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FOREWORD 

Good nutrition is a potent force in making 
healthful living possible. It is important for all 
age groups. School children's dietary patterns 
were presumed to vary greatly, but little detailed 
information on nutrient intake and nutritional 
status of 9-, 10- and 11-year-old children was 
available, and few efforts have been made to de­
termine the effect of school lunch participation 
on nutritional status. 

Through the mechanism afforded by the pattern 
of regional research, opportunity was presented 
for obtaining desired information about food and 
nutrient consumption of thousands of children in 
Ohio, Kansas and Iowa under their home and 
school environments and to relate these findings 
to nutritional status. 

The results of the dietary studies are reported 
in this bulletin and may be helpful in evaluating 
nutritional requirements of children, in determin­
ing the focal points of nutrition educational pro­
grams, and in formulating policies and plans of 
the school lunch or other programs to improve 
the nutrition of children. 

Much more information is needed concerning 
the nutritional requirements of children, the 
amounts and kinds of food they eat, the factors 
which influence their dietary patterns, their con­
current physical and chemical growth and their 
subsequent health histories. Continued studies 
and additional publications will contribute to the 
pool of knowledge being accumulated in this field. 

W. E. Krauss, 
Administrative Advisor. 
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SUMMARY 

The mean nutrient consumption for 3 school 
days of 9-, 10- and 11-year-old public school 
children of Iowa, Kansas and Ohio is presented. 
Except for calcium, the average intake levels of 
boys and girls for each year of age and each state 
conformed to or exceeded the Recommended Diet­
ary Allowances of the National Research Council. 
Frequently, however, individual intakes were 
somewhat low in calcium, ascorbic acid and vitamin 
A value. This is important to consider when 
planning educational programs and other measures 
for improving nutrition. Only 10, 21 and 25 per­
cent of the boys and 8, 9 and 13 percent of the 
girls in Kansas, Ohio and Iowa, respectively, had 
diets which fully conformed to the allowances. 
Therefore, the optimum levels of nutrient intake 
for school children in these states probably have 
not been reached. Fortunately, the proportion 
of children with exceedingly poor intakes was 
relatively low. 

At these ages, the nutrient content of the boys' 
diets generally exceeded that of the girls'. Trends 
of nutrient intake were more uniform for boys 
than for girls. Relatively smaller differences 
were noted among age-sex groups for calorie and 
protein intakes than for the intakes of other 
nutrients. 

There were some differences in nutrient con­
sumption among the children of the different 
states. The children in Ohio tended to h:we the 
highest intakes in calcium, iron, thiamine, ribo­
flavin, niacin and protein (boys only). Diets of 
Iowa children were usu :llly highest in food energy 
value, vitamin A and ascorbic acid while the diets 
of Kansas children were superior to the others 
only in the protein intake of the girls. The diets 
of Iowa children were observed to be the poorest 
of the three states in protein, iron and thiamine; 
diets of Kansas boys poorest in vitamin A. Diets 
of Iowa and Kansas children were approximately 
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equal in riboflavin and niacin content. Ohio chil­
dren ranked lowest only in the energy value of the 
girls' diets. 

Among the children who participated in school 
lunch programs, the frequency of low intakes of 
most nutrients for the boys and of several nutri­
ents for the girls was reduced. The changes were 
marked among the nutrients most frequently lack­
ing in the diets ; but further efforts are needed to 
reduce the rehtively large proportions of children 
with low intakes of calcium, ascorbic acid and vita­
man A value to reasonable minima. 

Boys averaged approximately 3 cups of milk 
daily; girls 2.5 to 2.9. Diets were well-supplied 
with protein-rich and cereal foods. Intakes of the 
vitamin-rich fruits and vegetables were less than 
usually are recommended. Children with the 
school lunch consumed more of the vitamin C-rich 
foods than the non-lunch children, but the total 
intake of milk per day was not higher for the 
lunch than the non-lunch participants. 

Children whose diets conformed fully to the 
allowances averaged 3½ to 4 cups of milk daily, 
at least 1 serving of the vitamin C-rich foods, 1 
serving or slightly less of the green and yellow 
vegetables, 2 servings of meat or the equivalent 
in other protein-rich foods, and 5½ servings of 
cereal foods . The dietary classification was closely 
related to the intake of milk and vitamin C-rich 
fruits and vegetables. 

This study has revealed some differences which 
should be considered in designing samples of chil­
dren for nutritional studies . In Iowa, the major 
source of variation was among children within 
schools. In Kansas large differences were ob­
served among schools within strata, but differences 
between strata were negligible. In Ohio large 
differences also were evident among schools with­
in strata as well as differences among schools be­
tween strata. 



Nutrition of 9-, 10- and 11-Year-Old Public School Children 111 

Iowa, Kansas and Ohio 

I. Dietary Findings 

The purpose of this study was to determine the 
food habits and nutrient intake of 9,- 10- and 11-
year-old children of three north central states­
Iowa, Kansas and Ohio. Physical measurements 
were taken and hemoglobin concentrations de­
termined for all of the children. Determinations 
of serum concentrations of ascorbic acid, caroten­
oids, vitamin A and alkaline phosphatase were 
made on portions of the total sample. Certain 
information was obtained regarding the homes 
and families. 

This report deals with the nutritive value of the 
diets of 1,700 children. The diets were obtained 
from 3-day dietary records in 1948-51. Infor­
mation atout food habits and nutrient intake is 
essential in determining the need for nutritional 
improvement and in planning programs to bring 
atout better health through improved nutrition . 

An effort was made to apply scientific sampling 
techniques. Thus the data should be unbiased by 
factors such as family income, education, size of 
family and nationality background, except as they 
are reflected in the sampled population of the 
states. The observations may be expected to de­
scribe dietary conditions among the public school 
children in this age group in Iowa, Kansas and 
Ohio. In so far as these three states typify the 
rural and industrial areas of the North Central 
Region, the findings may be applicable to the 
public school children of the region. 

THE SAMPLE 

Statisticians in each of the three states co­
operated in developing a design that would pro­
vide representative samples of schools according 
to centers of population, kind of school and 
whether or not a lunch was served at school. 
Schools were selected by random sampling in 
metropolitan areas, in consolidated school districts 
with populations of less than 50,000 and in rural 
districts in the open country. In Iowa the chil­
dren in each school were listed alphabetically by 
age and sex and the names randomly selected. In 
Ohio and Kansas, if the enrollment in the fourth, 
fifth and sixth grades of the chosen schools was 
60 or less, all of the children were studied. In 
larger schools the children were sampled as in 
Iowa. 

In each state the number varied somewhat with 
the facilities for conducting the study and the 

other objectives chosen by the workers of the in­
dividual states. The Iowa sample included a large 
number of schools with a small number of chil­
dren from each school; the Ohio and Kansas 
samples, relatively few schools but large numbers 
of children in each school. Table 1 summarizes 
the sampling and gives the number of children 
studied. A map and table showing the number 
and distribution of the schools were included in a 
previous publication (6). 

DIETARY METHODS 

The dietary data were obtained by the use of 3-
day (Tuesday, Wednesday and Thursday) records, 
kept by the children with the assistance of parents 
and teachers. Trained dietitians gave instruc­
tions and supervision. The amounts of food were 
recorded in common household units of measure 
or in servings with sizes described as accurately 
as possible. The nutrient values were calculated 
for each of the 3 days by using, for the most part, 
the figures given in Handbook 8, Tables of Com­
position of Foods, Raw, Processed and Prepared 
(9), supplemented with Food Values of Portions 
Commonly Used (1) and with the U. S. Depart­
ment of Agriculture Miscellaneous Public1tion No. 
572 (7). Means and standard deviations were 
computed for average daily intakes, classified by 
age, sex, lunch participation and population group. 
Statistical analysis of the differences among states 
and among the geographical strata will be dis­
cussed, but since the differences among nutrients 
in the different strata within states were few. the 
means for the combined data of each state were 
first considered. A total of 5,100 daily records 
were studied for the 1,700 children-345 from 
Iowa, 645 from Kansas and 710 from Ohio. Boys 
numbered 818 and girls 882. The children were 
in the pre-pubertal period. They came from rural 
areas, towns and villages, and cities. 

Although precautions were taken to be as accu­
rate as possible, the inaccuracies of this dietary 
method are recognized. However, such methods 
have been shown to be reasonably accurate in re­
vealing the nutrient intakes of groups (2). Al­
though the distribution of the dietary records 
throughout the school year was not controlled, 
it included records for all the seasons within the 
school year. The findings, therefore, are believed 
to present a reasonable picture of the school-week 
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dietary practices of public school children of the 
three states in a period of prosperity and of liberal 
food supplies. 

