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INTRCDUCTICH

Optirum nutrition is one of the test provisions for 6verall well being
cf an individual in any period of his life. Briggs {1) defined nutrition
as

"that science which deals with the identity end functicn of those

substances in food and water required by an orgenism for growth,

naintenance, and reproduction: with the foodstuffs which enable

the organism te meet these; and with fectors invelved in the

consumption and utilization of such foodstuffs by the

individual”.
Malnutrition is a general term indicating nutritionzl inadequacy. It may
signify cnly slightly inferior nutritional status produced by failure to
provide all of the reguirements for good nutrition, or it may occur in the
presence of dietary adequacy (2}.

The physical stetus of children of preschool ege is of particular
concern throughout the world. It has become clear from studies in developing
countries that a major share of medical and nutritional needs exist in
youngsters between the ages of 1 and 6 (3). In recent studies by Senn (l)
and Loyd (5), it was reported that the children in the United States also
have shown signs of nutritional deficiency, stunted growth and malnutrition.

Liang et 21. (6) stated that undernutrition in infency and esrly
childhood mey cause irreversible brain damage as the developrent of the human
brain is virtually completed by the fifth year of life. Food practices and
attitudes established during the early years are believed to affect food
choice and consequently nutritional status throughout life (7).

The purpose of this paper was to review the literature regarding the
dietary intake of preschcol children, between the ages of 2 and 6, residing

in the United States. Consideration was given to the factors: food habits

and attitudes towards fcods; food preferences, likes and dislikes; seasonal



veriations: ave and sex differences and sociceconcmic factors affecting the
dietary adeaquecy. The effect of dietary adequacy on height and weight were

discussed alsc.
IMPCRTANCE OF DIETARY STUDIES

Nutritional status cf groups of hezlthy reople or individuals is judged
on the besis of physicsl, biochemical and clinical observetions combined with
observations of food or rutrient intakes (8). Although dietary intake data
are only a small pert of a nutritional status survey they ere indispensable.
Essential informaticn is obtzined con nutrient intske levels, sources of
nutrients, food habits and oreparetion practices and attitudes (9, 10). 1In
addition, the amount of specific fcods crdinarily consumed, as well as
adequacy of the nutrient content of food zctually consumed, are cbtained. £n
assessment of the food eaten by an individuel or group of individuals and an
estimate of the nutritional composition of the food may furnish indirect

evidence of malnutrition (11).
EVALUATION OF DIETARY IETAKE

The Food and Nutrition Board of the National Research Council (KNRC)
established the Pecommended Dietary Allowances (RDA) as the "yardstick" to
use in evaluating dietary intake. The RDA first published in 19L3 and last
revised in 1948 are used as guidelines for interpreting food consumption
records and are used as reference standards (table 1).

The PDA are designed to afford a margin of sufficiency above average
physiclogical requirements to cover variations among essentislly all
individuals in general populaticn. Thus, when the RDA are used 2s reference

standards for interpreting records of food consumption, it should not be



TABLE 1

Fecormended dietsry allcwences for children®

iro- Cal- Vitemin £ This- Rito- Vis- fscor- Vitas
Yeer weight Height KCalories tein cium Iron fetivity  mine flevin c¢in  bic ieid mir B

Recormended Dietzry fllewances: Children 1 to 3 Yeesrs of fge

kg. {(1b.) cem. (in.) e g mg Iy rg g me oy U
1941 1,200 Lo 1.0 7 2,000 0.6 2.9 4 15 iteiel
1943 1,200 Lo 1.0 7 2,000 24 0.8 & 15 Lo
195 13 (29) 1,200 Lo .o 7 2,200 9.8 2.3 6 15 Loo
19).8 12 (27) 1,200 o 1.0 7 2,000 0.¢ 0.7 7 iy Lo
1653 12 {27) g7 () 1,200 o 1.0 7 2,500 2.6 1.2 f g hao
1958 12 (27) B9 {3L) 1,190 L 1.0 7 2,000 0.7 Yo T 400
1964 13 (29) BT (L) 1,300 12 0.8 & 2,000 0.5 0.8 ot Lo [ Male)
15682 12 (26) 81 (32) 1,100 25 0.7 15 2,000 2.6 a4 id Lo Loo
1L (1) 91 (26) 1,250 0.8 0.7
Recommended Dietary Allownnces: Children I to & Years of ige
1941 1,£00 s0 1.0 8  2,5m 0.8 1.2 5 53 Loo
19h3 1,400 50 1.0 & 2,500 0.8 1.2 ] 50 Los
1508 13 (L.2) 1,600 50 1.0 8 2,500 0,8 1.2 5 50 Lao
19L8 19 {L2) 1,600 50 v 3! 2,500 C.E 1.2 B 50 Loo
1953 18 (Lo) 109 (k3) 1,600 50 1.0 g 2,5mM 0.8 1.2 § 50 b0
1958 1% (Lo) 199 (L3) 1,700 0 1.0 A 2,600 3.9 1.3 11d 50 o
194LP 15 (o) 107 (L2) 1,400 o 2.8 10 2,500 0.5 1.2 1d 52 ot
1968¢ 19 {Lz)} 110 (L3) 1,400 30 0.8 10 2,500 Q.8 0.2 114 Lo Yo

Lisller, u. F. and L. Voris (12).

