution to vegetable protein int ake for the 

two year o l d chi l dr e n . 

The carb ohyd rate intake f or th e boys ranged fro m 101 . 83 

to 205 . 90 gra ms with a mean inta ke of 151 . 43 gra ms. Carbc 

hydrat e int ak e f or t he gir l s ranged fro m 115.69 to 236.31 

gr ams wit h a me an i ntake of 180 . 53 gr ams . Between meal eat 

in g made t he greates t contribution t o the total carbo hyd ra te 

inta ke for both boys an d girls . 
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The ca r bohydrate in take for the 13 children ranged from 

101 . 83 t o 236 . 31 gr ams with a mean i ntake of 164 . 85 gl~ a ms . 

Between mea l eati ng contributed more to carbohyd r ate inta ke 

t han d id any of the three mea l s of the day. The mean int ake 

of carbohydrate per ki lo gr am of body we ight was 12 . 79 gr ams . 

The RDA does not pr ov i de a bas i s for comparison of carbohy

drate i ntake . 

Th e fa t inta ke f or boys ran ge d f r om 41 . 47 to 83.45 gr ams 

wi th a mea n intake of 63 . 46 grams. The i ntake for g i r l s 

r anged f r om 47 . 09 t o 100 . 30 grams wit h a mean intake of 68 . 37 

gra ms . Br eakfas t f or boys a nd lun ch for gir l s made the 

gr eatest con tributio n to fat i nt ke . 

The fa t int ake for t he en t i r e gr oup ran ge d from 41. 47 

to 100 .30 grams wit h a mea n in take of 65 .9 6 gr ams . Lunch 

made th e grea t est cont rib uti on t o fa t in take fo r t he group 

as a whol e . The mea n inta ke of fa t per kil og r am of body 

wei gh t was 5 .1 2 gr ams. The RDA do es not pr ov ide a basis fo r 

comp arison of fat i nt ak e . 

The calciu m inta ke for boys r a nged fro m .2 64 to 1. 423 

gra ms with a mean int ak e of .7 83 gra ms . The int ak e for gir ls 

ran ged fro m .549 to 2.190 gra ms wit h a mean inta ke of .9 48 

gra ms. The greatest contribution to calciu m inta ke was ma de 

by breakfast for t he boy s and by between meal feedings for 

the girls . 
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The cdlciu m intake for the entir e group ranged fro m . 264 

to 2 .1 90 gra ms with a mea n in take of . 859 grams. Breakfast 

was the mea l which ma de the greatest contr i butio n to calciu m 

intake. Five chil dren met the r eq uir eme nts f or Clas s I. 

Seven children met the r eq ui rements for Cl ass II, and one 

child was c l assified in Cl ass III . 

Th e phosphorus int ake fo r boys ranged f rom .5 91 to 

l .562 gr ms with a mea n in take of . 968 grams. The int ake for 

girl s r anged from . 708 to 2 . 208 gr ams with a mea n int ake of 

1 .092 gra ms . The mea l which pro vi ded the gre a te s t co nt ribu

tion of phosphoru s was brea kfas t for th e boys a nd be twee n 

me a 1 eat i n g ma de the greatest co n t r i but i on fo r the g i l ' 1 s . 

Phosphorus int ake for t he 13 childr e n in th e t wo yea r 

old gr ou p rang ed fro m . 59 1 to 2 . 208 gra ms with a me an o 

l .02 5 grams . Breakfast made th e gr ea t es t contri ution to the 

tot a l phosphor us intake. Ei ght chi l dren met the requir ements 

for Class I . Fiv e ch il dren we re cate go rized in Class II, and 

no children were i ncluded in Class III . 

The iron inta ke for the boys r an ged from 3 . 15 to 8 . 49 

m i l l i g r a m s \'1 i t h a m e a n i n t a k e o f 6 . 2 0 m i 1 1 i g r a m s . T h e i n t a k e 

for t he girls ra nged fro m 4.43 t o 13. 93 milligra ms wit h a 

mean of 7.65 milli grams . Dinner made t he greate st contribu 

tion to iro n inta ke for both boys and girls. 
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Th e ir on i ntake for the entire two year ol d group 

r anged f ro m 3 .1 5 to 13 . 93 mil l i grams with a me a n of 6 . 87 

mil ligrams . Dinner was t he meal which made the greatest 

con tribut ion to iron intake for this age group . No chi l dren 

met the req uir eme nt for Class I. Two chi l dren met t he r e 

qui rements fo r Class II , and l l children 1vere inc l uded in 

Cl ass I I I . 

T h e v i t a 111 i n A i n t a k e f o r b o y s r a n g e d f r om 1 6 3 2 t o 3 9 4 2 

I nternat i ona l Un it s with a mean of 2396 Int er nationa l Units . 

The intake for gir l s r anged f r om 1633 to 9005 Intern a tional 

Units wi th a mea n in take of 4591 Internationa l Un i ts . Break

f ast fo r boys and d i nner for gir l s were th e mea l s which made 

th e gr ea t es t cont ri bution to vit am in ~ i ntake . 

Th e vit am in A i nt ake for t he 13 ch il d r en ranged f r om 

163 2 to 90 05 I nte rn a ti ona l Units with a mea n of 34 10 Inter 

nati ona l Unit s . Dinn er made the greatest cont ri bu t ion to the 

to t a l v i t a n1 i n ~ i n t a k e f o r t h i s a g e g r o u p . S e v e n c h i l d r e n 

me t th e r eq uir eme nt s for Cl a s s I. Si x c hil d r e n ~v e r e in clu ded 

i n Cl as s II, and no chil dren wer e c l as si f i ed in Cl a s s III . 

Vita min A inta ke fro m an i ma l sources r a nged fr om 768 t o 

2074 Internation a l Un its fo r the boy s with a me an of 1454 

Inte rna t iona l Units . Inta ke for t he girls r ange d fro m 1112 

to 53 62 I nternational Units wit h a mean intak e of 25 95 Int er 

national Units . Br eakfas t for boys a nd di nner f or girls 
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contributed the most to vi tamin A int ake f ro m anima l source s . 

The vitamin A intake from ani ma l sources for the group 

ra nged fro m 768 to 5362 Intern at ion a l Units with a mean of 

1982 Internat ional Units . Dinn er was th e me al which made 

the greatest contribution to vit an1 in A inta ke from animal 

sources . 

Vitamin A intake from vege table so urc e s ranged from 29 1 

to 2238 International Units for boys with a mean intake of 

942 International Units. Int ake for girls rang ed fro111 521 

t o 6536 Internation a l Units with a mean of 1996 Intern t ional 

Units. Dinner was the mea l wh ich contributed th e greatest 

amount to veg _t a ble sources of vit am in A i ntake for both boys 

and gir l s . The entire two year old group ran ged from 291 

t o 6536 I nternational Units wit~ a me an int ake of 142 8 Int e r 

nationa l Units . Din ner was the meal which ma de the gr eatest 

c on tri bution to vegetab l e sources of vita min A for this age 

grou p . 

The th iam ine in take for boys r anged from . 422 to . 966 

mi ll igra ms wi th a mea n int ake of .69 5 milligra ms . The int ake 

for gir l s ranged fro m . 606 to 1. 051 mill ig r ams with a mea n 

inta ke of .831 milli gr ams . Br eakfast for boys and dinner for 

gir l s were the me als which ma de the greatest contribu tion to 

t hia mine i nta ke . 
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The thi am ine i ntake fo r th e entire tw o year old group 

r anged fro m . 422 to 1.051 mill igrams with a mea n of . 757 

milli gra ms . Br eakf a s t was th e mea l contribut in g the mos t 

to total thia min e in take . El eve n chi l dr en met th e r equire

ments fo r Cl ass I . Two chi l dr en were in cl uded in Cl ass II, 

and no chi l dren we re classi f i ed in Cl ass III . 

The ribo f l avin int ake for boys r anged from . 797 to 

2. 322 mi lli gr ams wit h a mea n in take of 1. 412 milligr ams . The 

in take for gi r l s ran ged from 1 . 080 t o 3 . 477 milli gra ms wit h 

a mea n int ake of 1 . 72 3 milli grams . Th e grea te st contri but ion 

t o ribofl avin intake was made by breakfast for th e boys and 

by be twe e n mea l ea ti ng fo r th e gir ls . 

The riboflavin intake for the 13 children r anged fro m 

. 7 9 7 t o 3 . 4 7 7 m i 1 1 i g r a m s \IJ i t h a m e a n i n t a k e o f 1 . 5 5 6 m i 1 1 i -

gra ms . Breakfast was the me a l wh i ch made th e gr eates t con 

tri bution to ri boflavin int ake. All 13 two yea r ol d children 

met t he r equirements for Cl ass I. 

The ascorbic acid intake for boys ran ged f ro m 19 . 24 to 

74. 95 milligrams with a mean int a ke of 5.67 milligra ms . Th e 

intake for gi rls r anged f r om 10 . 72 to 102.56 milligrams with 

a mean intake of 65 . 19 milligrams. Between meal feedings 

made the greatest cont r ibu ti on to ascorbic acid inta ke for 

both boys and girls . 
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Th e as corbic ac i d intake for the entire gro up of two 

year old child ren ra nged from 10 . 72 to 102 . 56 mi lligr ams 

with a mea n int ake of 54 . 69 milli grams . Between mea l feed

i ngs contributed the greatest amount of ascorbic acid to 

t he tota l i ntake . Ei ght c hil dren met the requirements for 

Cl ass I. Two children were classified in Class II and three 

childr e n i n Cl ass III . 

Table II shows the nu mber and percentage of t 10 year 

old children i nc l uded in each of the three classifications 

for the ni ne nu trie nts . The RDA was being met or exceeded 

for protein and ribo f l avin int ake for all children . A tota l 

of 84 . 6 pe r cent me t l ess t han two- thirds of the RDA for 

iron intak e . 

Thr ee Year Ol d Ch il dre n 

Th e three year old chi l dr e n nu mbe r ed eigh t boys and 

four gir ls for a co mbin ed t otal of 12 children . Th e calo ri c 

inta ke f or the boys ranged from 964 t o 1833 calories wi t h a 

mean of 1232 ca l ories . The inta ke f or gi rl s ran ged from 863 

to 1923 calories wi th a me an of 1396 ca lori es . The mea ls 

whic h ma de the greatest con tributio n to c a loric inta ke were 

dinner for the boys a nd be t ween mea l eatin g for the girls . 

The calor ic inta ke for t he 12 children ranged fro m 863 

to 19 23 cal ories with a mean inta ke of 1287 calories . Between 
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mea l eating ma de the greatest contribution to ca loric int ak e . 

Four cl1ildren met the requirements for Class I , se ven chil-

dren fo r Class II and one child for Class III . The mean 

nu mber of calories per kilo gram of body weight was 88 . 83 

1 . ca.or 1es . 

The tota l prot ei n intake for th e boys ranged from 33 . 71 

to 66 . ~0 grams with a mean of 46 . 91 gra ms . The intake for 

t he girls ranged f r om 39 . 30 to 63 . 04 gr ams with a me an of 

52.87 gr ams . The mea l wh ic h contribut ed the most to protein 

in take was d inn er for both boys and girls . 

The to ta l protein inta ke for the three year old group 

ra nged from 33 . 71 to 66 . 30 grams with a mea n i ntake of 48 . 89 

gr ams . Dinn er made the greatest contri ution to prot in in-

t ake . All 1 2 ch il dr e n me t the require me nts f or Class I . 

Th e mea n intake of protein per ki l og r an1 of body weigh t was 

3.37 grams . 

An i ma l pr ot e in int ake for boys r anged from 19 . 57 to 

50.97 gra ms with a mea n intake of 31. 54 gr ams . The inta ke 

for girls r a nge d f rom 24 . 59 to 43 . 64 gra ms with a mea n of 

3 5 . 80 gr ams . Dinner contribut ed the greatest amount of a ni ma l 

protein f or both boys and girls. An i ma l protein inta ke for 

t he 12 c hi ldr en r anged fro m 19 . 57 to 50 . 97 gra n1 s with a mean 

of 32.96 gra ms. Di nner ma de the great est contribution to 

ani ma l pr otein f or t he gro up as a who l e . 
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Veg e t ao;e protein inta ke for the boys ranged fro m 9 . 20 

to 29 . 38 grams with a mea n int ak e of 15 . 37 grams . The in

ta ke for gir l s ra11ged from 14.71 to 21 . 37 grams with a mean 

i ntake of 17 . 07 gra ms . Lunch provided the best so urce of 

vegetab l e protein for both boys and girls . Vegetable protein 

int ake for the en tir e group ran ged fro m 9 . 20 to 29 . 38 grams 

with a mean intake of 15 . 93 grams . Lun ch made the greatest 

contribution to int ake of ve getab l e protein sources for th e 

three year old ch il dren. 

Th e carbohydr ate intake for the boys r dnged fro m 11 0 . 02 

t o 2 3 5 . 0 8 g r a m s "' i t h a m e a n i n t a k e o f l 4 9 . 4 0 g r a m s . T h e i n -

t a k e f o r t h e g i r l s r a n g e rl f r o rn l 0 4 . 2 4 t 0 2 5 9 . 6 7 g r a m s It! i t h a 

mean int ake of 17 5 . 02 grams . Between meu l eating ma de th e 

greatest co ntribution to carbohydr a te int ake for both the 

boys and gi rl s . 

Th e carbohydr ate int ake for the 12 children ran ged fro m 

104.24 to 259 . 67 gr ams wit h a mea n inta ke of 157 . 92 gr ams . 

Between mea l ea tin g cont ribut ed mo r e to ca rbo hydrate in take 

th a n did th e t hree mea l s of t he day . The me an inta ke of carbo 

hydrate per kilo gr am of body we i gh t was 10 . 90 gr ams . The RDA 

does not provid e a basis for co mpa ris on of carbo hydrate i ntake . 

The fat inta ke for boys ran ged fro m 35 . 26 t o 79 . 62 

gra ms with a mean in. 2k e of 55 . 39 gr am s. The fat i nta ke for 

girls ranged fro m 39 .37 to 83 . 65 gra ms wit h a mean in ta ke of 
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63 . 45 grams . Th e mea l s which contributed the most to fat 

int ake were din ner for th e boys a nd breakfast fo r the gir l s . 

Th e fat in take fo r t he enti r e three year old group 

r anged fro m 35 . 26 to 83 . 65 grams with a mea n intake of 58 . 07 

gra ms . Br eakfast made the greatest contribution to fat in

t a k e f o r t h e g r o u p a s a \v h o l e . T h e m e a n i n t a k e o f f a t p e r 

k i 1 o g r a m o f b o d y \v e i g h t v-1 a s 4 . 0 l g r a m s . T h e R l) A d o e s n o t 

prov ide a bas i s fo r compa ri son of fat in take . 