THE MEAN DAILY NUTRIENT CONSUMPTION 

DlcSCRTl'T l O:<! DY ST.\TE, SEX .\ 1':D r\GF: 

The estimated nutrient consumption is based on 
the means of values obtained by computing the 
average nutritive value of food s included in the 
3-day records . The observations of this section 
are der ived from data given in table 2. The mean 
nutrient intakes were compued with the recom­
mended allowances (hereafter referred to as the 
allowances ) of the National Research Council 
(1953 ) for the different age and sex grouns. The 
age classification by year was determined by the 
child 's last birthday. 

The mean food-energy value of the diets of boys 
ranged from about 2,150 to 2,600 Calories daily 
and of the girls from 2,100 to 2,300. These 
values a re in close agreement with the estimated 
allowances of 2,200 to 2,500 for boys and 2,200 to 
2,300 for girls of 9, 10 and 11 years. The mean 
daily food-energy intakes of the sample children 
within each of the six age-sex groups from the 
three states were compared. They differed by less 
than 10 nercent in all groups except the 9-year-old 
boys for- whom the highest mean (2,478 Calories, 
Iowa) differed from the lowest (2,148 Calories, 
Kansas) by about 16 percent. Both boys and girls 
in Iowa had diets highest in food energy value, 
while Kansas boys and Ohio girls had the lowest. 
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Boys of all ages had diets higher than those of 
girls in food-energy value; however. these sex-dif­
ferences were less marked among the Kansas chil­
dren than among the children of the other two 
states. Within the age range studied, yearly dif­
ferences in food-energy value of diet were more 
evident with boys than with girls and with the 
Kansas children than with the Ohio and Iowa chil­
dren. 

The diets on the whole were well supplied with 
protein. The mean daily consumption of this 
nutrient ranged from 75 to 84 gri? ms for boys and 
from 69 to 76 grams for girls; the allowances for 
children of these ages range from about 65 to 70 
grams of protein. Mean daily protein intakes with­
in each of the six age-sex groupings were fairly 
uniform among the state groups; in each grouping 
the lowest mean daily protein intake differed from 
the highest by approximately 6 to 8 percent. Rela­
tively, protein means differed less among the state 
groups than did the means of the other nutrients. 
Protein intakes of boys were higher than those of 
girls and tended to increase with age more directly 
than did those of the girls. Iowa boys had signi­
ficantly lower protein intakes in these comparisons. 
For children in Iowa, mean percentages of the 
total calories from protein were 12 to 13, for the 
children of the other states, 13 to 14. 

For children 9 to 12, the allowances for calcium 
vary between 1,000 and 1,200 mg. daily. For the 
Iowa, Kansas and Ohio boys, mean daily intakes 
of calcium on school days generally were within 
this range; for girls the means hovered near the 
lower limit. When the mean intakes approximated 



950 mg., as was the case with several of the 
groups of girls, many children m ust have had diets 
poorly supplied with calcium. Among the age-sex 
gr oups of t he three stat es, t he h ighest mean daily 
calcium intakes differed from the lowest by 4 to 
14 percent. Througho ut t he groups, t he Ohio chil­
dren t ended t o have slight ly h igher intakes of 
calcium t han had the children of t h e other two 
stat es . 

Mean dietary iron values generally exceeded the 
allowances except fo r the 11-year-old Iowa gir ls, 
whose intakes averaged 10 mg. daily instead of 
t he recommended 12 mg. The mean daily iron in­
takes varied from 11 to 14 mg. for boys and from 
10 t o 12 mg. for gir ls. The mean values varied 
among the states by as much as 21 percent in some 
age-sex gr oups. The diets of the Ohio children 
tended to r ank highest in iron, and t h e Iowa chil­
dren lowest. 

The mean daily vitamin A values for boys 
ranged from approximat ely 6,500 to 9,500 LU . and 

for girls from 5,200 to 8,000 LU. Large positive 
margins existed between the observed mean values 
and the ailowances. There were large differences 
among the mean~ in the diets of the children of 
three states in specific age-sex groups . The dif­
ference between h ighest and lowest means re­
ported fo r the 9-year-old boys of t he three states 
was approximately 40 percent. The variation 
probably is due to intakes of a few specific foods 
particularly high in vitamin A value. 

Mean daily thiamine intakes ranged from 1.2 to 
1.8 mg. for boys and from 1.1 to 1.8 mg. for girls. 
Within t he age-sex gro ups, the highest means 
differed from the lowest by 30 to 40 percent. The 
intakes were equal to or greater than the allow­
ances. The values were higher for the Ohio 
t han for t he Kansas and Iowa children . The latter 
tended to have slightly lower intakes of this nu­
trien t than had t he children of the other two 
states. 

The r iboflavin means varied from 2.0 to 2.6 mg. 
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for boys and from 1.9 to 2.4 mg. for girls. These 
means had a smaller range than those of thiamine. 
The levels generally were far in excess of the 
allowances, and the diets of the Ohio children 
were slightly higher than those of the other two 
states in this respect. 

The mean daily niacin intakes varied from 12 
to 16 mg. for boys and 12 to 15 mg. for girls. 
Niacin intakes of children of the various age-sex 
groups in the three states tended to parallel the 
thi ::i mine and riboflavin intakes. 

Mean daily ascorbic acid intakes ranged from 
62 mg. for 11-year-old Kansas boys to 89 mg. for 
Iowa boys of this age. For girls, the range was 
from 73 mg. for the 11-year-old Ohio girls to 91 
mg. for the 10-year-old Iowa girls. For all but 
the 11-year-old Kansas boys the mean ascorbic 
acid consumption was close to or greater than the 
allowances. Compared with the Iowa and Ohio 
children, Kansas children (except the 10- and 11-
year-old girls) had relatively lower intakes of this 
nutrient. 

This description of the mean daily intake data 
of the 9-, 10-, and 11-year-old children shows that 
the dietaries as a group were usually well supplied 
with a ll nutrients but calcium, which, nevertheless, 
averaged about 80 percent of the allowances. Boys 
generally had higher levels of nutrient intake than 
girls and tended to have a larger mean con­
sumption of food energy and protein at successive 
ages, whereas girls differed little in their nutrient 
consumption as shown by the 3-day records. Also 
with boys fairly uniform relationships were noted 
in the order, or pattern, of the means among the 
groups within the three states; there were similar 
intake trends among the data on food-energy value, 
protein, thiamine, riboflavin, iron and ascorbic 
acid . For instance, at each of the three ages the 
mean intake of thiamine by Iowa boys was the 
lowest, by Ohio boys the highest and by Kansas 
boys intermediate. 

Changes in nutrient intake with age were less 
systematic for girls than for boys. At each age 
the means of the daily protein intake of Iowa 
girls were the smallest, those of the Kansas girls 
the largest and of the Ohio girls intermediate. 
From state-to-state and age-to-age the relative 
position of the mean intakes of protein was the 
most constant of all nutrients. Moreover, of all 
the nutrients the mean protein intakes for the 
children of the three state groups were most alike. 
Within any age-sex group they seldom varied more 
t han 5 grams. 

S T .\T l ST[CAL EV.\LUAT IO::S OF DLPF'E R E :\" CES .uro :--; G 
S'l'AT E G R OUPS 

The summary presented thus far has given 
certain apparent facts for the data from the three 
states. To investigate these results further, cer­
tain statistical analyses of the data were con­
ducted. Some preliminary detailed examinations 
of the sample were made for Iowa data alone to 
determine differences due to selection of days and 
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differences between weighted and raw means.1 
In Iowa the simple arithmetic means for the com­
bined ages were compared with means weighted 
according to tht sampling design for food-energy 
value, protein, calcium, vitamin A value and as­
corbic acid (table 3). Most of the differences 
were of the order of 1 to 2 percent of the weighted 
means, with the weighted mean usually about one 
standard error (of the weighted mean) below the 
arithmetic mean. For vitamin A value for girls, 
the difference was somewhat larger (about 4 per­
cent), but this difference was considered of little 
consequence in view of the large sampling error 
as indicated by the standard error of the mean ob­
tained for this nutrient. Therefore, the simple 
arithmetic averages were considered suitable esti­
mates of average intakes for this sample of chil­
dren, although they may overstate the averages 
by 1 to 2 percent. 

Examination of the Iowa data also revealed that 
the averages of 12 items based on dietary records 
of Tuesday, Wednesday and Thursday were con­
sistently about 1 percent higher than averages ob­
tained from records of diets eaten the remaining 
4 days of th e week (table 4). The combined use 
of unweighted means and Tuesdw, Wednesday and 
Thursday data only in Iowa appea red to overstate 
by 2 to 3 percent the actual values as obtained 
from weighted 7-day dietary records . 

The precision of estimating the food-energy 
value, protein, calcium, vitamin A value and as­
cor :.: ic acid in the mean daily diet was studied. 
The results are presented in table 5. The relative 
sampling errors indicate that precision is greatest 
in values for food-energy and protein, next best 
in ascorbic acid and calcium values, and least in 
the vitamin A value. This analysis agrees with 
the gross differences observed among the means 
of the data from the three states, where rela-

t .Je be a nd ,,·atU er have prepa 1ed ce rta in de ta il e d a na l.'·se...; fo r 
th e Iowa da ta that w e r e not m a d fo r th e oth e r two s ta te~ 
(3 ) . 