8First velue is for children 1 4o 2 yesrs of age: second, 2 to 3. “here recommendalicns are
the same for both groups only one value is showh. TSecormended Dietsry hllewances for children 1 to
l venvs of ace sve tha geme as thnse nited for children 2 to 1, excert for keslordes (1,h00), nrotesn
§10 gmi), iron (10 mg.), vitamin & (2,520 IU), thismine (9.7 mg.), ribcflsvin (2.2 mg.), amd rizcin
G Mg}

bChildren 2 to 6 years of age.

CRecormended Dietary Allewances for children 7 to L yeers of age are the same 2s ciled, ercept
for kealeries (1,b00), thiamine (0.7 mg.}, rivoflavin {0.% mg.), and niacin (2 mg.).

Niscin equivelents. Includes scurces of vitsmin itself plus 1 mp. equivelent for erch 560 mg.
tryptorhen.



assumed that malnutrition exists whenever recommendations are not completely
met. BDA have been used extensively as a guide in the interpretation of the
adequacy of nutrient intakes of populaticn zroups (7).

The FD2 have undergone periodic revisions since they were first
established in 19L:1 (12). For children between the sges of 1 and 3, the
czloric recommendations of 1200 remained the same until 1958, when they were
increased to 1?00. In 1958, they were reduced to 1100 for children between
ages of 1 and 2, and to 1250 for children between 2 and ? years. The only
change for children between l; and 6 years came in 1958 when recommendations
were increased from 1600 to 1700. In 156L, the level of caloric
recommendations was decreased again to 1600. FProtein recommendations for
children between the ages of 1 and 3 have been reduced from L0 g to 25 g,
and for children between Ly and 6 years from 50 to 30 g. Calcium
recommendations for both age groups in 19L1 were 1.0 g but now stend st 0.8 g.
Recommendations for iron have been increased, almost doubling for children
between 1 and 3 years. Thiamine recommendations increased and decreased
through the years: however, in 1968 they were agein the same as they were
in 1941 for both age groups. Ribeflavin recommendaticns have decreased,
whereas those of rizcin have increased. Ascorbie acid recommendstions have
been increased frem 35 to LO mg for children 1 to 3 years old and have
decreased from 50 to LO mg for children between the ages of L and 6. Yo
changes have been made in the recommendations for either Vitamin 4 or
Vitamin D.

The stanaard "yardstick" for appraisal is usually the RFDA. If so
considered, one has to decide what point or points along the range are to be
accepted as rroviding diets of a given quality, perhaps to be described as

good, fair and poor, or as satisfactory or unsatisfactory (9). Lamb and
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Ling (13) evaluated adequacy of dietary intake in terms of total diet and
certain food groups. In general the quality and guantity of the protein
intzke is considered to be an excellent indicater of the adequacy of

diet (14).
DIET/RY INTZKE CF FPESCEOOL CHILDFREM

Preschool children have been the subjects of relatively few dietary
studies. The studies hesve been dcne in different parts of the country and
will be reported here individually starting with the earliest ones found in
the litersture.

Eight children between the ages of 2 years, 2 months and 3 years, 7
months were studied over a period of one year by Lamb znd Lingr(l3)- Calcium
and iron were found tc be deficient in the diets of these children. All
children studied were enrolled in Texas Technological College Nursery School.

Family fcod records were obtasined by Young and Pilcher (15) at Groton
Township, New York. The nutrient intakes showed that except for calcium, the
intake was adequete for all children. Children between the ages of 1 and 10
had better food intakes than any other 2ge group. Seventy-eight of these
children were between the ages of 1 and 6. The mean nutrient intake for
different ages and sexes was listed, but the intake of preschool children was
not discussed as such.

Young et al. (16) studied children between L, and 18 years. Seven-day
dietary records were kept and the nutrient intakes cecmpared with the RDA.

The results obtained showed thst l; to 9 year old children consumed diets that
met the RDA better than did the diets of older children. The nutrients most
often listed as consumed in least amounts were calcium and iron.

Burke et al. (17) studied intekes of 125 children between the ages of



1 znd 18 for cslories end protein. Dietary histories were taken st 6 month
‘intervels for children between the zges of 1 and 6 and at 1 year intervals
thereafter. The average intzkes of caleries and protein were above the 1958
PDL except for the celoric intzke of the girls from 1 to 6 years and from
12 to 19 years.
% study wes made by Metheny et al. (18) on 10l children between the
ages of 2 1/2 and § 1/2 enrolled in dey-care centers or nursery schools in
the Columbus, Jhio zrea. Mothers kept 3 day consecutive dietary records.
The mean intzkes were then appraised for adequacy according to three levels:
1. A1l nutrients meeting 100% or more of the ¥PC recommended allowences.