Th e calciu m intake fo r boys r anged from . 170 to . 979 

gra ms with a mea n of . 493 grams . The intake for girl s r a nged 

fr om . 439 t o 1 .1 78 gr ams with a mea n calci um intake cf . 690 

grams . The gre atest cont r ibution to ca l ciu m i ntake was p. o

vi ded by br eakfast f or both the boys a nd girl s . 

Th e calciu m i nta ke for th e e ntir e thr e yea r ol d group 

r anged fro m .1 70 to 1.1 78 gr ams wit h a mea n of . 559 gr ams . 

Breakfast contribut ed th e mos t to ca lciu m int a e . Two c hil

dr en met t he re quir ements fo r Cl a s s I . Three c hildr e n we r e 

includ ed in Cl ass II and se ven c hildren in Cla ss Ill. 

Th e phosp hor us intake f or bo ys ran ged fro m . 495 to 

1.1 20 gra ms with a me an int ake of .73 9 gr ams. The int a e fo r 

girls ranged fro m .692 to 1.376 gra ms with a mean inta e of 

.921 gra ms. The meal which provid ed the greatest contri bu 

tio n of phosphorus was brea fast for bot h boy s and g" rls. 
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Ph osphorus i ntake fo r the group ranged from . 495 to 

1 . 3 7 6 g r a m s vi i t h a m e a n i n t a k e o f . 8 0 l g r a m s . B r e a k f a s t m a d e 

t he gr eates t contr i bution to the total phosphorus i nt ake . 

Five c hil dren met the requ i re ments for Class I, f iv e for 

Cl ass II , a nd two f or Cl ass III . 

The iro n i nt ake f or t he boys r anged from 4 . 75 to 11. 53 

m i l l i g r ams w i t h a n1 e a n i n take of 7 . 2 7 1.1 i l l i grams . The i n

take f or g irl s r a nged fr om 5 . 74 to 10 . 01 mill ig r ams with a 

mean int ake of 7. 88 milli grams . Dinner made the greatest 

contr i buti on t o i ron int ake for both boys Rnd g i r l s . 

Th e iron in take for the 12 children ranged from 4 . 75 

to 11 . 53 mill igrams wi th a mean i nt?ke of 7 . 47 mill igrams . 

Din ner was t he mea l cont r ibuting the most to ir on i ntake . 

Two ch ildr e n ~Et th e r eq ui rements fo r Cl ass I , fo ur fo r 

Cl ass II a nd s ix for Cl ass II I . 

Th e vi ta min A inta ke f or boys ra nged f ro m 953 I nte r

nat ional Units to 9420 Int e rn a tion a l Unit s wit h a mea n i n

ta ke of 2559 Int e rnation a l Units . Th e in take f or girl s 

ran ged fro m 131 6 to 44 87 Intern a ti ona l Uni ts wi t h a mea n in

ta ke of 27 74 Internati onal Unit s . Lunch f or boys a nd br eak 

fast for girls were the meals whic h made t he greatest contri 

bution to vita min A inta ke . 

The vita mi n A intake for the three year old gr oup 

ranged fro m 953 to 9 20 International Units witr a mean i nta ke 
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of 263 0 Inter nationa l Units . Lunch made the gre atest contri 

butio n to th e to ta l vit am i n A in take . Four ch ildren me t the 

r equirement for Class I, two for Class II, and six fo r 

C 1 a s s I I I . 

Ani ma l sources of vita min A intak e r anged f ro m 282 to 

1352 International Un it s with a mea n int ake of 895 Inte r 

nation a l Unit s for th e boys. The int ake fo r girl s r a nged 

fro m 1062 to 25 70 Int e rn at ion a l Units wi th a mea n int ake of 

166 1 In t e rn at i ona l Units. Breakfast for both boys and g irl s 

con tr i buted th e gr eat es t amo unt to the intake of vita min A. 

T h e v i t c. 111 i n A i n t a k e f r om a n i rn a 1 s o u r c e s r a n g e d f r o 111 2 8 2 t o 

2570 Int ernationa l Units with am a n int ake of 1149 In te r

nation a l Unit s for th e three ye ar ol d grou p . Br eakfast wJs 

th e mea l which made th e gr ea t est contribution to animal 

sourc es of vita min A inta ke for thi s age group . 

Vit amin A intake fro m vegetab l e sources ra nged fro m 

133 to 8067 Internation a l Units for th e boys . The me an in

ta ke was 1664 International Units . The int ake f or g irls 

r anged fro m 254 to 1979 Internation a l Units with a mean in

take of 1113 International Un i ts. Lunc h was t he me al wh ich 

made the gr eatest contribution to vegetable sources of vit a 

min A intake for both boys and gir ls. The intake for the 

grou p ran ged fro m 133 to 8067 International Units with a 

mean of 1481 International Units. Lunch was the meal vh ich 
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made the gr ea test contribution to veget ab l e so urce s of vit a

min A intake fo r th e thr ee ye a r o l d children . 

The t hiam ine inta ke f or boys r anged f ro m . 435 to 1.1 67 

mi lli gra ms with a mea n in take of .715 mi lli gr ams . The in

t ake for girl s r anged fr om .3 79 to . 988 mi l li gra ms wit h a 

m e a n i n t a k e o f . 7 0 5 m i 1 1 i g r am s . T h e m e a 1 s \·/ h i c h c o n t r i b u t e d 

th e most to thia mi ne i nt ke ere d inn er for the boys and 

br eakfast for the g i r l s . 

The t hi am i ne in take for the gro up r anged fro m . 379 t o 

1.1 67 milli grams with a mea n intake of . 71 1 milli gr ams . 

Breakfast was the mea l which contributed the mos t to th e 

thi am ine int ake . Fi ve chil dren met the r eq uir eme nt f or 

Cl ass I, five for Cl ass II, and two f or Cl ass III . 

Th e ri bof l avin int ake for th e boys ran ged fro m . 676 to 

1.7 64 mi lli gra ms wi th a me a n in take of 1 . 043 milli gr ams . The 

intake for th e girls r a nged f ro m . 895 to 2 . 045 mill igra ms 

with a mean in tak e of 1.3 17 milli grams . The greatest cont r i

bution to riboflavin inta ke was made by br eakfas t f or both 

th e boys and gi rls. 

The ribo f lavin inta ke fo r th e grou p ranged fro m . 676 

t o 2 . 0 4 5 m i 1 1 i g r a m s \v i t h a m e a n i n t a k e o f 1 . 1 3 4 m i 1 1 i g r a m s . 

Breakfast was t he meal wh ich ma de t he greatest contri bu tion 

to the ri bof lavin inta ke . Nine children met the r eq uirement 



for C 1 ass l , three for C 1 ass I I , a nd no chi 1 d I' en \v e r e i n

el uded in Cl ass II I . 

The ascorb i c ac id in tak e for boys ranged fro m 17 . 25 

73 

to 104 . 28 milli grams with a mea n of 52 . 25 mi l li grams . The 

i ntake for the g i r l s r a nged from 39 . 64 to 11 9 . 69 mil li gra ms 

with a mean of 65 . 93 mi l li gr am s . Lu nc h for the boys and 

betwee n mea l ea t i ng fo r the gi r ls contributed the most towa rd 

the t ota l i ntake of ascorb ic aci d for this age gro up . 

The as corbi c ac i d i ntake fo r the 12 ch il dren in the 

group r an ge d f r om 17. 25 to 11 9 . 69 mill igrams with a mean of 

56 . 81 m i 1 1 i grams . Bet \vee n n1 e a 1 feed i n g co n t r i but e d til e :11 o s t 

to tota l int ake . Ni n c hil dr e n met th e req ui re me nt fo r 

Cl ass I , one c hil d f or Cl ass II , and two fo r Cl ass I II . 

A compa ri s on of nutri ent i ntakes with t he RDA for the 

12 ch il dr e n in th e thr ee yea r old ag e gr oup may be fou nd in 

Tab l e I II. All 12 chi l dren me t or ex ceede d t he RDA f or 

pr ot e i n. Se ve nty-five pe r ce nt of th e ch i dlr e n me t or 

e xceeded th e RDA for r ibof l avin a nd a sco r bi c ac i d . Fifty 

per c e nt or more of the ch i l dre n fai l ed t o mee t t wo- t hir ds 

of t he r ecomm ended a llo a nc es fo r iron , ca l c iu m, and vit amin 

A. 
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Four Year Old Chil dr e n 

The four year old chi l dren numbered six boys and 11 

girls for a co mb ined tot a l of 17 chi l dren . The cal or ic in-

take fo r th e boys ran ged fro m 842 to 19 22 calories with a 

mea n of 1299 ca l ories . The inta ke for gi r l s ranged fro m 801 

to 1903 calori es with a me an of 1374 ca l ories . Between mea l 

eating made the greatest contribution to the caloric intake . 

Th e caloric int a ke for the 17 children ranged from 80 1 

to 1922 calories ~v i th a mea n inta ke of 1349 ca l or ie s . Be -

tween mea l eating made the gr ea t est cont ri but ion to the 

caloric int ake fo r the gro up as a who l e . Four ch ild ren me t 

the requirement for Cl ass I, e i ght fo r Class II , and fi ve 

for Cl ass III . The mea n number of ca l ori es pe r kilo gr am of 

body weight for th e fou r year old children was 76 . 82 calori s . 

The tot a l prot e in int ake for the boys ra nge d fro m 

39.86 to 66 . 68 gra ms with a mea n of 53.71 gr ams . Th e intake 

fo r t he gir l s r a nge d fro m 25 . 61 to 79 . 38 gra ms with a mea n 

inta ke of 52.38 grams . Dinner made the greatest con tribution 

to to tal prot ein intake for both boys and gir l s . 

The tot a l protein intake for the four year old group 

was 25.61 to 79.38 gra ms wit h a mean of 52. 85 gra ms . Di nner 

contri buted t he most t o t he total protein intake . Sixteen 

childr en met the requirement for Class I , and one c hild met 



th e r equ i rements for Cl ass II . The mea n grams of protein 

per kilogra m of body weight were 3 . 01 grams . 

Ani ma l protein intake fo r boys r a nged fro m 27 . 33 to 

76 

5 l . 9 1 g r a 111 s \v i t h a me a n i n t a k e o f 3 7 . 4 8 g r a m s . T h e i n t a k e 

for girl s ranged from 10 . 08 to 59 . 09 grams wi th a mea n of 

32.72 grams . Din ner was the mea l which contributed th e mos t 

to ani wa l protein in take f or both boys and girls . Animal 

protein intake for the 17 children r anged from 10 . 08 to 

59 . 0 9 gr ams \.IJ i t h a 111 e a n i n t a k e of 3 4 . 3 9 g r a rn s . D i nn e r rw de 

the gr eates t contribution t o anima l protein for the group as 

a who l e . 

Veg ta bl e protein in take for th e boys r a nged ro m 12 . 10 

to 23.71 grams v1i th a mea n in take of 16 . 23 gr ams . The in 

ta ke for th e girl s r a nged fro nt 8 . 67 to 37 . 06 gr ams wi th a 

mean i nt ake of 19 . 66 grams . Dinn e r provi ded th e best sou r ce 

of veg e t ab l e pro t e in for both boys and girls. Vegetabl e pr o

tein i nt ake for th e en tire group ranged f ro m 8 . 67 to 37 . 06 

gr ams with a me an i ntake of 18 .46 gr ams . Din ner made the 

gr eate st contribution to vegetable protein inta ke for the 

four ye ar old children . 

Th e carbo hydrate intake for th e boy s ran ged fro m 107 . 49 

to 245 .1 3 gr ams with a mean intake of 166 . 13 gra ms . The in 

t ake f or th e girls ranged fro m 127.96 to 232.94 gra ms wit h a 

mean inta ke of 181 . 20 gra ms. Be t ween me al eating made t he 



greates · contribu t i on to carbohydrate intak e for both the 

boys and gir l s . 
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The carbohydrat e i nta ke for the 17 children ran ged f r om 

107 . 49 to 245 . 13 grams with a mea n int ake of 175 . 86 grams . 

Between r.Iea l eat i ng contributed more to carbohyd r a te intake 

than did the three mea ls of the day. The mean int ake of 

c a r b o h y d r a t e p e r k i 1 o g r a m o f b o d y \v e i g h t 1-1 a s 1 0 . 0 2 g r a m s . 

Tl e RDA does not provide a basis for comparison of car bohy

drate i nta ke . 

The fa t in ta ke f or boys ran ged from 37.27 to 86 . 50 

grams wi th a mea n i ntake of 60 .62 grams . The intake for the 

g i r l s r a n g e d f r o m 2 6 . l 0 t o 9 9 . 0 8 g r a Ill s \v i t h a m c a n i n t k c 

of 63 . 50 grams . Betwee n meal eating contributed mos t to 

t he t ot a l fa t i ntake f or both boys and gi rl s . 

The fa t in take for t he en t i r e fo ur yea r o l d group 

r a nge d fr om 26 .1 0 t o 99 . 08 grams wi th a mean i ntake of 62 . 49 

grams . Be t wee n mea l ea tin g cont ri buted more to the fa t in

t a ke t ha n any of the n1ea l s of t he day . The mean int ake of 

f at pe r kil ogr am of bod y we igh t was 3 . 56 gr ams . The RDA 

do e s not pr ovide a bas i s f or compariso n of fa t i ntake . 

Th e calciu m inta ke fo r boys ran ge d f r om . 484 t o 1 . 137 

gr a ms wi th a mea n of .7 55 gr am s . The i nt ak e for t he gir l s 

ran ged fr om . 209 to 1 . 223 gr am s wi t h a r.1ea n inta ke of . 673 
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gr ams . Th e gr eates t contribution to calciu m intake was be 

t wee n mea l eat in g for th e boys and breakfast for the girl s . 

The ca lci um intake for the entire four yea r old gro up 

r anged f r olll . 209 to 1 . 223 grams \vi t h a mean of . 703 grams. 

Breakfast contribut ed th e most to ca l cium i ntake . Fou r 

chil dr en me t the requirement for Cl ass I , e i ght fo r Cl ass II, 

and f iv e fo r Cl ass II I . 

The phosphorus int ake for boys ranged from . 700 to 

1 . 3 6 0 g r am s w i t h a 1n e a n i n t a k e o f . 9 6 4 g r a m s . T h e i n t a k e 

f o r g i r 1 s r a n g e d f r o m . 3 4 8 t o 1 . 5 5 5 g r a m s \v i t h a m e a n o f . g 8 9 

gra ms . Th e mea l wh ich contributed mos t to th e phosphorus 

int ake was dinn er for th e boys a nd breakfast for the gil·ls . 