TABLE 3. SU MMARY OF SIMPLE ARITHMETIC MEAN 
:\ND WEIGHTED ::11EAN l::STAJ{ES FOR 9-. 1 0- A ND 

11-YEAR-OL D CHILDREN B Y SEXES F OR FIVE 
::\T U TRIENTS , IOWA N U TRITION SU RV E Y , 

194 8-51. 

Boys Girls 

Nu t ri e nt S imple W e ighted 
n, ean• m eant 

Simple W e ighted 
m ean• m ean t 

P ood e n e r gy 
va lu e Cal. 2,508 2,548 2,29 4 2,245 

P r o te in g m . 77 75 69 67 

Calc iun, 111 g . 1,1 28 1,09 9 944 984 

Vita min A 
Ya lue L U . 8,092 ,007 'i , 185 6,813 

Ascorbic 
acid mg. 8 5 82 87 85 

*Co mpute d b y s umming and a v e r aging the 3-day av erage in­
tRkes for each c hild r egardless o f s tra tum or school within 
s tratum from whi c h child w as chosen . 

tCompu t ed as a r a tio estimate following th e s truc ture of the 
sampling d esign. U nbia s ed es tima t es of total intake for each 
nutrient and t o ta l number o f b oy s and girls were prepared 
fir s t . Then the w e ighte d m ean w as obtaine d by ta.king the 
r a ti o of total inta ke t o t o tal children of each sex . 



TAGLE 4. COMPARIS N OF 3-DAY AND 4-DAY .\_VERAGES* OF NU TRI E-'IT LN T .-\KES F OR 9-, 10- AND 11-YEAR -OLD 
CHILDREN BY AGE AND SEX, IOWA NUTRITION SURVEY, 194 8-51. 

S.ex, age in y ears and tin1e period . 
Nutrient Boyst Girlst 

9 y r. (5 3) 10 y r. (60 ) 11 yr. (50) 9 y r. ( 62) 10 yr. (62) 11 y r. (58) 

3-day 4-day 3-day 4-day 3-day 4-day 3-day 4-day 3-d ay 4-d ay 3-day 4-day 
Food e n e rgy 

value Cal. 2,478 2,399 2,479 2,370 2,574 2,646 2,286 2,279 2,32 2,244 2,2 65 2,260 

Prote in gm. 75 73 76 72 79 79 69 71 69 67 70 68 

Fat gm. 120 115 123 112 123 126 111 109 110 105 110 108 

Carboh ydrate mg. 294 285 295 27 4 300 318 269 264 290 269 26l 266 

Calciutn mg. 1,156 1,046 1,098 99 8 1,135 1,123 94:; 964 9 5 899 1,057 968 

Phosphorus mg. 1,421 1,311 1,375 1,314 1,438 1,424 1,244 1,2 62 1, 272 1,198 1, 290 1,232 

Iron mg. 11.6 11 .1 11.2 11.2 11.6 11.6 10.9 10.4 11.3 10.6 10. 2 10.0 

Vitamin A I.U_ 9,523 7 ,605 7,130 7,849 7,619 7,650 7,71 7 6,421 7,847 8,132 5,9 10 6,869 

Thian1ine mg. 1.17 1.12 1.16 1.11 1.22 1.22 1.14 1.10 1.15 1.04 1. 11 1.09 

Riboflavin mg. 2.17 1.94 2.0 1 1.9 8 2.07 2.1 2 1.85 1.80 1. 87 1. 7 8 1.96 1.84 

Niac in mg. 13.1 12.6 13 .0 13.4 1 3.4 13.4 12.6 12.2 1 2.3 11.8 11.6 12. 1 

Ascorbic acid mg. 87 82 81 74 89 82 87 78 91 82 84 77 

*The 3-da y averages for each nutri ent for each chi ld , ,vh ic h have been s umm ed a nd again av e raged to form the m ean intakes 
listed in t hi R tab le, ar e for Tu esday, ,Vednes d a;· a nd Thurs d :1.y. Corre~ pondingly , the 4-day m ean inta kes a r e based upon the 
intake s for t h e r e maining days of th e w eek - Frida y, Saturday, Sunday a nd Monday. 

tF?igun~:-- in parenthese~ indi cate number o f boys and g irl s at each ::igc. 

tive differences were smallest for protein and food­
energy value, next smallest in calcium and largest 
among the vitamins. If the actual measurements 
of the intakes of the children were unbiased, then 
it appears that the Iowa sample (the smallest of 
the three samples) was adequate in size and that 
satisfactory approximate 95 percent confidence in­
tervals fo r state average intakes may be con­
structed by setting up the intervals-th e weigh ted 
mean ± 2 standard errors_ 

Statistical analysis for comparing t he means 
from the data of the three states may be ap­
proached in several ways . Ideally, one would like 
a suitable analysis of variance for this purpose. 
The structure of the sampling scheme as exhibited 
partially in table 1 indicates the difficulty of the 
problem: lack of balance in numbers and non­
uniformity in numbers of strata plus rather bur-

TABLE 5. WEIGHTED i\IEA:-sr INT ,\KES OF 9-. 10- AXD 
ll•YEAR-OLD CHILDREN FOR FIVE NUTRIENT S 

AND :MEASU RES OF THEIR RELIABILITY, 
IOWA NUTRITION SURVEY, 1948-51. 

Boys Girls 

Nutrient \\-e igh t- Stand- RSE• 
11·eight- Stand- RSE* 

ard in ard in ed e rror per- ed error per-mean of mean cent n1ean of m ean cent 

Food en e rg y 
value Cal. 2,548 41 1.6 2, 245 48 2. 1 

Protein gm. I 74.9 1.6 2.1 67 .2 1.5 2.2 

Calcium mg. l. 099 49 4.4 984 66 6.7 

Vitamin A I.U. ,007 668 S.3 6,813 515 7.5 

Ascorbic acid 
mg. 82.4 3.3 4.0 84.6 4.5 5.3 

*Relative sampling e rror e xpressed in percent, e. g. , ( 48 / 2, 245) 
X 100 = 2.1 percent for calor ic in take of Iowa girl s aged 9-, 
10. and 11 year s. 

densome calculations. On the other hand, a simple 
approach can be made by considering the ranking 
of the state age-sex means for each nutrient. 
Each nutrient presents six such groupings . If we 
consider it equally likely that each state ranks 
highest for a given nutrient, then the expansion 
of the multinominal (1/3 + ½ + lf.~ ) G would give 
the probabilities of various rankings. For ex­
ample, if any one state ranked highest in a ll six 
groupings, this should occur only with probability 
3/ 729 under the specified hypothesis. Similarly, 
if only one sex is considered the chance is 3/ 27. 
The first of these values reasonably may be judged 
significant and, perhaps, in some circumstances 
the second. For example, if we form the age-sex 
group rankings for the nutrients from the data 
given in table 2, we observe that the calcium in­
takes of Ohio boys and girls and protein intakes 
of Kansas girls exhibit ranks of the kind just 
described. Hence, on the basis of such small 
probabilit ies, we conclude that the Ohio boys and 
gir ls have higher calcium intakes than the groups 
sampled in the other two states. A similar 
conclusion is reached for the protein intakes of 
the Kansas girls. Other comparisons noted in the 
summary generally follow this criterion. 

An examination of the standard deviations (see 
table 2) from which approximate standard errors 
of the means may be computed, raises some ques­
tion about the consistency of some of the ranks 
just noted. Somewhat more detailed analyses were 
made with analysis of various ranks (8). The 
procedure ignored the stratification within states 
but used school averages, r anked from highest 
to lowest. Selected results on ascorbic acid in­
takes are presented in table 6; tables 6a and 6b 
present illustrative data used in preparing table 6. 
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TABLE 6a ~J E .-\:N .\SCU l{ l! IC .-\l' l lJ LNT.-\KE FU I{. K\l\'S HY I N IHV [Dll A I, SC H O(J I, \Y IT H H. \ NK .\SS Jl;N J~L> TH!i: SCHOOL 
F'OR COi\ lPUT lNG .\N.\ l, \' S l i-i OF' Vr\Rl ANCI<; OF R c\ NKS. N UT RI'l'ION SURv1,;n; 10 \\' .\, K .\NS.-\S . \ ND OHI O, 1U48·51. 