2. Some nutrients less than 100% but all 67% or more of NRC recommended
allowance.

2. At least one nutrient less than 67% of NFC recommerded allowances.

When irdividual intskes were ccmpared, it was seen that 21% children
fell in level 1, 69% in level 2 and 18% in level 3. Vitamin A was supplied
in meore nearly sufficient emounts than any other nutrient. Iron was least
well supplied. Of the diets, 375 fziled to supply calcium at 100% level,
whereas 0% failed to meet the energy value and L1% the thismine. Protein
was supplied by 89% of children's diets at 100% of BDA. All met 67% of the
RCA for this nutrient.

Iron, calcium, calories and ascorbic acid intskes were most often
inadequate in a study of children from 2 different socioceconomic groups at
Lincoln, Nebraska (18 - 20) (19 - 21). Comparing the iron intskes with the
3DA, 95% of the children from the high income group and 80% of the children
from the low income group failed to meet the requirements. Dietary intekes
for 60% of the children in both income groups were deficient in caleium.

Cnly 55% of the children in high income group, but 65% of the children in



low income group had inadecuzte intske of calories. Only 5% of the children
belonging to the high income group did nect meet the recuirements for ascerbic
acid whereas 70 the children in low income group feiled to meet requirements
for this nutrient. uhen diets of all L0 children ranging from 3 1/2 to
5 1/2 years were appraised, it appesred from the mean values that children
in both econcmic groups either met or exceeded the intekes of 211 nutrients
except for iron and calories.

At Merried Student Housing in University of kinnesots, St. Faul,
Dierks and Morse (22) studied 121 children between the ages of 2 and 6.
Three ccnsecutive day dietery records were kept by the mothers of children
in fpril and early May. The dietery intske was classified as:

1. good - when the intake was at leest 75 % of RDA

2. fair - when the intake was at least 50-7L % of RDA

3. poor - when the intake was less than 50% of RDA

The mean total nutrient intake of 2ll children met or exceeded the FDL
for czlories, prctein, iron, calcium, Vitamin A, thiamine, riboflavin and
ascorbic acid. Iron was the nutrient deficient for all children. When
individual intakes were compéred, more than 90% of the children between the
ages of li and 6 consumed diets contsining more than 75% of the zllowances
for calories, protein, calcium, ircn, Vitamin £, thiamine, riboflevin and
ascorbic acid. 2 substantisl number of children consumed diets containing
between 50 and 70% of RDL for iron and niacin. Many children consumed less
than 507% of the recommendation for ascorbic acid. Relatively few of the
children hed intakes of individual nutrients which were under 50? of FDE.
Fo child's diet wes low in all nutrients. In meny instances only one
nutrient was deficient.

Forty-n&ne preschool children were the subjects of a study by Ling (23)

~ in Manhattan, Kansas. Twenty-eight of these children were the members of



familics receiving 4id to Families with Uependent Children (2FDGC); the others
included were 15 children attending Kansas State University Child Tevelopment
Laborztory (CDL) and & of their siblings. Seven-day dietery records were
kept and the mean nutrient intake was classified according to 2 levels of
adequacy:

1. A1l nutrients meeting 1007 or more of therNRC recommerded allowances.

2. Some nutrients less than 100% but all 67% or more of WAl recommended
allowances.

3. At least cne nutrient less than 67% of NEC recommended allowances.

The AFDC children in this study had better diets than the CUL children;
75 ranked in level 1, 5L% in level 2 and 9% in level 3. Kone of the CDL
children were classified in level 1, 38% fell in level 2 and 62% in level 3.

Niacin was the most adequately supplied nutrient; followed by protein,
thiamine and ribeflavin. Over one-half of the children met PD4 requirements
for Vitamin A and ascorbic acid. Iron wes the least adequately supplied
nutrient. Caloric and celecium a2llowences were met by fewer than cone-half of
the children, with CDL children having lower intake in calories and AFDC
children in calcium.

In another study at Manhattan, Kansas, Bilderback (2L.) studied the
subjects whose perents lived in Married Student Housirg at Kansas State
University. Three-dzsy dietery‘records were kept for 50 children between 3
and 6 years. All children's diets supplied food energy, protein, thiamine,
riboflavin and niascin equivalents of at least 67% of SDA. More children
in eech age group were lower in ircen intake than any other nutrient.
Thirteen children out of 50 had intakes less than 67% of RDA for iron. Nine
children had ascorbic azcid intzkes below 6?ﬁ of RDA. Iore of the diets met

100% FD& for vitemins than they did for iron, calcium, protein, or food



energy. 1ren was supplied in the least adequate amounts, followed by
sscorbic acid. ¥iacin was the only nutrient supplied at 100 % of the RUL in
diets of all children.

Cowan {25) compered the diets of 27 preschocl children from 2 different
socioeconomic greups living in Oreno, Maine. Seven-cday diet records were
kept and their adequeacy was compsred with PDLA for celories, pretein, caleium,
iron, Vitemin %, and ascorbic acid. If the calories and nutrients met at
least two-thirds of TDA, then the diets were considered to be adequste.