Th e phosphorus in take f or the e ntir e four yea r o l d 

group r anged fro m .348 to 1. 555 gr ams wi th a mea n int ake of 

. 917 gr ams . Breakfa s t ma de th e gr eatest contribution to th e 

to ta l phospho rus i ntake . Twelve chi ldr e n met the r equ i emen t 

for Cl as s I, four for Cl ass II , and on e for Cl ass III. 

Th e iron in take for th e boys r a nged from 4. 8 2 t o 9 . 41 

milligrams vt ith a mea n int ake of 7 . 59 milli gr am s . The int ake 

for the girls rang ed fro m 4 . 62 to 10 . 38 milli gram s wit h a 

mean of 7.51 milli gra ms. Dinner wa s the meal contrib ut in g 

the most to iron inta ke for both the boys and girls. 
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The i r on int ake for the four year old ch il dren as a 

vi h o l e r a n g e d fro m 4 . 6 2 to 1 0 . 3 8 m i l l i g r a 1n s w i t h a me an of 

7 .53 mi l ligra ms . Dinner contribu ted the mos t to the i ron 

i nta ke f or the f our year ol d grou p . On l y on e ch i l d met the 

r eq uir eme nt for Class I . Ten c hi l dre n were c l ass i f i ed in 

Clas s II, and s i x in Cl ass III . 

The vi tamin A int ake for the boys ran ged f ro m 895 to 

4398 Internationa l Unit s with a mea n of 2086 Int e rnational 

Unit s . Th e int ake for girls r a nged f ro m 699 to 62 71 Inte r

nat i ona l Units with a mea n of 23 70 Inter nat i o nal Unit s . Be 

tween mea l eat i ng for th e boys and din ner fo r the girls made 

the grea test on t r i but i on to the total vi t a 111 i n A i n t a k e . 

Th e vi t am in A i nt ake for th e 17 ch i d l ren in the fo ur 

yea r o l d group r a nge d fro m 699 to 627 1 I nternationa l Un its 

with a me a n of 2270 I nt ernati ona l Units . Be t1 ee n mea l eat 

i ng c o ntr i but ed most t o tota l vit am in A int ake . Fi ve chi l

d r e n me t t he r eq uir ement fo r Cl as s I , f i ve for Cl ass II , 

a nd s ev e n f or Cl ass I I I . 

Vi ta min A int ake f r om ani ma l sou r ces for boys ran ged 

fro m 767 to 213 2 I nt ernational Unit s with a mea n i nt ake of 

13 25 I ntern a tion a l Un it s . The i nt ake fo r girls r anged fro m 

430 t o 5651 Int er na t i ona l Uni t s wi th a mean i nt a ke of 1646 

Int er nat i ona l Unit s . Bre akf ast contributed the mos t t o 

vit ami n A i nt ake f ro m ani ma l so ur ces fo r bo t h boys and g i r l s . 
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The intake for this group ranged fro m 430 to 5651 Internation a l 

Units wi th a mea n int ake of 1533 International Un i ts . Break 

fa s t Vv a s t he me a 1 lv h i c h made the great e s t con t r i b u t i on to 

animal sour ces of vita min A intake for the four yea r old 

group . 

Ve getab l e sourc es of vit am in A int ake for the boys 

r anged from 128 to 2523 Int ernat ion a l Un it s with a mean in

t ake of 761 Internationa l Units . The intake for gir l s ran ge d 

from 350 to 2489 Int ernat ion a l Un i ts with a mean intake of 

724 Intern at ion a l Units . Lunch for the boys and bet1 t:en 

mea l eat in g f or th e gir l s contributed most to vi tamin A in

t ake from vege t able sources . The int ake for th entire four 

ye ar o l d group ran ged from 128 to 2523 Int er national Unit s 

11ith a mea n of 713 Int ernati ona l Units . Betw en mea l eatin g 

contribut ed th e most to vit am in A in take f r om vege t ab l e 

so urces fo r t he gr oup as a wh ol e . 

The thi am ine inta ke for th e boys r anged fro m . 569 to 

. 88 5 milli gram s wi th a mean i ntake of . 704 mill igrams . The 

i ntake for the girls ranged fro m .4 99 to 1 . 023 milli gra ms 

wi th a me an of .7 36 milli gra ms. The mea l s which contri but ed 

mos t to thia mine i ntake were brea kfa st fo r the bo ys and 

d inner for the girls . 

The thia mine inta ke for the four year old group ran ged 

ft·o m . 499 to 1.023 milligra . s wi t h a ean of .7 25 mill igra ms . 
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Dinn e r co ntr i buted t he most to th i amine i ntake . Ei ght chil 

dr e n met the r equi r emen t for Cl ass I , six for Cl ass II , and 

t hree for Cl ass III . 

Th e rib of l avi n in t ake for the boys ran ge d from .915 to 

1. 933 mi ll igrams wi th a mean i nt ake of 1. 354 mil li gra ms . The 

i ntake for the gir l s r a nged from . 436 to 2 . 556 mil l igra ms 

wi th a mea n int ake of 1 . 265 mi ll igrams . Bet ween meal eat i ng 

f or t he boys a nd breakfast for t he g i r l s contributed the most 

t o thi amine i nt ake . 

Th e r i bof l avin i nt ake for th e f ou r ye ar old grou p 

r anged f r om . 436 t o 2 . 556 mi l ligra ms with a me an inta ke of 

1. 295 mi lli grams . Br eakfast contributed most to the tot a l 

int ake . Fourt een ch il dr en met the req u irement for Cl ass I , 

t wo f or Cl ass II, an d on e fo r Cl ass I II . 

The ascorbic a cid in t ake fo r t he boys ranged f r om 7 . 00 

to 11 5 . 66 milli gr ams with a mea n int ake of 51 . 38 mill igra ms . 

The int ake fo r gir l s ran ge d fro m 13.97 t o 124 . 82 mill igrams 

with a mean intake of 56. 88 milli gr am s . Br eakfast f or the 

boy s and between mea l eati ng f or t he girl s co nt r ib uted the 

most to t o tal ascor bic acid inta ke . 

The ascorbic a cid inta ke f or the four year ol d gr oup 

ranged fro m 7 . 00 to 12 4 . 8 2 milligra ms with a mean inta ke of 

54.94 milligra ms. Be t we en meal eating contri bute d t he most 
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t o tota l a scorbic ac id int ake . Ten ch il dren met the r equire -

ment for Cl ass I, two for Cl as s I I , and five for Class III . 

A compa ri son of the nutrient int akes with the RDA fo r 

four year ol d chil dren is sho wn in Table IV . For no nutri-

ent in vest i ga ted did a ll fo ur year old chi l dren me t or ex-

cee d 100 pe r cent of the RDA ; ho we ver , 94 . 1 per cent of the 

c hildren n1e t the r eq uir ene nt for Cl ass I for prote in, 78 . 9 

per c e nt fo r r i boflav in, a nd 71 . 0 pe r cent for pho sp horus . 

A tota l of 40 . 4 per ce nt fo r vi tamin A and 35.3 pe r cent for 

i ron fail ed to meet t wo- thirds of the RDA for these nutt·i e nts . 

Fiv e Year Ol d Ch il dre n 

Th e fiv year old chi l dren nu mbered f iv e boys and seven 

girl s for a co mbi ned tota l of 12 chi l dr e n. Th e ca l oric in-

t ake for the boys r a nged fro m 900 to 2408 ca l or ies wi t h a mean 

ca loric inta ke of 1710 calori es . The i ntake for girl s r anged 

fro m 715 to 27 48 c a lori es wit h a me an int ake of 1517 ca l ori es . 

Dinn er for t he bo y s an d bet ween me al ea tin g for the girl s 

were the me a l s con tributing th e most calo ri es . 

The caloric i ntake fo r t he 12 c hil dr en r anged fro m 715 

to 2748 cal ories with a mean int ake of 1598 ca l ories . Di nn er 

was the meal contri buting th e most calori es f or the group as 

a whole. Six children met t he requir eme nt for Class I, 

three for Class II, and three for Class III . The mea n nu mbe r 

of calories per kilogra m of body wei ght was 8 5 . 53 calor ies . 
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The t otal protein int ake for th e boys ran ged from 40 . 41 

to 139 . 37 grams with a mean int ake of 73.10 grams . The in

take for gi rls ran ged fro m 36 . 60 to 93 .76 gr ams with a mean 

inta ke of 57 . 26 grams . Th e mea l wh i ch con tri buted th e most 

to the protein int ake was dinn er for both boys and gi rl s . 

The total protein in take for the five year old group 

r anged from 36 . 60 to 139 . 37 grams with a mea n intake of 

63.88 gr ams . Di nner was th e mea l which contribut ed th e most 

to tota l protei n int ake . All 12 childr e n me t the requir e

ment for C 1 ass I . Th e me a n grams of pr otei n per k i 1 o g r all! 

of body we igh t was 3 . 42 gr ams . 

Ani ma l protein i nt a ke f or boys r a nge d fro m 23 . 80 to 

114 . 21 gr ams wi th a mea n i nt ake of 51 . 60 gr ams . The i nta~ 

fo r girl s r an ged f r om 22 . 97 to 77 . 34 gr ams with a mean in

t ake of 35 . 91 gra ms . Dinn e r contributed th e most to anima l 

prot e i n i ntake f or bo t h boys and gir l s . Ani mal protein in

t a ke f or the fiv e year ol d gr oup ran ged fro m 22 . 97 to 114 . 21 

gr ams wi th a mean i nt ake of 42 . 46 gra ms . Di nn er contrib ute d 

t he most to an i ma l pr ot e in i ntake for this gro up . 

Ve ge t a bl e prot e i n i nt ake fo r boys r ang ed f ro m 8 . 27 to 

31.04 gra ms with a mean int ake of 21 . 50 gra ms . The i ntake 

for girl s ran ged fro m 8 .48 to 35 . 62 gra ms wit h a mea n intake 

of 21.3 5 gr ams. Dinner was t he mea l co nt ri but i ng t he mos t 

to veget a bl e pr otein i nta ke . The vegetable pr ote in i ntake 
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for the fiv e year ol d gro up ra nged from 8 . 27 t o 35 . 62 grams 

wi t h a mean int ake of 21.4 2 grams . Di nner contributed the 

mos t to vege t ab l e pro t e i n i ntake fo r the gr oup as a who l e . 

The ca r bohydrate intake f or t he boys r anged f r om 119 . 81 

t o 306 .1 3 gr ams with a mea n intake of 206 . 39 grams . The in

t ake for g i r ls r a nged fro m 90 .1 6 t o 416 . 56 gr ams wi th a mean 

of 188 . 63 grams . The mea l which co ntributed the most to the 

c arb ohyd rate i nt ake was din ne r fo r the boys and between mea l 

eati ng fo r t he g irl s . 

Th e carbohydrate in take for the 12 ch il dr en r anged fro m 

90.1 6 to 41 6 . 54 gr ams with a mea n i ntake of 196 . 03 grams . 

Dinn er con t ri but ed th e mos t to the carbohydrate intake . The 

mea n gr ams of ca r bohydrate pe r kil ogram of body we i gh t w, s 

10.50 gr ams . Th e RDA does not pro vide a bas i s fo r compari

son of carbohydr a t e in t a ke . 

The f at inta ke for boy s ran ge d fr om 40 . 05 to 129 . 40 

gra ms wi t h a mea n inta ke of 78 . 27 gr ams . Th e int ake f or 

gir l s r anged from 29 . 27 to 112 . 29 gr ams with a mean in take 

of 63.98 grams . Lunch fo r th e boys and dinn e r f or the gi rls 

contribut ed the most to t he f at intak e . 

The fat inta e fo r th e entire five year old group 

r anged from 29.27 to 129 . 40 gra ms with a mean intake of 

69. 95 gra ms . Lun ch made the greatest contrib ution to fat 
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int ake for t he group as a whole . The mean i ntake of fat pe r 

kil og r am of body weight was 3 . 74 grams . The RDA does not 

provid e a bas is for co mpa ri son of fat intake . 

The calciu m in take fo r boys ranged from . 499 to 2 . 006 

gra ms with a mean of l . 046 grams . Th e intak e for girl s 

r a n g e d f r o m . 4 6 6 t o l . 4 6 8 g r a m s 1·1 i t h a m e a n i n t a k e o f . 7 5 0 

gr ams . Th e greatest cont ri butions to ca l cium inta ke were 

provided by betwee n mea l eating for the boys and d i nner f or 

th e gi rl s . 

Th e ca l cium i nt ake for the entire f i ve year old group 

r ange d f ro m . 466 to 2 . 006 gra ms with a mean in take of . 874 

grams . Between mea l eat in g contributed the most to ca l ciu m 

in take . Five childr e n me t t he requirement for Cl ass I, 

thr ee f or Cl ass II, and fo ur for Class II I . 

The phosphorus i ntake for boys r anged fro m . 699 to 

2.76 9 gra ms wi th a mean int ake of l . 40 8 gra ms . The i nt ke 

for girls r a nge d fro m . 593 to l . 757 gr ams wi th a mea n int ake 

o f l . 0 2 3 g r a m s . B e t 1v e e n m e a l e a t i n g f o r b o y s a n d d i n n e r f o r 

girls contributed th e mo st to phosphorus intake . 

Th e phosphorus inta e for th e fi ve year ol d gr ou p 

ran ge d fro m . 593 to 2 . 769 gra ms with a mea n inta ke of l .1 83 

gr ams . Dinner ma de the great es t contribu ti on to the total 

phosphorus intake . ine children met t he re quirement for 

Class I, thr ee for Class II, an d no children were inclu ded 

in Class III. 
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The ir on inta ke for the boys ran ged from 5 . 35 to 12.7 8 

mil l i gr ams with a mea n intak e of 9 . 23 milligra ms . The inta ke 

f o r g i r 1 s r a n g e d f r om 4 . 8 2 t o 1 1 . 1 2 m i 1 1 i g r a m s "' i t h a m e a n 

of 8.5 1 mill i grams . Dinner made the greatest co nt ribution 

to iron int ake for both boys a nd g irls . 

The iron i nta ke for the 12 children ran ged from 4 . 82 

to 12 .78 milli grams with a mra n intake of 8 . 93 milli grams . 

Dinn er was the mea l cont ri buting the most to iro n int ake . 

Four chi l dre n me t th e r equirement for Class I, five for 

Cl ass II, a nd three fo r Cla ss III . 