School Lde n. 
lHean 

Sch ool Id e n . 
1\if ean 

Sch ool Tde n . 
:vrean 

.-\sc. ac id Ran k t ~\ sc . ac id Ra n k 't .\ :--;e. acid Ra n kt 
n un1be r n un11Je r i n take nu m be r nun1be r in take • nu m be r nun1be r in ta ke 

I 
I 

1 20 66.5* 26 30 46 43 .0 5 5 8 5 47.5 8 
2 24 85.0 51..5 31 47 7 7 . 7 41 I 59 6 68 .6 28 
3 25 77.0 39 32 4S 78.0 43 60 7 4 6.2 6 
4 1 8 55.3 16 33 50 71 .5 32 6 1 8 fi4.6 1:l 
5 19 97.5 67 34 51 129.0 81 62 9 7 2.7 35 

6 2 1 \l5.5 63 35 54 1 37. 5 84 63 10 4~.(; 9 
7 22 4 0.5 2 36 h6 96.0 64 64 11 4 2.8 4 
8 2:l 79. 5 46 3 7 60 n.s 60 6h 20 1 16.7 IS 
9 i6 ~3.0 49.5 3S 3 89. 7 57.5 66 2 1 72.3 34 

10 29 106.0 74 39 4 69. 7 30 67 22 67 .8 27 

11 35 41.0 3 40 5 65 . 25 6S 23 58. 7 18 
12 30 77.S 42 4 ] 9 9 4 .3 61 69 24 71.8 33 
13 37 7 6. 2 36 42 17 98.5 69 70 53 S9.7 fi'j .5 
14 39 77.0 39 43 1 102 .1 72 71 I 77! :111 
15 40 96.8 66 44 2 78.6 45 72 2 80 47 

16 42 76.8 37 45 6 55.8 17 73 3 87 55 
17 49 78.2 44 46 7 85. 8 54 74 7 70 31. 
18 27 96 .5 65 4 7 8 137.0 83 7 5 8 63 23 
19 2 8 ll.0.5 7 5.5 48 1 0 8 5.7 53 76 9 93 59 
20 31 61.0 21 49 11 99.8 71 77 10 85 51.5 

21 32 95.0 62 50 12 87 .7 56 78 11 40 1 
22 33 110 .5 75.5 51 13 116.2 77 79 12 47 7 
23 34 54.0 12 52 1 4 55.0 14 .5 80 13 1.04 73 
24 36 52.7 10 53 15 12 2.0 80 81 ] 4 l.18 79 
25 38 81.5 48 54 16 1.29. 7 8 2 82 15 9 8 68 

26 41. 60.5 20 55 2 !)9.4 70 ~o 1. 6 83 4 9. 5 
27 43 53 .3 11 56 3 63 .0 23 8 4 17 63 23 
2S 4-1 sn.o 14 .5 57 4 59.2 19 8 5 1 8 149 85 
29 45 69.0 29 

* ;\ l ea sured j n 111g. T hb b an a Ye rag·e fo r a ll ho~-:-; :--:c1rnp l t:'d in the sch oo l. ln :--:o m e ca:-;e:--; t h e tigun., r e-prt:>se- nt s lu nc h a nd 110· 
lu nch g r OUJ):,j con11>i n ed : in oth er C'ase;-;, e ith e r lun c h o r no- lu nch students a lo ne, d e pending o n sl.'hool lu nch s tatus. Schools 
l -54 we re i n l owa ; 5;J- 70. in I{.a nsas : a nd 71-85 , in O hi o. 

t .-\~s i g·n n1e n t of r an k s fo r t ied m ea ns ,va:-- ha n d led as d e:--:c ri hed IJ ~- '\Ya ll is a nd lZ ru :--kal ( s ). 

t ~Jea n asco rbil' acid ,·a lues f r o m Oh io w e re con1pu tcd to t h e nearest "·hole num b e r . 

T .-\HLE 6b. " E.\:'\ .\SCORBTC AC l D I N T .\l(E FOR G TRLS BY l NDIV IDU.\ L SCH OOL '\\"ITH R.\NK ASSTG;>;ED TH E SC H 00L 
FOR CO'.\ fPUT T:\' G • \N.\LYSIS OF V.-\R I X NCE OF R A'NKS . NU TRITION SU R VEYS I O \\' .\. KA'NS.-\S AND OHIO, 1948-51.. 

M ea n 
School Tde n . 

) Jea n 
School Td e n . 

M ean 
School lde n. .\ se. ac id Ra n kt .-\ :-- c . ac id Ra n kt Ase. acid Ha n kt 

nun1ber nu n1he r in take nun1be r nun1 ber in ta ke nu m be r n umber in take 
----·- -

1 20 90. 8* 57 .5 30 46 63 .0 1 S :i 8 5 4 4.9 5 
2 24 90. S 5 7. 5 31 47 51. 0 8 59 6 73. 7 30 
3 25 100.2 7l 32 48 6 5.5 23 60 7 52. 2 1 0 

1 8 7 7 .7 40.5 33 50 99.3 68 6 1 s 59.2 15 
5 19 50.5 7 34 51 52 .0 9 62 9 S0.4 46 

6 21 99. 7 69 35 54 l 06.5 73 63 10 56.3 1 2 
7 22 38.0 3 36 56 40. 5 4 64 l.l 76. o 39 
s 23 56 .5 13.5 37 60 56.5 1 3.5 65 20 109 .9 75 
9 26 s" " o.o 52 3 8 3 7 2.3 28 66 21 96.4 64 

10 29 3 4 .5 1 39 4 79.7 44 67 22 91. 6 61 

l1. 35 10 8.0 7 4 40 5 103.0 72 68 23 6 7. 2 26 
12 30 81.(; 48 41 9 S7. 7 55 69 24 79.9 45 
13 37 7 5.2 36 42 17 35.0 2 70 53 80.8 47 
14 39 12 7 .5 81 43 1 1.33.7 83 7 1 I 64 t 20 
15 40 7 9.6 43 44 2 7 4.9 33 72 2 s:1 50 

16 4 2 7 3.5 29 45 6 82.2 49 73 6G 24 
17 49 7 7.7 4 0.5 46 7 70.2 27 74 7 !l5 1 1 
1 S 2 7 7 4.0 31.5 47 8 7 5.0 34 .5 75 s 93 63 
19 28 96.7 65 48 10 91.5 60 'j 6 9 S5 51 
20 3L Si .0 54 ,19 11 1 26.0 80 77 10 j 4 31.5 

21 32 1.12.0 7 6.5 50 12 88.0 56 i S 1 1 -1!1 6 
22 33 7:l.O 34 .5 fi l 13 161.8 85 79 1 2 6~ 16 .5 
23 34 7 5.5 3 8 :;2 14 64 .0 20 80 1 3 91 ii9 
24 36 64 .3 22 53 1 5 120 .0 78 S L 1 4 S6 53 
25 3 8 64.0 20 54 16 133.3 82 S2 15 9S 67 

2 6 41 7 5 .3 37 55 2 l 00.1 70 S3 16 1 l 2 76.5 
27 43 n.o G2 56 3 66.3 25 8·1 17 62 16.5 
28 44 13 4 .0 S4 57 4 97. 2 66 85 1 S 78 ,j 2 

29 45 121.5 79 

*.\ l f'a:-;u 1·ed in n1g. T hi s i:; an a ,· e rage fo r a l l g·i rJ :-; :-;an1pled in t h e :-:ch oo l. ·111 :-;om e ea ses t h e fig u re re presen ts lu nch a n d 110 · 
lu nch group:-; con1b ined: in oth e r ca:-rns. e ithe r lu nc h 01· no-lun c h stude n t:-: al one, dependin g o n t h e ,;ch ool lu nch sta t u s. S chools 
1.-5,l wel'e in [owa: 55-70, in 1(a n :-:a~: a nd 71-S5, in Ohio. 

t .\~sign m e nt o t: ranl, s for t ie d rnea n s wa s handl ed as de~cri bed I)~· \\'all is and l{ru:-:kal (8). 
!:\.l ea n ascor lJiC aclcl Ya l u ~:-: from Ohio w e r e <..:omputecl to the neare.-; t whol e n u n1ber . 
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T .\ B L Jc; 6 . .-\;\; .-\ 1, Y S I S 0 1•' .\ :-iCO l{ l l ll" .\C LD l ;\;T.\K BS UF 
9-. 10- . \:-ID 11- Y.K\H-O L D SC H OO L C ~lIT. DRBN 

SELECT E D F l-lO ~I SCH OO l,S C H OS I~;\; F R O ~l 
SPEC I F l J•;I) ST H.\T .\ , SllTR LT LO;\; 

SU l{\'P.Y S, l ll4 S-:; t. 

Sex [owa T(a n sas Ohio 

Go.r s 
.\ I t-a n inta k e ( mg. ) Sa. 4 6S A 84 .o• 
".\ Lean r a n k, "f-: 4 6.3 28.9 4 6. 11" 

T est cr i teri on1 II = G.4 ~ t 

( ;i rl s 

:\l ean intake ( m g·.) ~7 . I i S.3 77 .0* 
~l ean r a nk, [: 45.0 3!!., 3U.l·j· 

T e,;t cri t e rj on , H = i. 9U 

*"I"h e :--: e nH•an i n ta kes a r e th e sim pl e a ri t h metic· a\'l"' r a ge i n­
ta kes of ascorbi c ac id w ithin E-ach o f th e t h1·ee slates regard­
l ess o f st ratum or s<:h oo l. .For I owa t he co rrespond ing 
w e ig h te d n, ean inta kes f o r bo .,·s and g irl s a re 82 . ➔ a nd 84.6 
(see t a bl e 3). 