Cn evelusting the diet records, it wes seen that 2ll children in the higher
living level {pre-kindergarten) group met two-thirds of FD4 for calories ard
nutrients. In the lower living level (Head Start) group, 5 of 13 children
had diets considered inadequste because they met only one-third of PDA for
calories and nutrients. £11 children's diets in higher living level groﬁp
supplied preotein at 100 % level of PD:. Eleven of 1l children met RDA for
ascorbic acid. Fewer children met the PDA for iron than for other nutrients.
In the lower living level group, protein was the nutrient supplied in most
sufficient emounts. FProtein was followed by calcium. Diets of.9 children
met BDA for calecium. Six children in this group had diets that met less than
two-thirds of RDA. The nutrient most frequently lacking was ascorbic zcid.
Three children in the sample had a diet which was inadequate in calories znd
one cther diet was inadeguate in iron. Children in the higher living level
group had diets considered more adequate than those for children in the lower
living level group.

7 At Manhattan, Kansas, L0 nursery school children were the subjects of
Crumrine (26). They ranged in age from 3 years 10 months to 5 years 9 months.
Three-day dietary records were obtained and their nutrient intake calculated

and categorized as highest and lowest values observed eand 25th, 50th and
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754h percentiles as compsred to the 1962 RDA. The RDA for iron fell between
the 75th percentile and the highest values observed; for ascorbic acid,
Vitemin £, protein, thiamine and riboflavin, it fell tetween the lowest
values cbserved end the 25th percentile. 2A11 diets supplied niscin at
100% or more of the 1963 "Di, -Iron was the nutrient supplied in least
aedequste amounts, followed by calcium and caleries. OSixteen children's
diets were reinforced with vitamin supplements. The reinforcement helped
little to improve the diet, except in the case of Vitemin 4 and escorbic acid.
Lamb and Ling (13) in their study of 8 children found the greatest
deficiency existing for green and yellcw vegetables with nc subject consuming
even as much as 50% of the stendard. The consuﬁption was 50¢ or less by
i childrer end only 1 child out of 8 consumed adequate amcunts of this food
group. Hardy et al. (27) indiceted a deficiency for protein foods and most
often for fruits and vegetzbles. Desserts in another study by Mirone et al.
(28) were reported to be consumed in largest amounts whereas vegetables were

consumed in least amounts.
FACTORS INFLUENCING FOOD CHOICE AND/OP DIETARY INTIKE

Man's choice of food is influenced by numerous factors including
-cultural background, habits, taste preferences, susceptibility of advertising,
family finances, religious beliefs, economic situation and many others (29-32).
Learning to eat in an acceptable manner and having acceptable attitudes
towards eating falls into a certain period of a child's development; in
fact it is one of the first hebits the child learns. If the process of
eating has been interfered with because of pressure, énxiety, or poor adult
patterns, all other developments of the child may be hindered (33). Thus,

‘establishing good eating habits at the proper develcpmental period is more
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than a matter of being well nourished; it is a matter of growing on schedule,
or becoming emotionslly mature and being able to take an adequate role in
adult life and, in the long run preventing 2 viscious cycle of poor eating
hebits in the succeeding generation.

Early childhood is an extremely important time, perhaps the most
important for the develcpment of food habits. Food habits and sttitudes
towerds food learnmed early exert a powerful influeﬁce cen the child at later
pericds of life and once formed are esmenp the most difficult of any habits to
change (7, 29, 2L). Nutritionel status and adequacy of nutrient intake of
individuals depends upon what and how much people eat, what their likes,
dislikes and preferences are and what their attitudes toward fcod may be.

Few investigations reported in the literature included an evaluation of
these factors in the preschool child's diet. ¥None of them indicated the

influence of these factors upon the adequacy of the nutrient intake.
Food Habits and Attitudes Towards Foods

A pattern of widely spaced meals was developed in Americs during earlier
gererations for vericus reascns. Leng hours of lsbor zway from heme was one
of the reasons. Pecently, though, snacks have become part of life (35). The
prescheol child often supplements his diet throughout the day by eating
between meals. Some children may ezt more foocd between meals than at mezl
time especizlly if the snacks consist of crackers, dried fruit and fruit
juices (26).

Dierks and Morse (22) in their study of preschool children found the
percentage of total mean nutrients contributed by snacks. Their findings

were indicated as follows:
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TABLE 2

Percentage of tctal mean nutrient contributed by snacks

Ascor-
Calc~ Iro- Cal- Vitemin Thie- PFibo~ [Nia- Dbic
Group ries tein cium Iron A mine flavin cin  keid
g g mg IU mg ng mg mg
1-3 years
EO‘YS 12.1 608 9-1 706 ?'1 8.2 ?0}4 509 15-2
Cirls 1.0 10.L 12.7 6.7 T3 9.5 10.3 Bl 1642
Li-6 years
Boys 13.L 8.1 8. 8.2 5.5 9.0 8.9 10.9 16.7
Girls 11.5 68 T3 B.2 6.0 8.0 5.6 5.1 19.2

ri— crienseeerasasc—r
et e
- el il

Snacks in this study on the average provided 11.5 to 16.0 %of totsl
cslories; 6.0 to 10.L % protein; 7.3 to 12.7% calcium: 7.6 to 9.7 % iron and
15.2 to 19.2% ascorbic acid of total daily intake.