T h e v i t a m i n A i n t a k e f o t' b o y s r a n g e d f r o rn 7 5 5 t o 3 3 8 2 

In ternat i ona l Un i t s wi th a mean int ake of 2421 In er na tiona1 

Units . Th e int ake fo r girl s ran ged from 1144 to 636 Inter

n a t i o n a 1 U n i t s 1·1 i t h a m e a n i n t a k e o f 4 4 6 0 I n t e r n a t i o n 

Un its . Breakfast for boys and d inn er fo r gir l s we re t he 

me a l s wh ich ma de th e grea t es t co ntribution to vita min A in

ta ke . 

The vi ta min A intake for the fiv e y ea r old grou p 

ran ged f r om 755 to 8636 Intern a ti onal Units wit h a mean in 

ta ke of 3609 Internation a l Unit s . Dinn er ma de t he greatest 

cont ribution to th e total vit amin A inta ke . Seven c hi l dren 

me t th e re quire ment for Class I , t wo for Class II , and th ree 

for Class I I!. 
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Vita min A i ntak e fro m an i ma l sources ranged f rom 612 

to 207 4 Int ern a ti ona l Unit s wi t h a mea n i nt ake of 13 29 I nter

nat i ona l Unit s for t he boys . The i ntake fo r g i r l s r anged 

fr om 757 t o 6219 Inte r na ti onal Uni ts wi th a mea , of 2106 

I nte r nationa l Unit s . Br eakfas t fo r the boys and lu nch fo r 

t he girl s ma de the gr eatest con t ribut i ons t o vi tam i n A i n

take from anima l s ou rces . The in take for t he gr oup ranged 

f ro m 612 to 6219 Int ern a t ional Uni ts wi th a mean i ntak e of 

l 7 8 l I n t e r n a t i o n a l U n i t s . B r e a k f a s t w a s t h e m e a l \v h i c h m Q. d e 

t he greates t contri buti on to vi tam i n A i nt ake f r om ani ma l 

sourc es f or thi s age gr oup . 

V e ge t a b l e s ources of vi t m i n A i n take f o I' boys I ' an g e d 

fro m 144 t o 1483 grams wi th a ~ea n i ntake of 1092 In ter

na tion a l Units . Th e i nt ake fo r g irl s r anged f r om 106 to 

5941 Internation a l Units wit h a mea n int ake of 235 4 In ter

nation a l Units. Dinner wa s th e mea l whi ch ma de t he gr eatest 

contri ! ution to vit am in A intake fro m veg et a bl e s our ces f or 

both b ys and gir l s . The int ake f or th e 12 childr e n r a nge d 

fro m 106 to 594 1 Internation a l Units with a me an in ta ke of 

3609 Int ernational Units . Dinner wa s th e me al which contri

buted th e most t o the intak e of ve ge ta bl e sourc e s of vita min 

A. 

The thia mine intake for the boys r anged fro m . 565 to 

1 .064 mi lli gra ms 1<1 ith a mean intake of . 807 milligrams . The 
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int ake for girls ranged from . 507 to 1.213 mil ligr ams with 

a mean of . 874 milli grams . Dinner was the mea l which con

tribu ted the most to thiamine intake fo r both boys and gi rl s. 

The thiamine int ake for the five year old gr oup ranged 

f r o m . 5 0 7 t o 1 . 2 1 3 m i 1 1 i g r am s 1v i t h a 111 e a n i n t a k e o f . 8 7 0 

milligrams . Dinner contri buted the most to total thi amine 

i ntake . Se ven children met the requirement for Class I, 

fou r for Clas s II , and on e for Cl ass III. 

The ribo f l avin intake for boys r anged from . 906 to 

2 . 077 r.1 illi gr ams with a mean int ake of 1. 58 0 mil li gra ms . Tile 

i n t a k e f o r g i r 1 s r a n g e d f r o m . 8 8 8 t o 2 . 7 7 0 111 i 1 1 i g r a m s w i t h a 

mea n of 1.405 milli gr ams . Th e greatest contribution to ribo

flavin intake was made by dinner for both the boys and gir l s . 

The ri boflavin inta ke for th e f ive year old group 

r anged from . 888 to 2 . 770 milli gr ams with a mea n in take of 

1. 478 milligra ms . Dinner made th e greatest contribution to 

ribo f l avin int ake for the group as a whole . El eve n children 

met the r equ ir eme nt for Cl ass I , and one for Class II . 

The ascorbic acid intake for boys ran ged fro m 11 . 0 5 to 

8 7.5 5 milligr ams with a me an of 41.25 milli gra ms . The inta e 

for gir l s r anged fro m 14 . 00 t o 86 .3 3 mil l igrams wi th a mea n 

of 47 . 33 milli gr ams . Dinner for the boys and bet ween meal 

eat ing for girls contri buted the most to ascorbic acid intake . 
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Th e asc or bi c acid inta ke for the 12 chil dren in this 

g r o u p r a n g e d f r om 1 1 . 0 5 t o 8 7 . 5 5 m i 1 1 i g r a m s \v i t h a me a n i n -

take of 44 . 80 milligrams . Between mea l eating contributed 

the most to the ascor bic acid intake for the gro up as a 

who l e . Fi ve chi l dre n me t the requirement for Class I, three 

for Cl ass II , and fou r for Cl ass I II . 

A compa rison of the nutrient int ake for f iv e year old 

chil dren is shown in Tabl e V. All 12 f ive year ol d children 

met or excee ded the r ecom me nded a ll owance for prote in . A 

tota l of 91 . 7 per cent of t he chi l dren me t the RDA for ribo ·· 

f l avi n and 75 . 0 per ce nt me t the RDA for phosphorus . One 

third of t he ~hildren failed to mee t two-thirds of the kDA 

fo r ca l ciu m a nd asco rb ic acid and one-fou r th for i ron and 

ca l ories . 

Th e Studx_ Gr oup 

The e nt ir e group nu mbered 26 boys and 28 gi rl s for a 

combin ed tot a l of 54 ch il dren . utri e nt intake classification 

for calories indic a ted that 21 of th e children met th e re

quir em ent f or Cl ass I , 24 for Cl ass II , a nd nine for Class 

III. These wer e 38 . 9 per cent , 44 . 4 per cent and 16 . 7 pe r 

cent r espectiv e l y . Between mea l eating contributed t he 

gre a te s t amount t o to t a l c a l or i e intake , fol l owed by dinner , 

bre a kf ast, a nd l un c h fo r t he gr oup as a who l e . 
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Figure 3 pre s ent s the mea n da il y int ake of ca l ori es 

for the stud y gr oup . Th e ca lori c int ake f or boys dro pped be 

tvv ee n the ages of t \v o a nd thr ee , beg an t o ri s e bet v1ee n th r ee 

and f our years of ag e, a nd conti nued to r ise and exc eeded 

th e RDA at four and on e -ha l f to f iv e y ea r s . Th e i ntak e f or 

girl s dropp ed be t wee n t wo and fou r yea r s , t he n ro se a t age 

four to five ye a rs . The mean in t ke for t he entir e gro up 

dro pped bet wee n ages t wo a nd t hr ee th e n bega n to ri se a t 

age three, mee tin g 99 . 9 pe r cent of th e RDA a t age f iv e . 

Table VI pr es ent s the ave r age da il y ca l oric i ntake of 

each chi l d in th e stud y di s tri bute d by age a nd s ex . The da J 

wer e group ed accor d in g to t he r e l a tion sh i p wit h th e RDA . 

Cl a ss I includ ed daily int a kes eq ua l to or gr eate r than t he 

allo \·Ja nce . Cl a s s II gr oups i nclu de d da il y int akes less t ha n 

th e daily a ll owa nc e but exce edin g 66 . 67 pe r cent of t he RDA . 

Cl ass III inclu ded t he daily int ak es l e s s th a n 66 . 67 pe r 

cent of the RDA . The mean intake of each age grouo i s gi ve n 

to show the individu al intakes as related to the group mea :1 . 

Kerrey and co- wor kers (18) reported a mean caloric 

intake s li ght ly l ower t ha n th e RDA for child r en f r om both 

hi gh and low socioecono mic groups . etheny and associates 

(22) indic ated in a study that 0 pe r cent of the diets of 

childr en studied su pp li ed les s than 100 pe r cent of th e RDA 

for ene r gy value. Dierks and lorse (10) re po rted t hat 98 

per cent of chi l dren t wo t o t hre e yea r s of age and 97 per 
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TABLE VI 

DI STRI BUTION OF CALO RIE INTA KE FOR 

54 PRESCHOOL CHILD RE N 

Children A9c of 

T ~<o \' car 0 l d IT h r e e Y ca r 0 l d Fo ur Yea r Ol J 
1-·Bo ys:(~i r .2_s Boy~i r 1 s B QJ. ~- lJ i r 1 s 

Cl a ss l 

1 , 7 6 3 2 , 01 9 1 , 83 3 1 , 9 2 3 1 , 9 2 2 1 , 90 3 
1 , 6 3 6 1 , 81 1 1 536 1 782 1 8 1 9 
1 , 6 08 1 , 50 5 1 71 4 
l , 3 48* 1 ' 4 8 5* 

1 476 

C 1 ass I I 

1 , 2 4 4 1 , 0 6 6 1 , 2 9 4 1 , 3 9 6* 1 , 4 2 4 1 , 59 6 
1 , 21 7 1 , 03 6 1 , 2 3 2* 1 018 1 , 3 9 7 1 , 4 55 
1 , 1 7 6 1 , 217 1 , 3 6 3 1 , 3 8 3 

891 1 , 0 5 1 , 2 99* 1 , 3 7 4* 
978 1 , 3 68 
97 5 1 , 2 7 1 
964 

Cl ass I I I -
863 875 1 , 0 52 

842 1 , 00 3 
80 1 

Mean 

1 , 3 48 1 , 48 5 1 ' 23 2 1 ' 3 9 6 1 ' 2 99 1 ' 3 7 4 

1 '4 1 2 1 ' 28 7 1 '3 4 9 

* r~e an 

94 

Fiv e Y E: tl r Old 
Bo_.gj~-i~~-

1-· -- ---=.:..-

2 , 4on 2 ,7 48 
2 , 080 2 , 007 
1 , 71 0* 1 , 8 2 7 I 

1 , 6 2 2 

- - --
·-·----

1 536 1 ' 51 7 j.· 
1 , 1 ':) 2 
1 , 1 9 0 

--

900 939 
71 5 

1,7101 1 51 7 

1 , 5 98 



cent of chi l dren four to s i x years of age had an intake 

which was abo ve 75 per ce nt of the 1964 RDA . 
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Fi gure 4 presents th e mean da il y inta ke of e nergy 

sources for the 54 chi l dren . The meal contributing the most 

t o f a t i n t a k e w a s 1 u n c h , f o 1 l o v1 e d by b e t ..,, e e n 111 e a 1 e a t i n g , 

breakfast , and d i nner . Be t ween mea l eat in g made the greates t 

contri buti on to ca r bohyd r ate int ake , fo ll owed by dinn e r , 

breakf a st , a nd lun ch . 

Tab l e VII presents the average daily carbohydrate in

t ake of each chi ld in th e stuc.J y distributed by age and sex . 

Th e mea n in take of each age group is g iv en to show th e in

divi dua l in takes as re l at d to the grou p mea n . The RDA does 

not pr o vi de a basis for comparison of ca r bohyd r ate inta ke . 

The me an in ta kes fo r both boys , gi rl s , a nd the entire 

grou p f or ca rbo hydrate , fat , a nd pr otein dro pped bet ween 

ages t wo to four , t he n ro se betvee n ages fou r to f i ve yea r s . 

Th e av er a ge daily f a t int ake of each ch ild in the study di s

tribut e d by age and sex is pr ese nted in Ta bl e III . The 

mean i ntak e of each age grou p i s g iven t o sho w t he indivi dua l 

i nt ake s as rel a t ed to th e group mea n. The RDA does not pro

vide a basis for compar ison of fat inta ke . 

Nutrient int ake classi fications for pr ote in indic ated 

t hat 53 or 98 . l per cent of t he c hildren met t he r equirement 
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T1·1o Year Old 

TABLE VIII 

DI STRIBUT IO N OF FAT INTAK E FOR 54 

PRESCHOOL CHILDREN 

Age of Children 
-

Thr ee Year Old Four Yea r Old 

98 

--

--
Five Ye ar Old 

G i r 1 s Gi rl s __ _gj_r 1 s 
,------

l3 OJ'S Boys Doys Bovs ..; ir .l s 
,...-- ~_::.=::1----::._- ----- -~ - -· -

83.45 100 . 30 79 . 62 83.65 86 . 50 99 . 08 129 . 40 112.2 9 
78 . 97 92 . 90 78.40 8 2 . 18 72 . 09 87 . 07 79 . 36 99 . 69 
69 .71 68 . 87* 62 . 58 63 . 45* 66 .66 8 5 . 48 78 . 27* 63 . 98"k 
67.13 66 . 33 55 . 39* 48 . 61 63 . 85 7 4 . 21 76 . 52 57 . 7 6 
63 . 46* 56 . 85 50.00 39 . 37 60 . 62* 73.05 66.03 53.7 2 
52 . 00 49 . 76 49 . 55 37 . 38 7 2 . 4 6 40 . 05 48 . 93 
51 . 56 47 . 09 47 . 34 37 . 27 63 . 50* 4 6 . 24 
41 . 4 7 40 . 39 1 . 28 29 . 27 

3 5 . 26 48 . 77 
41 . 84 
2 9 . 1 9 
2 6 . 1 0 

Mea n ----

63 . 46 68 . 87 55 . 39 63 . 45 60 . 62 63 . 50 7R. 27 63 . 98 

65 . 96 58 .07 62 . 49 69 . 95 

*Mean 
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f o r C l a s s I . 0 n e c h i l d 1v a s c l a s s i f i e d i n C l a s s I I . T h e 

protein i nt ake for the entire group met t wo -t hird s or more 

of th e RDA . Th e mea n for each age group minus the standard 

de vi a tion was greate r t han the RDA for that part icul ar age 

grou p . Dinn e r 1as the mea l which co nt ri buted the mo st t o 

th e prote i n in take f oll owed by lu nch , br eakfast , and between 

mea l ea tin g . 

Fi gure 5 presents t he mean daily pro tein intake fo r 

th e stu dy group . Th e in take for boys dropped between ages 

two to th ree , th e n continu ed to ri se to age five . Th e intak e 

for girl s dro pped betwee n ages t wo to thr ee, con inu ed to 

s h o w a s l i g h t d r o p b e t 1v e e n t h r e e a n d f o u r , a n d t h e n b e g a n t o 

ri se betwee n four a nd five year s . The mean in take for the 

54 chi l dre n a s a gr oup dropped betw ee n ages two to t hree and 

c on t i nued t o r i se between ages thr ee to five yea r s . 