! T hese n1ea n ra nks w e re obta in e d. by ra nkin g th e school 
means fo r ea ch ~e x ~e pa ra te ly o v e r th e three s ta te s a nd t he n 
aver ag in g th e school r a nks withi n each :--:tate (see tahles 6a 
a nd 6b). 

t T he n1e t ho d of a na l ~·:s i s o f n :tri a nce f or r a nks ( 8 ) ~·ielcl s a 
sta ti s t i c d es ign ated as H whi ch co r r es po nds t o th e Sn edecor 
F ra t io of t he u sua l a na1rs is of va r ia n ce. H , f or t he ahove 
cases, h a s a sa mpl in g db-; tribu t ion that c-a n be a pp rox imated 
h _,. th e X" dis t r ibuti on. T h e proha l, i l it;· ( X ', > 5.99) = 0.05. 
H en <.:e t h e v alue H = 6.43 i s judged s i g n i fi can t _-

For the gir ls, with the three ages combined, 
th er e were no stat e differences for the five items 
(food energy value, protein, calcium, vitamin A 
va lue and ascorbic acid) examined which could 
not be a t tributed to sampling variation. F or boys, 
also with three ages combined, differences were 
significant in t he means for food-ener gy value, 
protein and ascorbic acid but not for calcium and 
vitamin A value. In each of these fir st three 
items, the values fo r Kansas boys were lowest 
and fo r Ohio boys generally highest. These dif ­
ferences were, in t he main , apparent from a gross 
view of the means. 

Statistical analysis of variation within the states 
revealed differences which might be of cons ider­
able significance in designing futu re samples. In 
Iowa t he major sources of variation were among 
children within schools. In Kansas there were 
lar ge di ffer ences among schools within st rata , but 
differ ences between st rata were negligible. In 
Ohio, large differences also were evident among 
schools within strata as well as differences be­
between st r ata . Such differ ences should be con­
sidered in designing future nutrit ional studies of 
children wit hin these and possibly ot her states. 
Examples of these within-state analyses are pre­
sented in table 7. 

The marked differences among strata in t he 
Ohio data wer e subj ected t o furth er statistical 
analysis for t he fo llowing it ems by the Statistics 
Laborator y of The Oh io State Univer sity: mean 
food-energy value, and the mean d:1 ily intake of 
protein, calcium, ascor bic acid and vitamin A . A 
fo ur-way ana lys is of variance was made for each 
of th ese nu trients. The classifica t ions used wer e 
age, sex, geographical strat um and school-lunch 
participation . City chi ldren exceeded village chil­
dren in mean daily food-ener gy value of t he diets, 
and in t erms of ad j ust ed means the latter exceeded 

the county children . Village chi ldren of Ohio 
had more dietary protein and calcium than cit y 
children , who in t urn had more than count y chil­
dren. On t he -other hand, the village childr en 
were shown t o have smaller amounts of vitamin 
A t han had the city or co unty childr en. In these 
comparisons the county children, t hose living in 
small towns of less than 3,000 population and in 
t he open count r y, generally had diet s of lower 
nutr ient content than had the village and city 
ch ildren in larger villages and cit ies, alt hough 
for ascorbic acid th e lower value was not adj udged 
significant. 

1' 1, H C li: ;\;T .\ GE 1)1:-iT H I I \C T l ( l;\; O J<' C HI LDRE;\; .\ CCO H D I ;\; (; 
T O :-IPT R I l•'.'.'-l'f ( ' 0 ;\;TJ.; :-IT O l~ 1l lET S 

Because the distribut ion of some nut r ient s in 
the diets might be skewed, t he 25th, 50t h and 75th 
percenti les were calculated by sex for each st at e 
sample~ (table 8) . 

In regard to food-energy value and to most nu­
trients, the 25th percentiles were lower fo r the 
Kansas than for t he Ohio and Iowa children. 
Mean daily calcium intakes of 800 mg. or less 
were reported for 25 percent of all gir ls and of 
Kansas boys . Notwithstanding the high means 

:.: Th e f ol l owin g- cli !--cU:--:s io n is ha!--L"d on t h e oh :--: t:> 1·y e cl :-:n m pk 
per cen tages in each :-- l a te . i. e .. tl1 t• po int" estim ~tt t:>:.; of 11n• 
kn own popul at ion p e1·cen tagc:--: . Th e sa mplin g err or s of th e:sc 
estimates h a \·e n ot heen invp:--:t ig-a t ecl in deta i l. F or ex a n1plc-, 
th e s t a ndard e1To r o r :1 qua r t ii (;> fi g u1·0, p = tl. ~5 0 1· p = 0.7 :,. 
f o r e i tl1e 1· :--ex in Iowa is r oughl~· a hou t 0.03 or 3 JW tTt' ll l. 
~\ l ore exac tl y , w haL is d e!-- irecl i s a n in l e 1T '1 l de li n t•d li y l\\·n 
sam pl t• \·a lu t>R or o r d e r s t a ti :-: li c....;, xr a nd x .. . su c l1 th at !lfi 
pe r ee n t c o n fi de nce ma~· lJ(' attached to th is jnte rYa l i n lo cat­
ing t h e p opulat i on qua ni k 1-1). 

T .\H L B 7. T'L P I C.-\ 1" .\ C\'. \LY SE S OF V A RIA C\' CE FR0 1I 
O HI O , K ..\C\'S..\S .~:--1 1) 10 \\-. \ , SEL E CTED T O I L L U S­

TRA T E THE TYPES O F V.\RL.\.TIO ~ 0 1:l­
SERY.ls l J \\Tl'HI;\; ST .\TES. -:--; TRT-

T LO ;\; SL1 H V J,; Y S, 194S-5 1. 

:-iurn o f 
s qu;::l r es 

) fean 
~quare 

lo wa- .\na h ·s i.s of n •u·i a nc.·c o f protei n in tak es o f 9·, J 0- a nd 
11-i ·ear-old 1,oys 

Strata 1 , 5Si 227 
!Jet ween school s 

,\·i thin st rata 
lioY~ in sch ools 
ifl s trata 

Tota l 

100 

162 

13,0 i -l 

2s,no;; 

42 .666 

23 S 

280 

Kansa:-:;- .\na1 \·~ is of Y :1 1·i:1 n c- t• o [ f ood Pnergy in takes or 9·, 
1 0- n rid J 1 ·~·t•a r ·O ld \J o~·:-; 

St rata l, ll i,300 372, 400 
B et w een ~c-hooJ....; 

,\· ith in st r ata 
l~o\·-..; in sch ool:--: 

·in s trata 

Total 

2 1,!l6 i ,-l0 0 

74,066,500 

97,1 51. 200 

l ,8 30 ,600 

3,,6.1 00 

Ohio- .\na J\·~i~ of Yarialll'C of pr ote in in takcH of fl., 10- and 
11-~·e~u·•old lH>y:--: 

Strata 

I :et ween schoo ls 
, \·i thin :-:trala 12 

1;o ~·s in ~<:" hoob 
in st ,·ata 3 411 

Tot a l 354 

120 , -155 

141. 43:i 

4 . 2 l 7 

1,050 

3 54 
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TABLE 8. QUARTILES OF THE FREQUENCY DISTRIBUTIONS OF MEA1 DALLY NUTRIENT INT.\ [CES OF 9-, 10- AND 
11-YEAR-OLD CHILDREN. 

Boys Girls 
Nutrient Percentile• Percentile* 

Q, Q2 

Food e n ergy Iowa 2,23 2,506 
value K a nsas 1,764 2,200 
(Cal.) Ohio 2,044 2,421 

Protein Towa 67 78 
(gm . ) Kansas 58 76 

Ohio 6B 82 

Calc ium Iowa 927 1,147 
(mg.) K a n sas 696 1,027 

Ohio 941 1,209 

Iron Towa 9.9 11.3 
(mg.) K ansas 9.7 11.2 

Ohio 10. 9 13.2 

Vitamin A Iowa 3,848 5,750 
(I.U.) Kan sas 3,460 5,187 

Ohi o 3,525 5,553 

Thiamine Towa 1.03 1.17 
(mg. ) K a n sas l.02 1.28 

Ohio 1.19 1.4 7 

Riboflavin Iowa 1. 75 2.05 
( mg.) Kansas 1.43 1.90 

Ohi o 1.81 2.24 

Niac in Towa 11.0 13.0 
(mg. ) Kan~as 8.9 12.1 

Oh io ll.1 13.6 

Asco r bic acid Towa 5~ 82 
(mg.) K a n ~as 38 58 

Ohi o 43 75 

* 'Th e n1 ed ia n is Q,; 25 percent had intakes less than Q,, t h e 

noted among the vitamin A values, 25 percent of 
the children in each state-sex group had relatively 
low values- 2,950 to 3,850 I.U. Similarly, 25 per­
cent of both boys and girls in each state had as­
corbic acid intakes below 60 mg. The percentiles, 
as well as the means, revealed generally satis­
factory levels of protein intake; only for the 
Kansas girls was the 25th percentile appreciably 
below 60 grams. 