Foreing z child to eat is mere destructive than constructive in the
formation of good food habits (33). ‘s soon as a child is foreed to eat,
he not only rebels against the food in question but mey also be conditicned
against all foods, against meal time and 21l associeted metters. On the other
hand, pleasant experience with a focd is likely to preduce a favorable
attitude towards thet food (29, 27). Surprisingly, many mothers {38) had
encouraged their children to eat by:

l. restricting or withheolding certsin pleesures until the child eats.

2. gently urging or coaxing the child to eat.

3. referring to remote goals which may be attractive to the child.

L. granting rewards if child ezts (en immediate goal).

5. reminding the child to eat (when outside distractions ceuse child
to forget his food).
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6. purpesely diverting the child's attenticn sway from his food so that
he eats but does not realize he is doing seo.

7. using some other method.
Tood irelerences, Likes and Dislikes

Fepetition of experience with specific foods end the establishment of
a preference for those to which one is accusiomed, becomes a food habit. It
sppeers that food preferences may not depend zlone on tsste or appetite, but
are also influenced by close association of the child with members of his
family (39). Investigating the father's influence on young children's food
preferences, Bryan and Lowenberg (L0O) reported that out of 34 foods chosen
6 children out of 61 end their fathers indicated that they liked or disliked
25 or more foods. Twenty children and their fothers rated 19 to 2l foods
similarly and 35 children and their fathers esgreed upon 19 or less foods.
Kothers of 89% children acknowledged that they did not serve the foods
disliked by the father or served them infrequently.

Metheny et al. (38) ccncluded that foods unfamiliar or disliked by the
parent were likewise unfamiliar or disliked by the child. In this study,
approximately one-fourth of the children had aversion to liver, cobttage
cheese and rye bread. Lamb, veal_and liver were the mezts less frequently
served to the family. Eggs and peanut butter were unpopular with 10% of the
children. Lowenberg (L1) concluded that the refusal of a food by a child
many times could be blamed upcn the way the food was prepared rather than for
any psychologicel reasons.

Ilg (356) related preferences of the child at different ages to the
physical and psychological development. For example, if the 2-yvear old

child learns the names of foods, he can give a better indication of what he
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wants to eat. Carrots and beets are commonly preferred veéetables at this
age. Frobably the color and sweetness are involved in this choice. Iutter
and cheeses are also named as preferred foods for a 2-year old child. £t
2 1/2 years, chocsing is quite well developed and meat becomes a real
fevorite. At 3 years, milk -shows a rise in preference and desserts and
swects are more desired. This is also the age when vegetables are more
acceptavble, especially raw vegetables, raw carrcts; raw pess and even raw
potatoes. The child likes to chew these and likes the taste better than
when the vegetables are cooked. £ lL-yeer old not only turns to food jags
but goes on food strikes. Between L 1/2 and 5 years, the child is less
demanding and accepts the foods that are at hand. MNevertheless gravies,
cesseroles and puddings may often be refused.

Vegetables have been reported to be the least liked group in the diets
of preschool children. Desserts have been found to be the most favorite
foods (28, 39, L2, L3). Vegetables reported to be most frequently disliked
were spinsch, cerrots, green beans and peas (L3). However, green beans,
green peas. and buttered potatoes were frecuently selected and buttered
carrots, beets and broccoli least frequently selected by children in the
study reported by Fesmire (LL}. Raw carrots were selected 2 times a2s often
as cooked carrcts in this study. These results compared well with those
reported by Filgrim (L5), who had concluded esrlier that the addition of
sauces and butter to vegetables, which in themselves are not too well liked,
reduced their acceptability. In the study by Eppright et al. (L6), 18%
of the children who had been given vegetables and 3% of the children who
had teen given fruits were reported to dislike or refuse these foods.

Once again, an examination of food dislikes leasds one to question their

importance in relation to adequacy of nutritive intske for most individuals.
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lieny of the disliked foods are served so infrequently that the lack of use

becomes of doubtful importance from a nutritionel stendpeint (L?).
Seascenal Verisztions

Season is a factor that must be considered when a dietary study is
undértaken toc represent year round food consumption. The food habits,
geographicel locelity and aveilability of food will determine to a large
extent if a seascnal effect is present (25). From a review of the literature
it azppeared thzt few investigetors considered this factor in the dietary
studies of preschool children.

Justice et al. (Li7) found that the winter and spring intakes averzged
less than those of the preceding f2ll. Young and Pilcher (15) found no
essential difference in nutrients aveileble in the spring ard fall even in
the rural community. In snother study (L2), no significant difference wes
found in the mesn amount of calories eaten by nursery school children
whether in winter or in summer. McKay and Patton (L®) confirmed these
results and concluded that caloric intakes of individual children varied more
from day to dey within each week than they did froem season to season or from

one year to another.
tge and Sex Differences

There are marked variations smong different children at any single age
and within one child from one age to another in the rate of growth, in
physical and physiological functioning, and psychological aznd emoticnzl
development, as well as intakes of foods and the nutrients which they
supply. The “ecommended Dietary Allowances of the National Fesesrch Council

(8) recommended the same allcowances for boys and girls until the 2ge of ten.
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tpe and sex differences have, however, been correlated by some investigators
with dietary intakes of preschool children (17, L9-52). In generzsl, older
nursery school children eat more in toto but less per kilogram and boys tend
to eat slightly more than the girls of the same age (L7).