Ta bl e IX pr ese nt s the average da ily protein i nt ake of 

ea c h c hil d di st r ib ut ed by sex and age . The dat a 1er e group ed 

accor d in g to t he r e l a t i onsh i p wi th th e RDA . Cl ass I included 

dail y int akes equa l to or grea t er than the a ll owan ces . Cl ass 

II grou ps inc l ude d da il y i ntakes l es s than the da il y allow 

ance but exce edi ng 66 . 67 pe r ce nt of the RDA . Cla ss III i n

cluded the dail y int ak e s less t ha n 66 . 67 pe r ce nt of the RDA . 

The mean intake of eac h ag e grou p i s g i ve n to s how t he in 

divid ual in t a kes as relat ed to th e g r oup ~ ea n . 
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TABLE IX 

DIST RIBUTION OF PROTEI I NTA KE FOR 54 

PRESCHOOL CHILDRE~ 

Age of Chi l dren 
r-· 

Year Old fFour Ye a r Old Fiv e Year Old Two Year Ol d Three 
~O.:iS _L Gi rl s 8 Ql._S I Gir ls] _ ~QiLL _0 i rls--J3o)~G t~-J.Y 

Class I 
81 . 06-94 . 52 66 . 30 63 . o-4 -6 6 . 6s ..-r9- . 38 139 . 37 93 . i6-
65 . 7 9 7 . 77 59 . 91 60 . 8 1 6 5 . l 0 70.73 73 . 10* 65 . 35 
65 . 56 56 . 69* 58 . 3?. 52 .87* 58 . 09 69 . 68 6 9 . 8 1 57 . 2 c~· 

55 . 26* 51 . 7 2 46 . 91* 48.30 53 . 7 p 58 . 87 6 4 . 7 0 55 . 37 
4 9 . l 0 40 . 31 44 . 3 9 39 . 30 50 . 8 1 55 . 3S 51 . 2 3 5 :.l . l 7 
4G . 68 39 . 23 4 l . 6 3 41 . 6 3 52 . 38* 40 . 41 52.77 
42 . 75 3 7 . 63 39 . 27 39 . 86 50 . l 8 40 . ?. 
3 5 . 7 7 35 . 96 4 7 . 88 36 . GO 

33 . 71 44 . 45 
42 . 77 
31 . 4 0 --

C l as I I 
2 5 . 61 

Cl ass I I I 

t1 ea n 

55 . 26 56 . 69 4 6 . 91 52 . 87 53 . 71 52 . 38 73 . 10 57 . 2 6 

55 . 92 48 . 89 52 . 85 63 . 88 

*Mea n 
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Methe ny and associates (22) reported the protein con

tent of the diet of 89 per cent of the children me t or ex 

ceed ed the dail y allowances and a ll the diets provided in 

excess of 66 . 67 per cent of the RDA . Dierks and Morse ( 10) 

reported that 100 per cent of children two to thre e years of 

age and 100 per cent of chi l dren fou r to six years of age 

had a protei n intake above 75 per cent of the 1964 RDA . 

Fi gure 6 presents the mea n daily int ake of ani ma l pro 

tein for the group . Anima l protein in tak for the boys 

dropp ed betwe e n ages two to t hree , th e n rose between the 

ages of three to five years . The inta k for the girls dropp ed 

het wee n ages two to four and began to r i se between age four 

a nd five years. The mean animal protein inta ke for the en

tire gr oup dro ppe d between ages two and three and then ros e 

fro m age thre e to f iv e y a r s . The mea n anima l protei n int af-e 

for a ll ages of th e study gro up exceeded th e RDA for total 

prot e in intake . 

Tabl e X pres e nts the av e r age da ily a ni ma l pr otei n i n

ta ke of each child in th e study distribut ed by sex and age . 

The mea n int ake of each age gr oup is g iv en to show the in 

dividu a l int akes as r e l ated to the group mea n . 

Figure 7 pr e sents the mean daily i ntake for ve ge ta bl e 

protein for the entire grou p of 5 c hil dren . Th e mean da il y 

inta ke for boys , girls and t he gr oup as a who l e rose be t ween 
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TABLE X 

DI STRIBUTION OF A HAL PROTEIN INTAKE FOR 54 

PRESCHOOL CHILDREN 

A ~-0_ C h i l d r e n _ 
Two Ye ar Ol d Three Year Olj(Fou r Y e~ _ _Q_lj _ _ i_~~~r _QJ_ii__ 
~oxs Gir l s l3ox~~=_gi_r2-~=- 8Q.YJ_~-= 0_ ir ts _ -=~~X~F-3 2_ ~~ = ·-- -

64 . 99 69 . 33 50 . 97 43 . 64 51 . 91 59 . 09 114 . 21 7 7 . 3 4 
52 . 7 6 56 . 05 45.02 41 . 68 4 4 . 7 5 45 . 30 51 . 60* 36 . 38 
42 . 43 40 .82* 31. 54* 35 . 80* 4 2 . 98 4 0 . l 4 42 . 97 3 s . ~) l * 
41 . 78* 31 . 7 8 30 . S3 33 . 29 3 7 . 48'1.· 34 . 83 38 .77 29 . 7/l 
39 . 58 31 . 1 4 30 . 20 24 . 59 29 . 53 33 . 44 38 . 25 28 . 95 
38 . 53 30 . 65 0 . 07 28 . 3 6 32 . 72* 23.80 2B . l 2 
28 . 1 5 26 . 00 2S . 58 2 7 . 3 3 32 . 62 26 . 87 I 

25 . 93 24 . 4 31 . 6 5 22 . 97 
1 9 . 57 3 0 . 18 

22 . 74 
19 .87 
l 0 . 08 

r~ ea n 

41 . 7 8 40 . 82 31 . 54 3 5 . 80 3 7 . 48 3 2 . 7 2 51 . 60 3 5 . 91 

4 l . 3 4 32 . 96 34 . 39 42 . 46 

*r~ea n 
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t h e a g e s o f h1 o t o f i v e y e a r s . T h e 1r1 a j o r s o u r c e o f v e g e t a b 1 e 

protein in the diets of the children was pinto beans . It 

would appear that the continuous rise of vegetable protein 

i ntake helps to offset th e drop in ani ma l protein in ta ke 

noticed during the years before age four . 

Table XI presents the average da ily vegetable prot e in 

in take for each child in the study . Mean inta kes for each 

age gro up are g iv e n to show the indivi dua l i ntakes as r e l ated 

to the group mea n. 

Nutri ent int ake classi ficat ion s for calcium stow ed th a t 

16 of the children me t the re quir ements for Clas s I, 21 for 

Cl ass II, and 17 for Class III . These 1o.~ ere 29 . 6 per cent , 

38 . 9 pe r cent , and 3 1. 5 per cent re spec tivel y . Br akfa s t 

was the mea l wh ich contribut ed the most to the tota l calciu m 

int ake f or the gr oup as a who l e . Thi s 1vas fo ll o1·1e d by be

t wee n mea l fee din g , dinner , and l unch . 

Fi gu r e 8 presents the mea n dail y intak e of calciu m for 

th e study chi l dren . The mea n intake fo r boys dro pped betveen 

t he ages of two to thr ee , th en r ose fro m ages three to f iv e , 

exce edin g the RDA between ages fou r and five . The mean for 

girl s was above the RDA for age t wo , bu t dro pped to below 

t he RDA a t age three , and conti nued to drop until age four . 

A ris e occur red bet wee n ages four to five , but was not suffi 

ci e nt t o mee t t he RDA . The mean int a ke for the entire group 
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TA BLE XI 

DI STRIBUTIO N OF VEGET AB LE PR OT EI I NTAKE FOR 54 

PRESCHOOL CHILD REN 

r--- Ag e of Childr en -
Two Year Ol d Thr ee Yea r Ol d Fou r Yea r Ol d fi ve Yea r Ol d 

Boys Gi r l s ~s G i r 1 s =J?.QY~S ___ G ~ ~'_] _sc=-. 
,__ - - - - --
---~9:1-.~- u i r l s 

. o= = ' - -- = -- --==--= 
23 . 37 2 5 . l 8 29 . 38 21 . 3 7 2 3 . 71 37 . 06 3 1 . 0 4 3 5 . G2 
l 6 . 8 2 20 . 7 4 16 . 99 1 7 . 1 7 22 . 4 5 25 . 43 26 . 4 5 29. 8 0 
l 6 . 07 l 9 . 93 1 5 . 37* 17.07* 16 . 23* 22 . 90 25 . 1 6 U• . 9 2 
13 . 48* 1 5 . 8 7* 1 5 . 3 3 1 5 . 01 13 . 3 5 20 . 52 21 . 50* c1 . 35 * 
l 2. 8 1 l 1 . 63 l 4 . 1 9 1 4 . 7 1 l 3 . l 9 20 . 29 1 6 . 61 l 8 . 7 8 

9 . 52 9 . l 7 l 4 . l 3 l 2 . 54 19 . 66* 8 . 27 1 6 . 1 2 
8 . l 4 8 . 57 1 3 . 3 0 l 2 . 1 0 l 8 . 7 3 1 3 . " 6 
7 . 6 2 10 . 38 1 6 . 7 3 8 . 48 

9 . 20 l 6 . 2 3 
l 5 . 54 
l 4 . 28 

8 . 67 

t"lea n --
13 . 48 l 5 . 8 7 1 5 . 3 7 1 7 . 07 16 . 23 19 . 66 21 . 50 21 . 3 5 -

1 4 . 58 1 5 . 93 18 . 46 21 . 4 2 
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exceeded t he RDA at age two, but fel l below RDA at age three . 

Ho we ver , t he mean i ntake ro se from ages three to five , ex

ceeding the RDA between ages four and five yea r s . 

Th e average daily calcium int ake of each child in the 

study is gi ven in Table XII . Th e data were grouped accord 

in g to th e relation ship wi th the RDA . Class I i nc lu ded 

daily intakes eq ua l t o or greater than the al l ow nee . Cl ass 

II groups in clud ed dai l y inta kes l ess than the dai ly a llow

ance but exceed i ng 66 . 67 per ce nt of the RDA . Class III in

clu de d t he da il y i ntakes l ess than 66 . 67 per cent of the ROA . 

~1 e t h e n y a n d a s s o c i a t e s ( 2 2 ) r e p o r t e d t h a t o f t h e c l1 i l -

dre n s tudi ed ,da t a i ndicated that 37 per cent of the diet s 

supp li ed l ess th a n 100 per cent of th e RDA . Dierks and 

Mor se (1 0 ) r eported that 92 p r cent of the childr en two to 

t hree ye a t·s of age and 97 per cent of the childr en four to 

six yea r s of age had intake s wh ich wer e above 75 per cent of 

th e RDA for ca lciu m. Be al ( 2) not ed a dr op in ca l ci um in

take bet wee n the ages of two a nd thr e e years . 

Nutrient in take cl assi f i cat ion s for phosphorus indic ated 

th at 34 of the study childr e n me t the r eq uire me nt f or Cl ass 

I , l 7 f o r C 1 a s s I I , a n d t h r e e f o r C 1 a s s I I I . T h e s e vi e r e 

62 . 8 per cent, 31 . 5 per cent, and 5 .7 per cent res pect iv e l y . 

The mea l wh ich contributed t he most to the phosphorus int ak e 

for th e en tir e grou p was dinner, follo wed y brea fast , be 

t we e n mea l eating, and lunc h . 
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TA BLE XII 

DISTRIBUTION OF CALCIUt1 INTA KE FO R 54 

PRESCHOOL CHILDREN 

Age of Chil dr e n --
T1·1o Year Old Thr ee Yea r Old Fo ur Year Old Five Yeur Ol d 

Boys c;--j l' l s Goys Gi r l s _ Boy~ITi r l s _ ___!3_2.1_S=J s i r)s= 
- -:--

Cl <.lSS I -r:-4rr- 2 . 1 9 o . 979 l . l 7 8 l . l 3 7 ·1 • ~ 23 2 ·Tir.r---n-8-. 885 . 996 1 . 0 9 2 1 . 2 0 0 1.1 99 . 8 19 
. 825 . 948* 1 . 046* 1 

. 922 
Cl ass I I 

. 7 93 . 74 1 . 695 . 69o_* __ -:-rs5*- . 791 . 60 - . 773-

. 783* . 63 0 . 538 . 625 . 622 . 7 3 4 . 7 50* 

. 685 . 586 . 616 . 71 4 . 7 28 

. 603 . 549 . 553 . 673* 
. 666 
. 603 -----

Cl ass I I I 
. 264 . 493* . 522 . 48 4 . 472 . 499 . 52·8-

. 474 . 43 9 . 444 . 4 i' 2 

. 452 . 341 . 466 

. 3 25 . 209 

. 3 08 

. l 7 0 
t~ea n 

. 783 . 948 . 4 93 . 690 . 7 55 . 673 1 . 0 4 6 . 7 50 

. 859 . 559 . 703 . 874 

*Mea n 
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Fi gu r e 9 presents the mean dai l y phosphorus intake for 

t h e g r o u p . T h e m e a n i n t a k e f or b o y s d r o p p e d f r o rn a b o v e t h e 

RDA at age t wo to below the RDA at age three , then ros e con

tinuously until age five, exceeding the RDA between ages 

thr ee a nd four years . The mean intake for girls dropped 

between ages t wo to four and rose between ages four to f iv e; 

howeve r, the mean in takes for gir l s did not drop be lo w the 

RDA. The mean dro pped from ages two to tl1ree years, then 

ro se from age thr ee to f i ve years . The mean of the group 

dro pped to th e RDA at age th ree , but was not below the RDA . 

Tab l e XIII pres e nts the average daily phosphorus inta ke 

of each ch ild in th study distribut e by sex and age . ThP 

data we re grou ped according to its relationship with th e RD A. 

Nutri e nt int ake c l as sific atio ns for iron indic ated 

th at se ve n childr e n me t th e r equirement for Cla ss I , 2 1 or 

Cl ass II, a nd 26 for Cl ass III. The se were 1 2 . 9 per c e nt , 

38 . 9 per ce nt a nd 48. 2 pe r ce nt r e spective l y . Th e mea l wh i ch 

con tribute d th e most to total i1 on in take for th e gr oup as a 

who l e was dinner, follo wed by lun ch , br eakfas t, an d between 

mea l eat i ng . 