In table 9 the observed mean intakes of the 

Q3 Q, Q, Qo __ 

2,'/95 2,005 2,327 2,565 
2,666 1,778 2,168 2,557 
2,760 1,81 2,092 2,390 

86 61 69 79 
91 53 72 89 
95 6 1 73 S2 

1,314 7n 1,010 1,18 4 
1,322 711 961 1. 27 5 
1,426 803 1,005 1,279 

13 .1 9.1 10.8 12.2 
15 .2 9.7 12.l. 14.1 
15.1 9.6 11.5 13.6 

11,250 3,707 4,973 8,3 1 2 
8,687 3,537 5,715 9,600 
9,661 2,967 4,412 7,802 

1.34 0.96 1.12 1. 33 
1.66 1.02 1.21 1.46 
1.79 1.02 1.25 1.58 

2.35 1.5 2 1.81 2.14 
2.50 1.41 1.82 2.38 
2.83 1.57 1.97 2.43 

15.0 10.0 12.0 14.0 
16.1 9.1 11.9 15.7 
16.9 9.4 11.6 14.6 

l.07 !i SI I.l3 
80 32 67 99 

113 45 68 100 

first quarti le, and 25 percent grealer than Q,. 

children have been compared with figures approxi­
mating 67 percent of the allowances. On the 
whole. more of the Kansas than of the Iowa or 
Ohio boys had nutrients below this level of in­
take; also, except in iron, vitamin A value and 
thiamine, more of the Kansas girls than of the 
Iowa or Ohio girls had diets in this category. 
Iowa generally had the fewest children below this 
level of nutrient intake. The comparison in­
dicates that the greatest nutrient inadequacies, 

T ABLE 9. PERCENTAGES OF CHILDREN WITH MEAN DAILY NUTRJENT CO>ITENT OF DIET BELOW 67 PERCENT 
OF THE ALLO"\V ANCES. * 

BO)"S Girls 

Nutrient 67 percent of Jowa Kansas Ohio 67 percent of Iowa Kansa::::. Ohio 
allowan ces• allowances 

(approximate) percent percent percent (approximate) percent percent percent 

Food energy 
valu e 1,600 Cal. 2.5 14.3 5.6 1,500 Cal. •J.4 12.5 11.4 

P rotei n 45 gm. 3.1 7.0 2.6 45 gm. 2.2 7.8 4.7 

Calcium 800 mg. 12.9 31.3 16.4 00 mg. 29.3 33.3 24.8 

Iron 8 mg. 6.7 10.3 5.6 8 mg. 9.9 7.2 10.5 

Vitamin A 
value 3,000 J.U. 10.4 17 .3 17 .6 3,000 J.U. 13.8 13.3 25 .9 

Thiamine 0.8 mg. 5.5 7.7 5.0 0.8 mg. 6.6 4.6 7.0 

Ribo!lav in l. l mg. 3 .7 l0.3 ;;.o 1.1 n1g. 5.5 I 0.7 7.0 

Niacin 8 mg. 5.5 J 7. 7 G.~ 8 n1g. 6.1 13.6 9.3 

Ascorbic 
acid 50 mg. 16.6 41.0 33.4 50 mg. 17. 7 34.5 30.6 

Number of 
children 163 300 341 lS 1 345 343 

•Estimated from the Recommended Dietary Allowances, Revised 1953 (6). 
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as meas ured by a fai lure to consume 67 percent 
of the allowances, were in ascorbic acid, calcium 
and vitamin A value (table 9). As many as one­
third of the Kansas boys and girls had diets with 
less than 67 percent of the allowances for calcium, 
and approximat ely one-fourth of Ohio and Iowa 
girls had calcium intakes similarly low. About 
one-third of the Ohio and Kansas boys and girls 
had less than 67 percent of the allowances of as­
cor bic acid in their mean daily diets . Ten percent 
or less of the children in the three states had 
diets below this intake level in protein, iron, 
t hiamine and r iboflavin. Although the mean daily 
intakes of all nutrien ts but calcium appeared to 
be libera l, it is important to note that for each 
gr oup but the Iowa boys, 30 to 40 percent of the 
children had diets with less than 67 percent of 
the allowances of one or more of the nutrients, 
usually calcium and/ or ascorbic acid. Except for 
the Kansas children and the Ohio girls, less than 
10 percent of the children had diets with food­
energy value below the allowances for their re­
spective ages ; in Kansas these percentages were 
only 14 for the boys and 12 for the girls. 

NUTRITIVE VALUE OF DIETS IN RELATION 
TO LUNCH PARTICIPATION 

In view of the great expansion of school lunch 
programs in Iowa, Kansas and Ohio since the 
passage of the National School Lunch Act in 1946, 
one objective of this study was to examine the in­
flu ence of the school lunch on the diets of the chil­
dren. Several studies have been made of the lunch 
itself, but few have tried to determine differ­
ences in t he total day's diets resulting from the 
lunch. Unless the total dietary of the child is 
improved, the lunch cannot be expected to improve 
the nutr it ional status of the child. 

In each state means and frequency distributions 

were made of the average 3-day nutrient intakes 
of the children by age-sex groupings. Analysis of 
variance (table 7) showed few nutrient differ­
ences among tmy of the strata, including t he 
lunch and non-lunch , in the states except in Ohio. 
Further statistical analyses made of the Ohio dat a 
by the Statistics Laboratory of The Ohio Stat e 
University revealed no significant differences be­
tween the mean daily nutrient intakes of t he lunch 
and non-lunch children in that state. 

Evidence of the advantages gained by the school 
lunch might be most easily recognized a mong 
children whose diets are not well supplied with 
nutrients. If the lunch program can be shown to 
reduce the number of children obta ining low nu­
trient intakes, a considerable advantage will have 
been gained by it. Accordingly, an analysis was 
made of the percentages of the lunch and non­
lunch participants whose diets contained less than 
67 percent of the allowances of t he various nu­
trients (table 10) . For the boys in each st at e, 
with only two exceptions (calcium for t he Iowa 
and vitamin A value for the Ohio boys) fewer, 
percentagewise, of the lunch than of the non-lunch 
groups had diets in this low classification. Through 
the lunch, the proportion of boys with low nutrient 
intakes appears to have been reduced. Moreover , 
the boys gained advantages of the lunch in t he 
nutrients most often deficient according to dietary 
studies; i.e., in ascorbic acid, calcium and vitamin 
A value. The differences between the lunch and 
non-lunch groups were more evident among t he 
Kansas and the Ohio boys than among the Iowa 
boys. 

Differences between the lunch and non-lunch 
participants with diets with one or more nutrients 
below 67 percent of the allowances were less 
marked among the girls than among the boys, but 
in a majority of items, in each of the three states, 
there were fewer of the "lunch" girls than the 

TABLE 10. PERCENTAGES OF LUNCH AND NON-LUNC H PARTICIPATING CHILDREN WITH MEAN DA!LY NUTRI­
ENT CON TENT OF DIET S GELOW 67 P ERCENT OF THE A LLOWANCES.* 

Boys Girls 

Nutrient Iowa Kansas Ohio Iowa Ka nsas Ohio 

A Bt A B A B A B A B A B 

Food energy value 1.5 3.1 8.2 17 .2 0.9 7.7 5.1 3.9 11 .2 13.0 6.8 13.7 

Protein 1.5 4.1 2. 1 9.4 0.0 3.8 1.3 2.9 2.8 10.1 3.4 5.3 

Calcium 13.6 l 2.4 18.6 37 .4 14.0 17.5 34 .6 25 .2 32.7 33.6 23.9 26 .2 

Iron 3.0 9.3 4.1 13.3 3.7 6.4 7.7 11.7 1.9 9.7 8.5 11.5 

Vitamin A valu e 4.5 14.4 6.2 22.7 17.8 17.5 9.0 17 .5 2.8 18.1 26.5 25 .7 

Thiamine 3.0 7.2 4.1 9.4 1.9 6.4 6.4 6.8 2.8 5.5 6.8 7.1 

Riboflavin 3.0 4.1 1. 0 14 .s 0.9 6.8 5.1 5.8 11.2 10.5 5.1 s.o 
Niacin 4 .5 6.2 11.3 20 . 7 1.9 7.7 6.4 5.8 9.3 15.5 7.7 10.2 

Ascorbic acid 12.1 19.6 26.8 47 .8 29.0 31.2 7.7 26.2 27.1 37.8 2S.2 31.~ - - -
Number of 

I children 66 97 97 203 107 234 78 103 107 238 7 11 226 

• Allowances, refer table 9. 

t A. Children partic ipating in school lun ch p r ogram. 