Cirls between the zges of 1 and 6 years consumed fewer cslories and
protein than the boys in a study undertsken by Surke et al. (17). DBeal
(L9-51) conducted many studies in the Denver, Colorado areaz on nutrient
intakes of children from the ages of birth to 5 years. It wss concluded that
the intakes of calories, fat and carbchydrates increzsed with age. With the
exception of iron and niacin, the nutrient intakes equelled or exceeded the
RDA. After 3 years, iron intake level increased but from 2 1/2 to 5 years,
more then 75% of the intekes remained below FDA. Niacin intakes for this age
were met by only 25% of the children. Calecium intzke increased between the
ages of 3 and L. Intake of protein reached = plateau between 18 months and
3 years. An increase in thiamine and riboflavin inteke was seen just after
3 years of age. Vitamin D inteske decreased from 1000 IU deily to LOO IU
daily at the age of 5. Ascorbic acid intake for 75% of children exceeded
the EDA after the age of two. -

Even though the NRC recommended an increase in the intakes, a decrease
in the intake of celcium, phosphorus, iron, Vitamin £ and riboflavin were
noticed in late infancy and early childhood in a longitudinsl study by Beal
(53). The subjects included in this study were between birth and 8 years.
The intakes of the other nutrients either remained relatively constant or
slightly incressed. Then during early school years, a2 slow but steady
rise was seen in all nutrient intakes. Sex differences in this study were
noticed almost from birth. After 18 months, the differences in caleric

intake became marked with boys maintaining an intake constantly higher than
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girls at all subsequent ages (52, 5li). Differences in the intskes of
thismine, nizcin and Vitamin C between boys and girls of ages between 3 and
5 were noticed by Bethe et al. (55) in Netherlands. Boys had higher intakes
of these nutrients.

After one year of sge, boys maintained a higher level than the girls in
the meat intake. Egg intakes were zlike for boys and girls after three yeers
of age. Until the age of three, girls had higher egg intekes. Nilk intske
increased after the age of 3 years (36, 53).

In a study of preschool children, Justice et al. (L7) found that total
nutritive intakes of boys exceeded those of girls of zbout the same age.

When season was ruled out, total celoric and rrotein intakes zt lunch
increased with age. Korslund and Eopright (56) suggested that there may be

a sex difference in taste threshhold a2t the preschool age, with girls being
more sensitive than boys to 21l four tastes: sweetness, sourness, bitterness,
and saltiness. Children with the lowest teste sensitivity seemed to accept

a greaster number of foods. Contrary to these results, Mirone et al. (28)
found no significant effect of sex on qusntity of food consumed during the
noon meal at the nursery scheol. In other studies of nursery school children
(23, 57) boys tended to have higher intakes of meats than the girls. Ling
(23) concluded that the girls in her study had 2 tendency for a higher level
of nutrient intzke at the beginning of the month, while the reverse was true
for the boys. Dunshee (L2) found no difference in the amount of food eaten

by boys and girls.
Sociceconomic Factors

Major socioceconomic factors influencing children's diets are income,

urbanization, education of the mcther, nutritional knowledge of the mcther and
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the number of children in the frmily. The problem of income maintenance and
its implications for econcomic and social policy seems to be the most ceomplex
problem. Food costs money, and money for food runs out when the femily
income is too small to provide for basic essentials of living, i.e. shelter,
clothing, utilities, as well as food (58). If one has insufficient money to
buy enough food or to provide more expensive but essential foods such as
milk, fruits and vegetables, it is almost impossible to prevent melnutrition
(59). On the everage, a ferm family's food producticn provides up to LO%
of food when considered dollarwise. For this reason, the dietary levels of
farm families are generally speaking, less related to their money income
then are the dietary levels of city families (60). On the other hend, in
rural non-farm and city groups, diets and incomes are quite closely related.
Cenerally speaking, the diets of high income families centain larger
quantities of all nutrients then do those of low income groups.

Family Income. Studies of preschoocl children and their dietery intakes

are few. Still fewer esre the studies where the comparisons have been made
between the level of family income and dietary adequacy of the children.
Metheny et al. (18) studied children (2 to 6 years old) of families
whose income levels ranged from £3750 or less to {7250 or more per year.
In their study the greatest percentage of diets, low in nutrient content, was
observed among the children in the lowest income group. All children in the
upper middle income families, {5501 to <7250, had good diets providing 67 %
of BDA or more; whereas B1% of those from families with incomes above 57250
ené 79% of those in the group between 3751 and {5500 met this criterion.
Contrary to these results, Ling (23) found an inverse relationship between
levels of family income and dietery adequacy of the child. In similar

studies (21, 25) diets of children in the higher level of the living group
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were considered more adeguate then diets of the children in the lewer level
of the living group. Children from high income group families were repcried
to have superior growth and nutritional status when compared to the children
of the low economic group. Kerrey et al. (21) reported that the children in
the low economic group received diets providing more iron and thiamine. The
children from the higher income groups had diets providing more ascorbic
zcid end Vitamin 2. Differences were also found between the two groups in
the source of calories and nutrients. The bread snd cereal group provided
327 of the total caloric intake for the low economic group.‘ In contrast,
milk and milk products were the important source of calories providing 26 %
of the total caloric intake for the high income grocup. The bread and cereal
group was the greatest single scurce of iron for both groups of children,
providing 33 and ;2 #of iron intake for the high and low groups, respectively.
Thiamine was 2lso provided in appreciable amounts by the bread and cereal
groups. These findings confirm those reported earlier by Clark (60) that
the source of thismine in diets is chiefly from grain products: meat
especially pork: and milk. Although consumption of milk and meat usually
increase with income, that of grzin products and lean pork cuts generally
decrease (60).