Figure 10 presents t he mea n dail y inta ke of iron for t he 

54 children. The mean inta ke for boys ros e between ages t wo 

to t hree years , sho wed a sl ight rise fro m ages t hr ee to four , 

then continued to rise f ro m ages four to five yea rs . The 
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TA BLE XIII 

DIST RIBU TION OF PHO SP HO RUS INTAKE FOR 54 

PRESCHO OL CHIL DREN 

/\g e of Children 
- -----

Two Year Old Three Year Old Four Year Old Five Yc0r Ol d - G i r ,--s- Bov<> _1 GirTs 
____ T ____ 

B~ Girl s Boys Go~s Girls 
~- - -- -- _ _j__ --

Cl ass I 
1 . 56 2 2 . 208 l . 1 2 0 1 . 3 7 6 -1.3-6 0 l . 55 5 -r;r:-nW 5 ~--
l . 0 6 7 1 . 4 0 4 . 91 9 . 92 1* 1. 21"1 1 . 4 0 0 1 . 418 1. 245 
1 . 0 53 1 . 092* . 808 . 91 5 . 964* 1 . 03 0 1 . 408* 1 . 072 

. 968-A· . 918 . 972 l . l 8 3 1 1 . 023* 

. 881 . 857 . 944 . 968 . 9 53 

. 8 13 .890 __ l __ 8:_ . 805 . 889"k 
.878 
. 83 6 
·-~--

C 1 ass I I 
. 59 1 . 7 82 . 783 . 103 . 7 50 

.7 38 . 739* . 692 . 700 . 7 96 . 699 . 670 

. 7 1 6 . 71 7 . 534 . 593 

. i'0 8 . 559 
C 1 ass I I I 

. 51 6 . 348 

. 495 

t~ ea n 

.968 1 . 0 9 2 . 7 3 9 . 9 21 . 964 .889 l . 408 l . 0 23 

1 . 0 2 5 . 8 01 . 91 7 l . l 8 3 

*Me a n 
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mean i nt ake for gir l s and the entire study group rose between 

ages two to three years , dropp ed slightly between three and 

four , t he n rose again between four and five years . No mean 

i ntake met or exceeded the RDA . 

Tl1 e average daily iron intake of each child in the 

study d istributed by age and sex is presented in Table XI 

The da t a were grouped accor d ing to the relationship with th e 

RDA . Cl ass I i nc l uded dai l y intakes greater th an the allow

ance . Cl ass II gr oup s i nc l uded daily intakes l ess than the 

da i ly a ll owance but exceeding 66 . 67 per cent of the RDA . 

Class I II i nc lu ded the dai l y inta kes l ess than 66 . 67 per cent 

of the RDA. 

Me th eny a nd associates ( 22 ) reported that iron was th e 

nu t ri e nt l eas t we ll supp li ed in the diets of childr e n studied 

and th a t 51 p r c e nt of th e chi l d r e n had d i ets which d i d not 

mee t t he RDA . Di e r ks a nd Mo r se (1 0 ) reported that 71 per 

cent of chi l dr e n t wo t o t hr ee years of age a nd 91 pe r ce nt 

of c hildr e n f our to s ix year s of age had 

were ab ov e 75 per cent of t he 1964 RDA . 

i r on i ntakes wh i ch 

Owe n (2 5 ) r epo r ted 

th a t a gr eater co ntribut · on of ir on was be in g supplied by 

le gumes in t he d i ets of c hi l dr e n wit h a per ca p i ta in come of 

$500 or l ess t ha n f or t he ot her in c ome gr oup s . 

Nutri e nt classi fica t ions for vit amin A indicated tha t 

23 c hild r en me t t he r equ ir emen t for Cl a ss I , 15 f or Class II , 
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TABLE XIV 

DI STRIBUTION OF IRON I NTAKE FOR 54 

PRES CHOOL CHILDR EN 

Age of Children 
Five Year Oldl Two Yeur Ol d Thr ee Year Old Four Year Old 

Boy~_ []i rl s Bo.:t_s G i r 1 s ~ s-~[}_:i r ·1 s ~ _l3QY_.?I_.0_j r 1 so__: 
Cl ass I ll ·:rO.Ol I 

11 0.38 
I 

1 2 . 7 8 

Ill-~--11 . 4 0 
1 1 . 0 2 

C 1 a s s I I 
13 . 93 9 . 1 0 9 . , 2---9~ 1 8 . 83 --·~-·- -···:::--9 . 23* 9 . 60 
10 . 74 8 . 93 7 . 8 * 9 . 1 6 8 . 55 8 . 90 

7 . 27* 8 . 36 8 . 27 8 . S7 
7 . 1 9 7 . 59* 8 . 1 5 8 . 51* 

7 . 2 5 8 . 02 . 3 1 
7 . 8 1 8 . 30 
7 . 51* 

C 1 ass I I I 
8 . 49 9 . 58 6 . 42 6 . 52 6 . 48 6 . 58 S . 60 4 .82-
7 . 50 7. 65* 5 . 1 7 5 . 74 4 . 82 5 .84 5 . 35 
6 . 69 4 . 69 4.98 5.43 
6 .41 4 . 54 4 . 75 4 . 62 
6 . 20* 4 . 43 
6.03 
5 . 1 9 
3. l 5 

Me an 

6.20 7 . 65 7 . 27 7 . 88 7 . 59 7 . 51 9 . 23 8 . 51 

6.87 7 . 4 7 7 . 53 8 . 93 

*M ean 
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and 1 6 for C 1 ass I I I . Thes e "'ere 4 2 . 6 pe r cent , 2 7 . 8 per 

cent and 29 . 6 per cen t resp ect iv e ly. Dinner cont ribut ed the 

greatest amount to tota l vi tam i n A int ake followed by break 

fast , lun ch , and betwee n mea l eating . 

Fi gure 11 presents the mea n daily intake of total vita

Ill i n A for the chi 1 d r en . Th e 1n e a n i n take for boys 1·1 as above 

the RDA at age t wo , rose between ages two and three , th e n 

dropped betwee n ages three to fo ur fal l ing below the RDA 

at t his age l eve l. Th e mean inta ke rose be t ween four and 

f i v e y e a r s b u t d i d n o t r.1 e e t t h e R D A . T 11 e m e a n i n t a k e f o r 

girls dro pped betw ee n ages two to four , fa llin g below tile 

RDA bet1-1een thr ee an d one-half to four years of age . Between 

age four to five years the i ntake ro se , exceed i ng the RDA 

by age fiv e . Th e mea n f or the group dropped between ages 

t wo to four, then ro se be tw ee n ages four to five , exc ed in g 

the RDA a t age f iv e . 

Tab l e XV present s th e aver age da ily tota l vit am in A 

i ntake of each s tu dy child . The dat a we r e grouped according 

to it s r e l ationship with th e RDA . The mea n inta ke of ea c h 

age grou p is g iv en to show t he individu a l intakes as r ela t ed 

to the group mea n . 

Meth e ny and ass oci a t es (22) re por t ed t ha t vita min A 

was the s i ng l e nutr ient found to be consistently pr esent 1n 

adequate amounts in a study of pr eschool childr e n . Only one 
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TABLE XV 

DI STRIBUTION OF VIT AM! A INTA KE FOR 54 

PRESCHOOL CHILDREN 

Age of Children 
T \vo Year 0 l d Three Year Ol d Four Year Old rive Year Old 

_ B o ·~- G i r 1 s BO,i:S G i r 1 s 1-- G-oy s LG i r-1- s Gojs b Gir l ? I C 1 ass I 
3942 9005 9420 4487 4398 6271 33 82 8G3G 
3166 5965 2559* 3923 31 9 5 3 57 0 2828 7 53 0 
2487 49 61 2500 277 4* 3046 2658 6934 
2396* 4G9l* 

I 
4460* 

4 27 7 3 2 61 --
C 1 ass I I 

l 97 6 1707 2087 2086* DTO* 24rz-·-.-24s-2-
1793 1633 1848 21 9 2 421* 
1780 2095 
1 63 2 2040 

1 9 98 
l 7 28 -

Cl ass I I I 
1 31 0 1 3 6 9 1 52 6 1637 755 12f9 
1025 1 3 1 6 1366 804 11 44 

998 11 3 2 699 
9 53 895 

Me a n 

23 96 4 591 2559 2774 2086 2370 2 4 21 4460 

34 10 2630 2270 3609 

*Mea n 
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ch il d had a di et whi ch di d not me et th e full allowance fo r 

v itam in A. Di erks and Mo r se (10) report ed tha t 94 pe r c ent 

of c hild ren two to three years of age and 89 per cen t of 

ch il dr e n fo ur to six years of age had an intak e of vit ami n 

A wh i c h was above 75 pe r cent of the 1964 RDA . 

Fi gure 12 presents t he mea n da i l y int ake f or vit ami n 

A f ro m an i ma l sou r c es fo r the 54 chi l dr e n . Th e me an in take 

for boys d ro ppe d betwee n ages two to three , th en ros e be

t we en ages thr ee to fou r, t e nding to l e vel off a t age four 

t o f i v e . T h e lil e a n i n t a k e f o r ~ i r 1 s d r o r p e d b e t 1·1 e e n a y c s t v1 o 

to th re , d r opped s l ight l y bet wee n ages thre e to four , and 

r ose betw ee n ages four t o five . The mean for t he ent ir e 

gro up dro pped be t ween ages two to thr ee , the n ros e etween 

ages thr ee t o fiv e years . Br eakfast fo ll owed by d i nner , 

b e t \v e e n m e a 1 e a t i n g a n d 1 u n c ll c o n t r i b u t e d t h e m o s t t o v i t a m i n 

A int a ke f ro m ani ma l sourc es f or th e entire study group . 

Tabl e XVI pres e nts the aver age da il y in ta ke of v ita mi n 

A fro m ani mal sourc e s . The RD A do es not pr esent a bas i s for 

compa ris on of vita min A fro m a ni ma l so ur ces . 

Figur e 13 presents th e mea n da il y intake of ve ge t ab l e 

sources of vita min A for the entire grou p . Veget a b l e sou rces 

for the boys rose fro m ages two to thr ee yea rs , drop ped fro m 

three to four , t hen rose again fro m four to five years . The 

intake for the gir l s dropped fro m ages t wo to fo ur years, 
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TA BLE XV I 

0 I S T R I BUT I 0 N 0 F V IT A iH N A I NT A K E F R 0 i1 A 1 I MA L 

SOURCES FOR 54 PRESCHOOL CHILDREN 

-

Age of Children --
T\·J o Year Ol d Three Yea r Old Four Year Old Five Year Old 

Boys Girl s Bo~s Girfs Bo:t._s Girl s 
-,---,----· 

~OY_2_ r-S,_i_t~ L~-- - 1: --~-===== -----~---

2074 53 6 2 l 3 52 2 57 0 21 3 2 56 51 2074 G l 9 
170 4 4053 l l 0 7 194 4 1875 2447 1450 269!) 
l 5 98 2 59 5* l 088 l G 61 * 1325* 1842 13 4 (j 2106* 
1595 2469 895* 10 67 l l 4 0 1728 1329* 198 / 
1454 * 1396 892 1062 1052 1707 l l G 2 1089 
l 3 4 l l l 8 7 874 97 9 1646* G l 2 l 03 8 
11 0 2 l 1 1 2 7 91 7 6 7 l 5 l 4 955 
76 8 772 l 3 50 7 57 

282 l 08 1 
995 
897 
430 

t~lea n 

1454 2595 895 166 1 l 3 2 5 1646 13 29 2106 --
1982 ll 4 9 l 53 3 l 7 8 1 

* r~ e an 
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then rose between four and five years . Th e mean intake of 

ve getable sources of vitamin A for the group as a whole ro se 

between t wo and three years, dropped fro m two to four , and 

rose from four to five years of age . Th e me al contributin g 

the most to ve ge tabl e sources of vita min A intake was dinner , 

followed by lu nch, betw e n meal eating and breakf ast for th e 

54 chi l dren in the group . 

Tab l e XVII presents the average daily vita min A intak e 

from vegetable sources or each child in th e study . The mean 

int ake of each age group i s giv en to show th e in dividual 

in takes as rel ated to the group mea n . 

Nutri ent inta ke classification s for thia min e indicat ed 

t h a t 3 1 c h i 1 d r e n m c t t h e r e q u i r c rn e n t f o r C 1 a s s I , 1 7 f o r 

C 1 a s s I I , a n d s i x f or C 1 a s s I I I . T h e s e 1v e r 5 7 . 4 p e r c e n t 

31 . 5 pe r cent a nd 11.1 per cent of the group resp ective l y . 

Di nner was th e mea l wh i ch contributed the most to thia min e 

in take fo llo wed by breakfast lu nch , a nd between mea l eat in g . 

Figure 14 pr esents t he mea n daily in take of thiamine 

for th e en tir e group . Tlte t hi amine intake for boys rose 

bet we en ages t wo to thr ee yea r s , dropped between three and 

four years, then ro se be t wee n four and five yea rs. The in

ta ke for girls dropp ed between ages t wo and three and rose 

bet ween thr ee and fi ve yea rs of age . The mean fo r t he entire 

group droppe d bet ween age s t wo to thr ee years , hen co ntinued 
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TA BLE XVII 

DIST RIBU TIO N OF VITAMIN A INTA KE FROM VE GE TABLE 

SOU RCES FOR 54 PRESCHOOL CHILDREN 

f--· 
A_g e of Children 

h 1o Yea r Old Thr ee Year Ol d Fo ur Yea r Old F i v e Year Old -
l3oys - Tlfirfs f---::.---- -G-o v s G i r l s !fovsf,G i r 1-;;--~-s Gi~l2_ 

F=22Ts=P=ts=3-6 ~n:rb)= =rwg- =-t~23=F=248 9 ---1 4~b-r-- · s-cr 1~= 
1092 2882 l 7 I 0 l 91 7 l 0 63 740 l 3 l l 584 5 
1024 1996* l 6 64 * l l l 3 * 761* 734 1308 2354* 

942* 908 999 302 474 724* l 2 08 2305 
889 03 974 254 226 648 1092* l 3 l l 
67 9 52 1 67 l 54 61 9 l 4·4 5?.2 
3 l 5 21 227 l 28 599 465 
29 1 203 528 106 

l 3 3 374 
3 67 
350 -· 

Mean 

94 2 1996 l 6 64 l l l 3 7 61 724 1092 2354 

1428 l 48 1 71 3 3609 

*Mea n 
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to rise between three and five years of age. All the mea n 

intakes exceed ed the RDA between four and five year s of age . 

The average daily thia mine intake of each chil d in 

the study distributed by sex and age is presented in Table 

XVIII . The data were compared according to the rel ationship 

with the RDA . Intakes equa l to or gre ater than the allowance 

were included in Class I . Class II groups includ ed dai ly 

intak es l ess than the daily allowance but exceeding 66 . 67 

per cent of the RDA . Class III included the daily intakes 

less tha n 66 . 67 per cent of the RDA . 