B, Ch ildren not parti cipating in the school lunch program. 
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"non-lunch" girls with diets in this low classifi­
cation. The percentages of girls with low ascoroic 
acid and iron intakes were considerably reduced 
among the lunch participants. The ratings in 
vitamin A value of the diets of the Kansas and 
Iowa girls were better in the lunch than the non­
lunch group. The frequency of low calcium intakes 
among the girls was unaffected by the lunch; the 
proportion with low intakes varied between one­
fourth and one-third, regardless of lunch practices. 
This is surprising in view of the emphasis given 
to the use of milk in the school lunch. Apparently 
serving milk routinely at school did not ensure 
acceptance or habitual use of milk in amounts suf­
ficient to provide adequate calcium in the diet. 

This analysis indicates that the school lunch, 
or conditions associated with it, did reduce the 
number of children whose diets were at a low 
nutritive level. Further study is needed to learn 
whether there is a real difference between boys 
and girls in their acceptance in the school lunch 
of important foods , notably milk, and to discover 
why the school lunch program is not equally a s 
effective in improving nutrient consumption of 
girls as of boys. Efforts need to be directed par­
ticularly toward the use of the school lunch and 
its accompanying educational programs in bring­
ing about further improvements in the quality of 
the diets of the 9-, 10- and 11-year-olcl children 
of these states in ascorbic acid, calcium and 
vitamin A value. 

FOOD GROUPS IN THE DIETS OF SCHOOL 
CHILDREN OF row A, KANSAS AND OHIO 

The 3-day records were studied to determine 
the average number of servings of certain foods. 
The classifications used were as follows : 

I. Leafy, green and yellow vegetables 
II. Vitamin C-rich fruits and vegetables 

III. Other fruits and vegetables 
IV. Milk and related products 
V. Meat, poultry, fish, eggs and legumes 

VI. Cereal foods as breads and breakfast 
foods. 

The unit in which food is commonly eaten was 
considered as a serving when applicable; e.g., an 
apple, an orange, a slice of bread. One-half cup 
was the measure of a serving of such foods as 
cereals and cooked vegetables and fruit s . One­
fourth cup was used as a serving for raw vege­
tables. One cup comprised the size of serving 
used for milk. Equivalents of 1 cup of milk in­
cluded 30 grams of cheddar cheese, 1 cup of cot­
tage cheese and 1 cup or 2 dips of ice cream . 
Counted as 1 serving of protein-rich food in Group 
V were 2 to 3 ounces of meat, 2 eggs, 1 cup of 
cooked dried legumes or 4 tablespoons of peanut 
butter. 

THE D lET. ,H Y l '.\TTE R ::sl .\S J1EU.\ HI JS CE R T .11.'-i FOOD 
GRO L"J 'S 

Table 11 shows the average number of servings 
of the six groups st udied for the children of each 
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T .l\3L E 11. . \VER. \GE DA I LY ::sl"U :\I HE \cl OJ<' SERVl ::sl"GS OF 
FOODS F R 0:\1 CERT.\ [,-; FOOD GROUP , * IS 

T H E 3-DAY D I E T S. 

C'lo.of • T [( JI[ I V V V I 
ch ildren (Average nu n1ber of se rvi ngs da il y) 

llo.v,; 
lowa 162 0.5 0 .8 2.6 
I<an !'-:as 300 0. 7 0.7 2.0 
Oh io 355 0.8 1.0 3. 8 

Girls 
rowa 179 o.:i o. s 2.5 
I(a nsas 345 0. 8 0. 8 2.1 
Ohio 3 55 o. 7 1.0 3.7 

* F ood g ro u p d e i-:, ig n a ti ons: 
T. L eafy , g ree n a nd ye ll ow v egetah les 

1T. V i tam in C- ri c-h fru its and vegetab les 
TII. Oth e r fr u i ts a n d vegeta bl es 
.I.V . :\1lilk a nd r e lated products 
·v. lWea t , poultry, fis h , eggs and leg u m es 

Vl. CPrea l foods. 

2.9 1. 6 4 .4 

2.7 2.1 4.9 
3.1 2.0 5.3 

2.5 J.::i 3.8 
2.6 2.0 4.2 
2.9 1. 8 4. 4 

state. Data were obtained for each of the age-sex 
groups, but in this age range of 9 to 11 inclusive, 
no differences were observed. Therefore, the in­
formation for the boys and girls was pooled ir­
respective of age. 

These children averaged slightly more than % 
serving daily of the green, leafy and yellow vege­
tables, 1 serving or slightly less, of vitamin C-rich 
fruits and vegetables, and from 2 to 4 servings 
of other fruits and vegetables. The Ohio children 
ranked highest in use of fru its and vegetables. 
Their total average was over 5 servings of these 
foods a day. Iowa children had diets conspicuously 
low in the green, leafy and yellow vegetables. 

Boys of the three states averaged 2.7 to 3.1 cups 
of milk daily; girls, from 2.5 to 2.9. In each state. 
girls had less milk than boys. Among the chil­
dren of the three states, both the Ohio boys and 
girls ranked highest in milk consumption. The 
average number of servings of the protein-rich 
foods varied from 1.5 to 2.1 daily and was highest 
for the Kansas and lowest for the Iowa boys and 
girls. 

The cereal consumption, which included breads. 
muffins, etc., as well as breakfast cereal, ranged 
from 3.8 to 5.3 servings daily. The mean intakes 
of this food increased at successive ages from 9 
through 11 and was higher at each age for boys 
than for girls. In fact, throughout the food 
groups studied, boys tended to have more than 
girls of most food groups, except the green, leafy 
and yellow vegetables and the vitamin C-rich 
fruits and vegetables. 

Nutrient consumption may often be implied 
from th e use of food groups. Accordingly, in this 
study Ohio children tended to have the largest 
number of servings of most of the food groups; 
they also t ended to have the highest mean daily 
intakes of c:i lcium, iron, thiamine, riboflavin and 
niacin and ranked lowest among the children of 
the three states only in the food energy value of 
the girls' diets. 

The Kansas girls, who had the lar gest number 
of servings of meat, poultry, fi sh , eggs and 
legumes, ranked fir st among the girls in protein 



intake. Th e diets of Iowa children wer e lowest 
in protein, iron and t hiamine, as might be ex­
r::ected since their diet s also were lowest in cer eals 
and in meat and r elated food s. 

Trends in calcium intake closely followed trends 
in number of servings of milk. Trends in vitamin 
A and ascorbic acid consumption cor responded less 
consist ently with the use of fruits and vegetables 
usually associated with these nutrients . Actu ally 
th e diet s of the Iowa chi ldren ranked highest in 
most age-sex groups in these nutrients though 
their intakes of the green, leafy and yellow vege­
tables were lowest. Intakes of vitamin A and 
ascorbic acid were variable. This discrepancy be­
tween rating with respect to vitamin C and vitamin 
A value of t he diet and the apparent intake of 
corresponding food groups suggests caution in the 
use of food groups in the classification of diet s . 

Wit h t he exception of the vitamin A value and 
ascorbic acid content of the diet, the r elative nu­
tritive value of th e diets of school children may be 
apparent from the r epresentation of various food 
groups in the diets. 

FOO i ) GR OUP S Di T H E D I E T OF THE C H I LDH l~ :--1 \\" IT ! I 
.-\~ D W IT H OU T T I i ie SC H OO L L U :--I C H 

Table 12 shows the use of the food groups in the 
daily diets of children participating and not par­
t icipating in school lunch programs. There were 
t hree ma jor differences between the diets of t he 
lunch and the non-lunch children. F irst, for all 
but Kansas girls, th e children with the school 
lunch averaged more of t he vitamin C-rich foods 
in terms of servings per day. Second, for boys 
and girls of Iowa and Kansas, those with the 
school lunch averaged more ser vings per day of 
the leafy, green and yellow vegetables than did 
those without t he school lunch. Third, in each 
age-sex group the non-lunch had more than the 
lunch children of t he food s in the cereal group. 
The milk intake of t he non-lunch gir ls tended to 
be higher than that of the girls who participated 
in t he school lunch . Evident ly the milk given at 

school resulted in an increase of the total in take 
of milk only by boys in Kansas and Ohio. 

F rom the fo_od usage by the childr en with and 
without lunch , little difference might be expected 
in the n utritive value of the diets except in vitamin 
C and possibly in vitamin A. As has been pointed 
out, no significant differences were noted a mong 
th e mean nutrient intakes, although usually fewer 
of the lunch than of the non-lunch childr en had 
mean daily intakes of ascorbic acid and vitamin 
A less th an 67 nercent of the allowances. The 
mean daily intakes of the lunch and non-lunch 
ch ildr en in calcium and in ascorbic acid are shown 
in table 13. As indicated by the milk consumption , 
gir ls without the school lunch tended to have 
higher daily calcium int akes than those who had 
the school lunch. In 11 of 18 comparisons, children 
with the school lunch had higher mean daily in­
takes of ascorbic acid than children without t he 
school lunch . Again there is evidence that a 
strong educational program is needed if the school 
lunch is to improve the food habit s of t he children. 
F urther study is needed of the int errelationship 
between the school meals and the total day's diet . 