Recently, results have been published of the studies done on 585 children
in a 17 county area in lississippi as a part of National Nutrition Survey
(58, 61). It was revealed that a higher percentzge of children smong the
low income group had low dietary intakes of calories, protein, calcium,
Vitemin C and Vitamin A, when compared with the children of the higher income
group. Families with less than £500/capita/year were considered to be from
the low income group, whereas those with a per capita income of more than

- {500/year were considered to be from the high income group. Amocng the

4

i
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children in the lowest income group, L);% were low in caloric intake, 387% in
czleium, 6% in protein and 0% in Vitamin C. However, only 16% of the
children were low in calories, 10% in calcium, 1% in protein and 6% in
Vitamin C when they belonged to the families with an average income of 51500
or more/capita/year. Clark (60) had commented earlier that an increase in
consuniption of milk, fruit and vegetables by city families of medium and
higher incqme groups results in an increase in levels of caleium, Vitamin A

and ascorbic acid.

Nutritionel Enowledge of the lother. Sometimes poverty prevents

families from feeding their children well. But poverty is not the only
reason for malnutrition among children. The nutritional needs of infancy,
childhood and adolescence parallel periods of accelerated or decelerated
growth. When the child grows very rapidly, his nutritionzl needs increase
and during the slackened growth period, the nutriticnal needs in turn
decrease (62). The mother may have come to think in terms of the extreme
importance of the child's eating large quantities of food at each meal and
when the child no longer needs or wants so much focd, the mother may show
extreme concern. If the child senses that his eating or not eating is
extremely important to the mother, this may set the stage for a power struggle
in which the child uses the weapon of eating or not eating to control the
adult (29, 33). lHother's nutritional knowledge a2t this point becomes of
greezt importance. OShe must reelize that the child's appetite fluctuates
and even though he needs small quantities of food, well balanced diets are
of prime importance.

Cowen (25) found thet the nutriticnal adequacy of children's meals
reflected the accuracy of the mother's nutritional knowledge. Ling (23),

on the other hand, found no relationship between the dietary adequacy of the
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child and nutritionasl kncwledge of the mother. The nutritionsl knowledge of
the mether appeared to be directly related to the level of her formal
education, age and income level (L6, 63). Young et al. (6L) found that
families of those homemakers who reported having studied "about what to eat"
had better feeding practices both qualitatively and quantitatively than
feﬁilies whose mothers had not studied about foods. In the same study it
was noticed thet the percentage using a svecific food group a2lsc beczme
greater as educaticn incressed. This was particularly noticeable in those
food groups where knowledge mzkes a difference, i.e., milk, cheese, znd ice
cream. For the citrus fruit, tomato, cr cabbage group, zs educaticn increzsed,
the increase in use of these foods 2lso increased. The educationzsl level
had no noticeable effect on the food groups used more traditionslly, such as
the meat, fish, and poultry; bread, flour and cereazls; or potato and other
fruit end vegetesble groups. A decidedly grester percentage of homemakers,
with a 'minimal' knowledge of nutrition, used all besic food groups in their
menus mere often then did those with no nutritional knowledpge. Those with
some ¥knowledge were in an intermediate position. £Also, it was indicated
that as nutritional knowledge increased, a higher percentage of homemakers
served better cuality brezkfasts that included fruit, cerbohydrate and
protein (6l).

Younger homemakers knew considerably more 2bout nutrition than did the
middle aged, who in turn knew more than the older homemaker (63, 65). Homen
under L5 years of age showed more interest than older women, and those with
high school and college trazining were more interested in nutrition than these
wiﬁh less schooling. Netheny et al. (18) reported that past experience and
education of the mother were the most influential fsctors guiding the mother

in feeding her family. Frinted material, such as cookbooks and other sources

L 2



of new recipes were rated next. Only 21 %of the homemakers sought professicnal
egid in feeding their families. The person mest commonly assisting was the
pediatricien. UFNewspapers and magazines were the sources listed as most
helpful in nutrition information, according to znother study (63). Yext to

the press, the radio was the chief source of ideas for this field.
EFFECT CF DIETARY INTAKE OY HEIGHT AND WEIGHT

Increase in height snd weight are generally considered to be the criterisa
of growth and development in childhcod 2znd are probably the most important
measure of nutritional status (66, 67). Although such data hzve limitations,
for heredity destines some children to have smaller bones, others large; some
to be short and stocky, others tzll and thin (68). Height and weight in
relation to age provide an index of adecuacy or sbundance of caloric supply
of the diets for adults, infants and children. During the periods when
merked interference with adequate nutrition may limit growth, the height and
weight cen reveal the dietary adequacy (10). The data on height end weight
are obtsined by relatively simple, inexpensive and relisble measurements, yet
serve as an important index of nutritiecnal status (14). Liang et al. (6) and
Jackson (1L) considered height as a2 better guide then weight to early
malnutrition.