M theny a nd associates (22) reported 41 pe r cent of th e 

diets of preschool children supplied l ess than 100 pet· cent 

of the RDA . Bea l (3) found that the thiamine inta ke showed 

a steady rise in children durin g the first 15 months , then 

a plate a u was reached and ma int a in ed until the age of three 

y ears . After th e age of three , the thia mine intake showed 

a steady i ncr ease . Dierks and Morse (1 0 ) reported that 100 

pe r cent of the childr e n aged t wo to s ix had an in take of 

t h i amine whic h wa s above 75 pe r cent of the 196 4 RDA . 

Nutri e nt int a e classifications fo r ri bofla vi n indi

c a t ed t ha t 47 of t he ch i ldren in the grou p me t the requ ire 

ment f or Clas s I , s ix for Cl ass II , and one for Cl ass II I. 

Th e s e we re 87 . 0 per cent , ll .l per cent , and l . 9 per cent 

of t he grou p as a whole . The mea l ~hich made the gr eatest 
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TA BLE X'III 

DI STRIBUTION OF THIA!·IlNE Iin AKE FO R 54 

PRESCHOOL CHILD REN 

Age of 
-

Chi l dren J 
Two Year Old Thr ee Year Old Four Year Old r i v e Y e a t' 0 1 d 

__ B_o,ts [_ Gi rl s B_~ y_~ 1 Girls=-c-? o 1 s _L G ; t' 15 - Boy s [ ~-i r l s 

Cl ass I 
. 966 1 . 0 51 1 . 1 6 7 . 98-8 . 885 l . 0 23 l . 06 4 1--:-21-3-
. 87 7 . 999 . 80G . 8 01 . 83 6 1 . 0 1 4 1 . 0 2 5 1 . 2 00 
. 86 1 .872 . 7 1 5 * . 7 05* . 957 . 83 9 . 98 1 
. 697 . 33 1* . 71 4 .808 . 80 7* . B74* 
. 695* .7 66 . 807 . 804 
. 603 . 687 . 800 

. 606 
C1dSS II 

. G92 - ---- ---· . 648 . /i1f--.432 . 649 . 704* . 779 
. 422 . 672 . 684 . 7 3 6* . 565 . 697 

. G53 . 646 . 564 
7 1 . 61 5 

. 569 
Cl ass I I I 

. 435 . 379 . 526 . 50-7 
. 51 2 
. 499 

t·lea n 

. 695 . 83 1 . 7 l 5 .7 05 . 704 . 7 3 6 . 807 . 8 74 

. 7 57 . 7 l l . 7 2 5 . 870 

*Me an 



contribution to ri bof lavin int ake was br eakfast , follo we d 

by dinner, beh1e e n meal eating, a nd lunc h . 

129 

Figure 1 5 pr sents the mea n daily intake of rib of l a vin 

for th e ent ire group. The mea n in take for the boys and t he 

mean int ake for th e ntire gro up dropped betueen two and 

three yea rs of age, then ro se be tw ee n thr ee a nd f iv e years 

of age . The mean int ake for th e girls drop ped be t ween tw o 

and four years of age a nd r ose between f our and f ive yea r s 

of age. The mean int akes for t he boys , gir l s , a nd th e gro up 

a s a who l e wa s abov e the ROA at a ll times . 

Tab l e XIX pr ese nt s th e a ver age dai ly ribo f l avin int ake 

of each chi l d in the s tudy . Th e data 'tte r e gr ouped according 

t o t h e r e 1 a t i o n s h i p 1-1 i t h t h e R D A . T h e rn e a n i n t a k e o f e a c 11 

age gr oup i s gi ven to show the individual int akes as related 

to the group mea n . 

Se a l (3) reported in a study on preschool childr e n that 

the ribofl avin inta ke decr ease d durirg the second and third 

ye a rs , then be gan to r ise betwee n the ages of three and four 

years . Meth e ny and ass oci ates (22) reported that 5 . 0 per 

cent of t he diets of childr e n studied were below the fu ll 

re comme ndation for the RD . Dierks and ~ or se (10) re po rted 

t ha t 100 per cent of the children ages t ~o to six had ribo 

fl avin intakes wh ich were above 75 per cent of the 1964 RDA . 
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TABLE XIX 

DI STRIBUTION OF RIBOFLAVIN I NTAK E FOR 54 

PRESCHOOL CHILDREN 

~_e of Chi_ldron l 
_l>J_O__I_e a r 01 d_ T h r e~ ea r i}_l<I_E o tJ..~:_ year 0 1 d F i v" Y e_ex_ O_l_d _ 

[3 o X2__ G 1 r l s _ l3 o y s ~( G i r l s ..:_Jl 0__1 s G j_r __l_~ J~- ~-~~1~ ~ _ 
Cl ass I 

2 . 3 2 2-r~4 7 7 l . 7 64 2 . 045 l . 93 3 --- - ;-- - -~----2 . ~J0 2 . 077 2 .7 70 
l . 50 2 2 . 247 l . 21 2 l . 3 20 l . 8 9 5 l . 97 1 2 . 021 l . 1173 
l . 4 94 l . 7 23* l . 171 l . 317* 1 . 3~4* 1 . 356 1.580* 1. 41?. 
1. 4 1 2* l . 2 63 l . 0 61 l . 0 09 l . 2 0 2 1. 355 1. 556 1 . 405* I l . 4 0 2 l . l 6 4 1 . 043* . 895 l . l 2 5 l . 3 4 3 l . 3 4 4 l . 4 00 
1 . 2 3 6 l . 104 . 998 l . 0 6 0 l. ?Gs+-· . 906 .9G 1 
l . l 3 l l . 08 0 . 91 5 l . l 9 4 . 934 

. 7 97 . 968 
. 966 -- -

Cl ass I I 
. 7 55 

I I 
. 880 

I I 
. 888 

. 7 0 l . 873 

. 67 6 --
Cl ass I I I 

. if 3 6 

~ea n 
l. 41 2 l . 7 2 3 l . 043 l . 3 l 1 1 . 3 54 l . 265 l . 58 0 l . 4 0 5 

l . 5 56 l . l 3 4 l . 295 1 . 4 7 8 

* r~ea n 
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Nutrient in tak cl as sific at i ons fo r asc orbic acid in

dicated that 32 of the children in the grou p met th e require

me nt for Cl ass I, e ight for Class II, and 14 for Cla ss III . 

These we re 59.3 per cent , 14. 8 per cent , and 28.9 per cent . 

Be t ~~ e en me a 1 eat i n g con t r i b u ted t h c most to the to t a 1 as cor

bic acid int ake fo llowed by dinner, breakfast , and lu nc h . 

Fi gure 16 prese nt s the mea n daily int akes for asc orbic 

ac id for the group . The 1,1eu n da il y int akes for boys, gir l s , 

and t he entire study group rose betwee n ages two to three, 

t h e n d r o p p e d b e t\-1 e 2 n t h r e e t o f i v e y e il r s o f a g e . T h e 1n (~ a n 

int akes are above th e RDA a t a ll age l eve l s . 

The u ve ra g r: d a i 1 y a~ cor b i c a c i J i n take of a c h c r1 i 1 d 

in the stu dy i s presented i n Table XX. The data were group ed 

accordin g to the relation sh i p with th e RDA . Class I in

cluded da il y in takes equ a l to or greate r th a n the all owa nce . 

Cl ass II gro ups i ncluded dail y int akes l es s th an th e dai ly 

allowanc e but exceed ing 66 . 67 per c e nt of the RDA . Class 

III includ ed the daily in takes l ess t han 66 . 67 per cen t of 

th e RD/\ . 

Ho otma n and associates (16) re ported that in a study 

o f p r e s c 11 o o 1 c h i 1 d r e n a s c o r b i c a c i d "' a s t h e o n 1 y n u t r i e n t 

for which the int ake was l es s t han the RDA . In anot her study , 

Met heny and associates (22) reported that the fu ll allo wance 

of as co r b i c a c i d \'J as be i n g cons u ;ne d by 8 5 per cent of th e 
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TA BLE XX 

DI STRIBUTIO OF ASCORBIC ACID INTAKE FOR 54 

PRESCHOOL CHILDREN 

______ Ag_g__Q_f_CJ~ i _l_d_t:~~--- _ _ ______ 

T ~v o Y ~a _r:____Q 1 @ _lJ]_t' ~-Y e a ~ _Q_1~t I_o ~~ 0 ~ ~-~·_o l d -I F i v e Y s_d !::_.9 l__d_ 
F-=-_Q_ o )' ~.,L-= G i _r l s _ 8 o .Y s D.i _r 1 s __ l3 o :~~" j ___ G i_!_j_s-" =l~ <2.:;_~_1 --;~ i _r ~:>__, 

Cl ilSS I 
74 . 95 102 . 56 104 . 28 l l -9--:-6-9- - i1s. 66 -124~-3?. ___ 8T55 8-~3 3--

67 . 00 91 . 3 3 80 . 69 65 . 93* 64.83 109 . ' 7 41 . 2 5.;. 7 I . 56 
66 . 0:? 90 . 25 55 . 92 S9 . 75 56 . 92 78 . 50 61 . 2 5 
45 . 67 * 6 5 . 1 9* 52 . 25* 4 4 . 7 5 51 . 3 8 -A 66 . 78 52.83 

52 . 33 46 . 36 58 . 8 .n . 33 ·"' 
43. 92 46 .1 3 5G . su-~-

__ j ______ 42 . 00 53 .83 
51 . 9 4 ___ ,___ _____ 

-
Class I I 

39 .34 2 0-:JY-38 . 98 r I 

39 . 6r·r 38- . 4l 29 . 91 
29 . 29 3 3 . 4 2 

---
C 1 ass I I I 

24 . 25 l 0 . 7 2 25 . 33 

I 
I 25 . 42 1 9 . 42 ----23 . ·92r 1 ~05-

1 9 . 2 4 1 7 . 2 5 18 . 56 1 1 . 0 5 14 . 00 7 . 00 
13 . 97 

t11ea n 

45 . 67 6 5 . l 9 52 . 25 65 . 93 51 . 3 8 56 . 88 41 . 2 5 4 7 . 3 3 

54 . G9 56 . 81 54 . 94 44 . 80 

*Mea n 
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c h·i ld ren studied. Dierks and norse ( 10) indicated t hat 86 

per cent of childr e n ages two to three and 91 per cent of 

th e children four to s i x years of age had an ascorbic acid 

intake wh ich was above 75 p r cent of the 1964 RDA . 

T h e n i n e n u t r i e n t s s t u d i e d a n d c o m p a r e d vt i t h t h c 1 9 6 8 

kOA revealed th at for the 54 children studied Clctss I re-

q u i rem en t s vJ ere be i n 9 rn e t 54 . 3 per cent of the t i n1 e by t 11 e 

group , Cl uss I I requi r ements 26 . 7 per cent. and Cl ass III 

requir eme nt s 19 per c nt of the time (T ab l e XXI) . The meal 

wh ich ma de th e greatest contribution to the total nutri e nt 

intake for the group was dinner , fo ll owed by breakfu st , f e

t '" e e n n: e a 1 e a t i n 9 a n d 1 u r. c h . 

The nutri ent found in greatrst supply in th e diets of 

t h e c h i 1 d r e n a s a g r o u p 1·,· a s p r o t e i n . R i b o f 1 a v ·j n , p ll o p h o r u s , 

a n d t h i a m i n e i n t h e r a n k o r d e r g i v e n \•t e r e o t h e r n u t r i r n t s 

f o r w h i c h t h e h i g h e s t n u 1:1 b e r s o f c h i 1 d r e n m e t. o r e x c e: c d e: d 

the RDA . The nutrient found to be mos t often ina dequate ir 

t he diets of th e chi ldr e n was iron. Othe r nutri ent s f re-

quent l inadequ a t e we r e c a lci um , vit am in A a nd ascor ic ac i d . 

The mean daily in takes of the 26 boys and 28 girls for 

the 11 nutrient s investi ga ted ar e found in Tabl es XXII ar.d 

XXI I I. Dev i a t ions fro m the grou p me ans we r e higher for 

vi ta mi n A and for calories th an for other nutrients . This 

was tr ~e for both boys and gi rls . 
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Th e distribution of frequency of nutrient intak es 

meeting l ess than 66 . 67 per cent of the RDA is presented in 

Table XXIV . Seventeen childr en had diets which provided 100 

per cent or mo re of the RDA i n all nutrients . One child had 

a diet which provided less than two-thirds of the RDA for 

seve n nutr i ents . 

Th e Pearson-P ro duct i1oment Correlation techni que l'ias 

used to st udy the relationship wh ic h exisle betwe e n c e rtain 

vari ab l es . The l . 0 per cent l eve l of significance was 

selected for the study . 

No s i g n i f i c a n t r c 1 a t i on s h i r 1·1 a s f o u n d 11 h n per c a pi t a 

in come ~vas investigat ed in relation to in take of each nutri 

en t . Th e cor r e 1 a t i on s \v ere a g a i n c a l c u l a ted a f t e r r e 1:1 o v i n g 

c I' i 1 cl 1 e n f r o 111 f a m i 1 i e s r e c i v i n g c o 111 111 o d i t y o r s u r p l em e n t a l 

food as i t was thought that an atyp i ca l situation 111ay have 

r es ult ed . Ho we ver no correlation of significance was found 

except for iron. A positive correlation coefficient of 0 . 41 

was found . Therefore, no evidence of increasing nutrient 

inta ke acco mpa nying increasin g per capita i nco me was found . 

Table XXV presents the correlation coefficien ts fro m the 

ana l ys is of per ca pit a inco me with nutri ent inta ke f or t he 

who le sa mple. 

The contributions of each nutrient resulting fro m be 

tween meal eating and the tot al intake of each nutrient we re 
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TA BLE XXV 

COR RE LATION CO EFFICIENT S FROM THE ANALYSIS OF 

P E C A P IT A I 1 C 0 E ~/ IT H U T R I E T I 1 T A K E S 

Corr e l a ti on 
t~ea s ur e s Corre l ated Co eff ici ents 

Per cap i ta inc ome \•/ it h ca l ori es 0 . 04 n . s . 

Pe r cap it ~ inco me \•1 i t h prot e in 0 . 09 n . s . 

Per capita inco me wit h f a t 0 . l 0 n . s . 

Pe r capit a in com e with carbo hy drat e 0 . 06 n . s . 

Pe r capi t a inco me \I i t h ca l c i u IT! 0 . l 3 n . s . 

p r capita inco me wit h phosphorus 0 . l 4 n . s . 

Per ca pi t a i nco m \•/ i t h iron 0 . 24 n . s . 

p r capita inco me \v i t h vit am in A 0 . 07 n . s . 

Per capita inc ome with t hi a n1 in e 0 . 03 n . s . 

Per capita i nc ome \v i t h ri bof l avin 0 . l 0 n . s . 