F OO D GR Ol ' P J1 S .\ GE . \ :--1 1) .\ DEQC .\ C Y O F' D IETS 

The diets were classified into three groups : 
(1) those in which the mean daily intakes of all 
nutrient s wer e 100 percent or more of the r ecom­
mended allowances ; (2) those with some nut rients 
less than 100 percent but none less than 67 per­
cent of the allowances ; and (3) those with at least 
one nu t rient less than 67 percent of t he allow­
ances. Means were computed for the average daily 
number of servings from the six food groups (see 
table 14) . 

The percentage of boys wi th diets conforming 
fu lly to the allowances were 10, 21 and 25 for 
the Kansas, Iowa and Ohio boys, respectively . A 
lower percentage of t he gir ls had diets in t he 
highest classification . These percentages were 
8, 9 and 13 for the Kansas, Ohio and Iowa girls 
in the order listed . In t hree of the six st a t e-sex 

T .\8LF, 12 . . -'\YER .\ GE TM TLY NU:'IIBER OF SER V l ~GS OF F OOD S FRO:\ [ CERTA l :--1 F OOD G R OUPS* T:--1 3-T>/\ Y P TB T R 

C L .\SS LFIED . \ CCORD l .'iC T O SC l-l OOL L UNCH P. \11Tll'TP. \T I O .'1". 

>' ch ool lunch .'\"umber of l H Hl I V V Y I 
par t ic i pa li o n children ( .\ \·e ra g e numi )P r o r ~t• r v i ng:-; da i l , ·) 

Hoys 

To w a \\'ilh lun ch 6 :i 0.7 0.9 2.G 2.7 1.7 4 .3 
\\"ilhout lu nvh 97 0. -1 0.7 2. (i 3.0 1.fi -1. 4 

·K a n~a s \ \ "i t h lun c h 97 0.9 0. 8 2. ·1 2. 9 2. I 4 .3 
\\' i lh ou l lun ch 203 0. 5 0.6 1. n 2.6 2. ·1 5. 1 

O h i o \\"ilh lun ch 10 7 0.7 1. 1 3. 7 3.3 2.0 5.0 
\\"ith ou t lun (' h 23 4 !UI 1.0 4 .0 3. 1 2. 1 5.5 

C:irl ~ 

Towa ·11· ith l unch 77 0 .7 0.9 2.5 2. 4 1 .6 3 .6 
\\"ith ou t }U ll {' h 10 2 0. 4 0. 7 2.5 2.7 1.4 4 .0 

l<an saR iYith l unch 107 1. 0 0.8 2.3 2.5 2.1 3 .9 
IYi t h ou t lun l'h 238 0.7 o.s 2.0 2.6 1 .9 4 .4 

Oh i o \Tith l un c h 117 0. 7 l.1 3.7 2.8 ]. 8 4.1 
\\"ith ou t lu nch 226 0.8 L O 3.7 2.9 1. 8 ~-6 

* Po r f ood g r oup des i g·na t ions see tab le 11. 
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TABLE 13. MEA:--1 DAILY CALCIUM AND ASCORDIC ACID INTAKES OF CHILDREN WITH AND WITHOUT THE 
SCHOOL LUNCH. 

Boys Girls . 
Age in 

Calcium Ascorbic acid Cal cium Ascorbic acid yea rs 

Iowa Kansas Ohio Iowa Kansas Ohio Iowa Kansas Ohio I owa Kansas Ohio 
--

( mg.) ( mg.) (mg.) ( mg.) (mg.) (mg.) (mg.) (mg.) (mg.) ( mg.) ( mg. ) ( mg.) 

9 L * 1,097 1,146 1,252 85 93 102 880 1,056 1,007 92 80 80 
NL 1,1 80 999 1,144 88 64 78 879 1,020 1,099 84 70 86 

10 L 1,128 1,153 1, 202 84 89 81 937 93 8 1,034 99 81 73 
NL 1,073 1,027 1,249 7 8 66 88 1,029 972 1,064 84 74 76 

11 L 1,134 1,128 1,245 1 O:i hi 7~ 1,053 957 1,027 92 84 68 
NL 1,135 1,103 1,108 76 60 85 1,060 1,054 1,120 78 85 76 

Numbe r L I 66 97 107 66 97 107 78 107 117 78 107 117 
NL 97 203 23 4 97 203 234 104 238 226 104 23 8 226 -- ---

• L-Parti c ipating in th e sch ool lunc h p r ogram; 
NL- Not parti cipating in th e school lunch program. 

TABLE 14. AVERAGE DAILY N U MBER OF SERVINGS OF 
F OOD FROM CERTAIN FOOD GROUPS IN 3-DAY 

DIETS CLASSIFIED ACCORD! 'G TO THREE 
LEVELS OF NUTRIENT I NT AKE. 

IJoys 

Towa 

K a n sas 

Ohio 

G irls 
Iowa 

l{ansas 

O hi o 

L evel of Children 
nutri e nt N u m- Per­
inta ke* ber cen t 

3 

1 
2 
3 

1 
2 

35 
91 
36 

31 
84 

185 

n I 
l 24 
140 

23 
101 

54 

27 
121 
197 

21 
56 
23 

10 
28 
62 

25 
35 
40 

13 
57 
30 

8 
35 
57 

I ll l I I TV V V l 

Average numbe r of 
servings daily 

0.7 1.0 2.G 3.6 2. 1 4.4 
0.5 0.8 2.7 2.9 J.6 4.9 
0.3 0. 4 2.2 2.2 J.2 4.4 

1.1 1. 5 2.9 4.2 2. 8 3.2 
0.9 0. 8 2.2 3 .2 2.4 4.9 
0.5 0. 4 J.3 2.3 1.8 4.8 

1.2 1. 7 4.8 3.9 2.2 5.6 
0.9 1. 1. 3.9 3.4 1.9 5.0 
0.6 O.:i 3. 4 2.4 2.1 5.6 

0.6 1.0 3.1 3.2 1.6 4.2 
0.6 0.8 2.6 2.7 1.6 3.7 
0. 4 0.6 2. 1 1.9 1.3 3. 7 

1.6 1.3 2.9 4.5 2.5 5.1 
J.0 1.1 ~.3 3.1 2.2 4.1 
0.5 0.5 1.9 2.0 1. 8 4.2 

1 33 9 1.6 1.3 4.2 4.2 2.0 5 .0 
2 146 41 0.9 1. 2 3.7 3.3 1.8 4.2 

_____ ___:3___:_ 176 __ 5_0 ___ 0.5 0.8 3.6 2.3 1.8 4.4 

*Designation of le vel o:( nutri en t intake: 
1. AJI nu tri e n t s 100 percen t or more of N.R.C. Recom­

m end e d A llowances. 
2. Som e less; than 1 00 11 Pr cenl but n on P Jes; s; tha n 67 per ­

cent. 
3. At least on e nutrie nt less; t h an 67 percent In average 

daily nutri ent intake . 

groups, (Kansas boys, Kansas and Ohio girl s ) 
half or more of the children had diels in the lowest 
classification. 

The average dail y consumption of milk (Group 
IV) and of the vitamin C-rich fruits and vege­
tables (Group II) varied directly with dietar y 
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classification from Class 1 to 3. With only one ex­
ception, the same observation applied to the intake 
of green and yellow vegetables (Group I) and to 
the other vegetables and fru its (Group III) (see 
table 14). 

In protein-rich foods (Group V) the diets of 
Class 1 always exceeded those of Class 3, but the 
middle class was not always intermediate. Boys 
with diets in Class 1 averaged 2.1 to 2.8 servings 
of protein-rich foods daily. This would be the 
equivalent of 1 serving of meat and about 3 
servings of such foods as eggs and legumes. Girls 
in Class 1 averaged 1.6 to 2.5 servings of the pro­
tein-rich foods daily. 

No consistent relationship was observed be­
tween the use of the foods of Group VI and the 
adequacy of the diets. Class 1 diets usually con­
tained as much or more of the cereal foods than 
did the diets of Class 3. 

Further study was made of the milk and of the 
fruit and vegetable intakes of the children at suc­
cessive years (see figs. 1 and 2 on the following 
pages ). With few exceptions the children whose 
diets met the allowances averaged 3½ to 4 cups 
of milk daily. Those with diets in Class 3 had 
about 2 cups daily. The children with diets in 
Class 2 were usually intermediate in their milk 
consumption. 

With only one exception, 10-year-old Iowa boys, 
t he ch ildren with Class 1 diet s averaged at least 
1 serving of the vitamin C-rich fruits and vege­
tables; the children in Class 3 generally averageci 
less than ½ serving of foods from this group. 

The total vegetable and frui t consumption of 
the children in Class 1 was usually more than 5 
servings daily ; in contrast, the children with 
diets in Class 3 usually had about 3 servings of 
these foods. 
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