The studies on preschool children's dietary\intake and its effect on
héight and weight are quite limited. Few investigators have tried to see
the relationship end different results have been reported. Pecently, Loyd
(69) found that 15% of the children studied had growth reterdation and some
of these children were retarded by two years at age éix. In another repcrt
(58) 7% of the 2 to 6 year cold children were classified as severely stunted

in height and weight. Both of these studies had been conducted in poverty



stricken areas of the United States where low dietery intskes of celoriez,
protein, calcium, Vitsmin C and Vitemin # were #lso revezled. Ling (23)

found a positive reletionship between weight and dietary adequacy. Children
who had the least adequate diets tended to be in the lower hzlf of the

Jzckson and Kelly (70) distributicns for weight and height, i.e., they were
lighter in weight and shorter in height. Bilderbsck (2L) reported thst
children who had least adequete diets tended to be shorter znd lighter ther
those with adequate diets. The dietery level of boys in thet study wes
significantly correlated with height =nd weight. WNo significant correlztion
was found between the dietery intake of the girls and their height znd weight.

Correlations between dietary score amd measures of body size were alsc

reported by Crispin et al. (71) in their study on preschool children. The
height and weight and dietsry intzkes tended to be greater for those in the
higher socic-econcmic status than for those in the low socic-economic status.
Significent correlations were cbserved between dietery score end height and
body weight. Caloric intake was significantly cerrelsted with body weight in
the high income group.

¥eKay and Fatton (LB) after 2 two year study on preschool children =t

Wooster, Ohio, concluded:

1. £ relastionship between height and totel calorie intake wes more
significent than either weight or zge in relction to totszl czlories,
although both were significant.

2. The relationship between height 2nd total protein was somewhat
more significant than the relztionship between totzl protein and
weight.

3. There was a significant relaticnship between total caleium inteke
and height, but little if any, to age and weight.

L. The relationship between phoschorus inteke and height was more
significant than the relationshir between phoschorus intake and
weight.



. Significant relaticnships were found betwecen iron intake znd sge,
jron intzske and height, and iron intake end weight. However, the
highest velue was between iron inteke and weighti.

SUMIIARY

Children in the United Stztes have been revorted to show signs of
nutritionel deficiency, stunted growth and mzlnutrition. The purpose of
this peper was to review and summarize studies rercrted in the literzture
regarding adequacy of the preschool children's diets and certazin feactors
influencing food choice and/or dietary intake. Effects of dietery sdequacy
on height and weight were discussed also.

Fertinent literature reported that caleium and iren were the nutrients
most often deficient in the diets of preschool children. However, a few
investigatcrs reported the deficiencies of ascorbic acid, celories, thiamine,
protein and niacin intzkes.

Food habits of the parents were reported to influence the child's dietery
habits. Fruit and vegetables were repcrted to be most disliked foods;
wheress, desserts were most liked. Seasonzl veristions hed little effect
on the nutrient intake of children. Caloric intake zrnd nutrients fluctuated
throughout infancy 2nd esrly childheod. Boys were reported to consume mcre
foed than girls. In gererzl, children from high income fsmilies were s=zid
to have better nutrient intzkes than children from lew income families.
Contradicting results were reported about the effect of mother's nutriticnal
knowledge on the adeguacy of the prescheol child's diet. Children who had
least adequate diets generally tended to be lighter in weight and shorter in
height. Nevertheless, a few investigators censidered height to te a2 better

guide than weight in revesling early malnutriticn.
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Preschool age is an important pert of life for mental, physical and
psychological development. Cne of the best provisions of well being at any
period of 1life is good mutrition. Children in the United States have been
reported to show signs of nutriticnsl deficiency, stunted growth and
melnutrition. The purpose of this psper was to review and summarize studies
repofted in the literature regerding adeguacy of preschcol children's diets
and certzin factors influencing food choice and/or dietary intake. Effects
of dietery adecuacy on height and weight were discussed also.

Pertinent literzture reported that calcium znd iron were the nutrients
most often deficient in the diets of prescheool children. However, a few
investigstors reported deficiencies cf ascorbic acid, celories, thiamine,
protein and nizcin intskes.

Feood habits of perents were reported to influence the child's dieterj
habits. Fruit and vegetebles were reported to ve most disliked foodss
whereas, desserts were most liked. Ceasonal variestions had little effect on
the nutrient intake of children. Caloric intake and nutrients fluctuated
throughout infaney and early childhcod. DBeys were reported to consume mere
foed than girls. In generel, children from high income families were said
to have better nutrient intakes than the children from lew income families.
Contradicting results were reported sbout the effect of mother's nutritional
knowledge on the adequacy of the preschool child's diet. Children who had
least adequste diets generzlly tended to be lipghter in weight and shorter in
height. Nevertheless, a few irvestigators ccnsidered height to be 2 better

guide than weight in revealing early malnutriticn.