Pe r cap i t a inc ome wi t h asco r bic ac i d 0 . l 5 n . s . 

n . s . = non-si gnif i cant 



142 

a n a 1 y z e d ( T a b 1 e X X V I ) . B e t w e e n m e a l e a t i n g "' a s f o u n d t o 

make a signific an t contribution to the int ake of each nutri 

e nt with the exc ep tion of vitamin A. The balance of the 

nutr i ents a l l yi e ld ed corr e lation coe ff ici e nts significant 

at the . 01 l ev e l . Ca l ories , protein , fat , carbohydr ate , 

c a lc ium and pho sph orus had correl a tion coefficients wh ich 

rang ed f r om 0 . 72 to 0 . 82 . 

The in vestiga t or recl ass ifi ed th e diet of ea c h child 

afte r deductin g the amount of eacl1 nutr i ent at tribut ab l e to 

b e t't1 e e n rn e a 1 e a t i n g . A n a 1 y s i s o f t h e t o t a l i n t a k e o f t h e 

nine nu trie nts studied r e veal ed t hat 8 1 pe r cent of the 

g r u u p 111 e t o r e x c e d c d t \v o - t h i r d s o f t h e R 0 A , a n d 1 9 p e r c e n t 

had in takes l es s than two-third s of th e RDA . Ana l ysis of 

n u t r i e n t i n t a k e r e d u c e d by t h e c o n t r i b u t i o n o f b e t we e n 111 e a l 

ea t i n g a nd corn par ed \v i t h the R 0 A s h o 11 e d 6 5 per cent of the 

study grou p with in takes equal t o or greater than 66 . 67 pe r 

cent of the ROA. Thirty -f iv e pe r ce nt had intakes l ess t ha n 

66 . 67 per ce nt of th e ROA. 

Pr ote in i nta ke was eva lu a t ed in r e l at i on t o int ake of 

each of th e oth e r nutri e nt s s tu d i ed . Corr elat i on coeffic i e nts 

s i gni f i cant at th e . 0 1 l e ve l we r e f ou nd wi th ca lori es , f a t , 

carbohydrate , calc i um, and phospho ru s . Co ef ficients , s i gnifi 

cant at the . 05 l eve l, were found f or vit am in A and a s corbic 

acid . A pa rti cularl y hi gh corr e l a tion coe fficient ( . 96 1 ) 
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TABLE XXVI 

C 0 R R E L AT I 0 N C 0 E F F I C I E N T S I R 0 1·1 T H E AI A L Y S I S 0 F 8 E T l! E E ' 

~1 E A L EAT I N G ~ IT H T 0 TAL NUT R I F. NT I NT A K E 

Correlation 
Meas ur es Correlat ed Co ef ficient s 

~================ - =======-==-==c====~== -"- = 

Calor i es fro1.1 snacks with total calories 

P r o t e i n f r om s n a c k s 1·1 i t h t o t a l p r o t e i n 

Fat from snacks with total fat 

Carbo hydra t c fro 111 s n a c k s \·1 i t h to t a l 
c arbo hydrate 

C a 1 c i u m f rom s n a c k I' I i t h t ot a 1 c a 1 c i u111 

Phosphoru s from sn cks with tota l 
phosphorus 

I r o n f r o 111 s n a c k s 1v i t h t o t a l i r o n 

Vit am in A from snacks with total vit a111 in A 

Th i ar,l in e fro m snac ks with total thia mine 

Ribof l a vin f r om snacks with total 
ri bof l av in 

Ascorbi c acid fro m s nac ks \'lith total 
ascorbic acid 

*Significant at the . 01 l evel 

n. s . = non - s i g ni f i can t 

0 . 80 * 

0 . 72 * 

0.78 * 

0 . 80 ?: 

0 . 78 * 

0 . 82 * 

0 . 56 * 

0 . 28 n . s . 

0 . 45 * 

0.49 * 

0 . 56 * 
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was found for protein int ake in relation to phosphorus in

take . Table XXVII presents th e correlation coefficiettts fro m 

the ana l ysis of protein inta ke with other nutrients studied . 

Analys i s of age, height , and weight wi th selected nutri

ents was made . No significant correlations were found . 

Table XXVIII pre sents the correlation coefficients from the 

a na l ys i s of age , height , and weigl1t with selected nutrients . 

P r o t e i n 1,, a s f u r t h e r a n a 1 y z e d a c c o r d i n g t o a n i m a 1 o n d 

vegetab l e sources with selected nutrients . In all ca ses 

except for the re l ationship of vegetable protein with calciun1 

a na l ysis y i e l ded correlation coefficients significant at the 

. 0 1 l e ve l. In thi s excepted case , signif icanc e was at the 

.0 5 l e ve l . Tab l e XXIX presents the correlation coefficionts 

f ro m th e ana l ys i s of an i mal and vegetab l e sources of protein 

with se l ected nu trients . 
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TA BLE XXVI I 

CO RR EL ATIO N COEFF IC IEtT S FROM THE ANA LYSIS OF 

PROT EI I NTAKE WITH SELE CTED NUTRIENTS 

Co r r e l ation 
f·1 e as u res Corre l at Pd Co ef ficients ---- == 

Pro tein \'I i t h ca l ori es 0 . 7 47 * 

Protein 1vi t h fa t 0 . 823 * 

Pr ote in wit h ca r boh yd r ate 0 . 445 * 

Pro t e in wi t h ca lciu m 0 . 810 * 

Pro te in \vi t h p h 0 S p h 0 I' U S 0 0 9 61 * 

Prot e in \vi t h i r on 0 . 71 8 * 

Pr ot e in \•1 i t h vi t mi n A 0 . 289 ** 

Prot e in 1vi t h thi am in e 0 . 225 n . s . 

Protein \vi t h ribofl avin 0 . 776 

Protein with ascorbic acid 0.275 ** 

*Signific a nt at th e .01 l ev e l 

**Si gnificunt a t th e . 05 l evel 

n . s . = non- s igni f ic ant 



TA BLE XX' III 

CO RR ELATIO CO EFF ICIENTS FROi·1 THE ANALYSIS OF AGE , 

HE I GHT , AND WE I GH T liTH SELECTED NU TRIE NTS 

Measu r es Cor r e l ated 

Age 1vi th ca l ori es 

We ight wi th ca l ori es 

Age with prot e in 

He i ght wit h prot e in 

Weight with prot ein 

Age wit h a ni ma l prot e in 

Vle i ght .,.,ith fa t 

We ight with carbohydrate 

Height wi t h ca lciu m 

n.s . = non- sig ni f ic ant 

1 4 6 
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TA GLE XX I X 

CORRELATION COEFFICIENTS FOR THE AtlA LYSIS OF A HAL 

AND VEGE TAB LE SOURCES OF PRO TEIN 

'ITH SE LECTED NUTRIENTS 

·-

Correlation 
Meas ures Corre l at ed 

:======= 
Cocff·ici e nt s 

1\ n i 111 a l p r o t e i n ~" i t h c a l o r i e s 0 . 61 l -~>.· 

Ve ge t ab l protein with calories 0 . 58 1 ·Jr 

Ani ma l prote i n with ca lciu m 0 . 808 * 

Vegetable protein 1 ith ca l cium 0 . 314 ** 

A n i m a l p r o t c i n "' i t h p h o s p h o r u s 0 . 902 * 

Vegetab l e prot e in with phosphorus 0 . 463 * 

Anima l protein with iron 0 . 513 * 

Vege tab l e prot e in with iro n 0 . 705 * 

*Signi f i ca nt at the . 01 l eve l 

**Significant a t th e . 05 l eve l 



CHAPTER IV 

S U M t1 A R Y A N D C 0 C L U S I 0 N S 

Th e gen era l purpose of the study was to eva lu ate the 

i n t a k e o f a s e 1 e c t e d n u 1:1 b c r o f n u t r i e n t s i n t h e d i e t s o f 

p r e s c h o o l c h i l d r e n f r o m l o \v s o c i o e c o n o m i c 9 r o u p s . S p c c i a l 

emphasis was given to the va l uation of th e protein intake 

a nd so urc es of dietary protein . Othe r nutrients analyzed 

wer e carbohydrate, fat , c a lcium , phosphorus , ir on , vi tamin 

A, thi am in e , ribof l avin, ascorb i c acid and e ne rgy value . 

I n form a t i on vi as obt a i ned on fa 111 i l y i nco 111 e 1 e v c l , v i t a-

m i n s u p p l e m e n t a t i o n , s o u r c e s o f n u t r i t i o n k n o 1·1 1 e d g e o f t 11 e 

mot her , and hei ght a nd \'Ieight for the study group . The 

educ a tion a l l eve l of the mot her was obt a in ed whenever poss ibl e . 

Data wer e obt a ined on 54 pr school children 2 through 

5 ye a rs of age. Both ma l e and f ema l e subjects we re inclu ded . 

The study was not li mit ed to any on e ethnic group. Data wer e 

co l l ected durin g th e l ate Spring , early Su mme r and Fa l l of 

19 69 . 

T h e 11 I n t e r v i e \v F o r m 11 a n d t h e 11 F o o d I n t a k e F o r m 11 d e v e 1 o p e d 

by t he in ves t igator were used to col l ect infor mation . Da ta 

were obtaine d by persona l interviews with the mothers and 

148 
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from food records kept for three consecutive days by the 

mothers of the children . Foods wer r ecorded in common 

hou seho ld measurements . The Food record s 1dere ana l yzed using 

B o \'I e s a n d C h u r c h ' s F o o d V a l u e s f O.!::_ P o r t i o n s C om m o n 1_1_ U s e d . 

Th e Pearson-Product Mon1e nt Correlat ion technique was used to 

study the relationship between certain variables . Th e l e ve l 

of signific a nce se l ected for the study 1vas the . 01 l eve l . 

The childr e n numb er ed 26 boys and 28 girls for a com

bined tota l of 54 chi l dren . The children ran ged in age from 

2 4 to 7 0 months v1 i t h a me an age of 4 7 . 6 5 months . The ,,1 e an 

annual per capita income for the fam ili es of the chi ldr en was 

$582 . 94 . The educiltion a l l eve ! of 41 moth ... rs revealed a :ncJn 

of 7 . 1 9 years . Twenty f iv e of the children were r ceiving 

v i t a 111 i n s u p p 1 e 1.1 e n t t i o n . T h rn o t h e r s i n d i c a t e d t h a t t h 

g r e a t e s t s o u r c e o f k n o 1·1 l e d g e a b o u t f e e d i n g t h e f a m i 1 i e s w s 

obtain ed fro m the oral co mmunication media ; namely profes

sion a l indivi dua l s . 

Th e nin e nutri e nt s studied and compared with t he 1968 

RDA rev ea l ed tha t Cla ss I r equirements (me t or exceeded th e 

RDA) we re being me t 5 .3 per cent of the ti me ; Cl ass II re 

quire me nts (66.67 to 99 . 9 per cent of th e RDA) , 26 . 7 per cent 

of the ti me ; and Class III re quiremen t s (less th an 66 .7 pe r 

cent of t he RD ) , 19 . 0 pe r cent of th e ti me . 
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Prot e i n was the nu tri ent found to be i n greatest s upply 

i n t he di et . It was fo und that 98 . 2 per ce nt of the ch il dren 

me t or exc eeded the RDA for protei n intake . All of the d i ets 

of t he chil dren met or exceeded 66 . 67 per cent of the RDA for 

pr ot e in i ntake . The mea n anima l protein i ntake dropped be 

twee n th e ages of two to three years , and then began to rise 

fr om a g e s t h l' e e t o f i v e yea r s . i·1 e a n v e get a b l e protei n i n t a k e 

ro se duri ng the pe ri od fro m two to f i ve yea r s of age . 

Oth er nut ri ents fo und to be present in good supp l y i n 

i nd i vidu a l d i ets were r ibof l avin and phosphorus . The nutri-

e n t s f o u n d t o be m o s t o f t e n i n a d e q u a t e i n t h e d i e t s 1·1 c r i r o n , 

c a l c i um, vi tam in A a nd ascorb i c ac i d. o correlation of 

s i 9 n i f i c a n c e 1v a s f o u n d i n t h c s t u d y o f p e r c a p i t a i n c o m e a s 

r e 1 a t c d t o i n t a k e o f i n d i v i d u a 1 n u t r i e n t s . B e t ~·1 c e n m e a 1 s 

wer e fo und t o make a s i gni f i cant co nt r ibut i on t o the int ake 

of each nutr i e nt with t he exc pt i on of vi tam in A. 

Pr o t e in in t a ke was e va l ua t ed i n r e l at ion to i n t ake of 

eac h of th e oth e r nutri ents s t udi ed . Cor r e l at ion co eff ici e nts 

s i gni f i ca nt a t the . 01 l eve l we r e foun d for pr ot e i n i nta ke 

a s r e l a t ed t o ca l orie s , fat , c a r ohydr a t e , ca l c i um and phos 

ph oru s intak e s . Coeffic i en t s of si gni f icanc e at t he . 05 

l e ve l wer e f oun d fo r pro t e i n inta ke a s r elated t o v i t ami n A 

an d a sco r bi c acid i nt ake s . 
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Analysis of age, height, and weight with se l ected nutri

e nts was ma de . No s i gn ific ant correlations were found . 

Protein was further analyzed accord in g to its anima l 

a nd vegetab l e sources as rela te d to in takes of se l ec ted nutri

e nt s . All corr elations except vegetable protei n a s r elated 

to c a 1 c i u lil an a 1 y s i s y i e 1 de d hi g h 1 y s i g n i f i cant cor r e 1 at i on 

coeff·ici e nts . In the excepted case , the cor relat ion coeffi-

cient was signi ficant a t the . 05 l eve l . 

T h e s t u d y h a s s h o vi n t h e s i g n i t i c a n t c o n t r i b u t i o n o f 

L> e t we e n 111 e a 1 e a t i n g t o t h e t o t a 1 d a -; 1 y i n t a k e o f n u t t' i e n t s 

for th e study group . It i s r eco111mended by the inve t i gato r 

that f ur t her nut r i tion educ tion prog r a111s be planned to in

c l ude ~roper couns ling of the mothers of cl1ildren fro 111 th i s 

age gt oup in th e se l ection of prope foods for between mea l 

ea tin g as we ll as for the thre e meals of th e day . Thi s wo uld 

be espec i a l l y i 111porta nt when int akes of certain nutri ents are 

l ow or in adequate . 

The i nve s ti gator reco mm ends furthe r evaluatio n of the 

nutri tional sta t us of th e preschoo l ch i l d fro m l ow socio 

ec ono mi c groups . This study was li mi t ed in that bioc hemica l , 

anthro pome tric, and psychological data were not coll ected 

for the stud y grou p . 
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