Boston University

OpenBU http://open.bu.edu
Boston University Theses & Dissertations Dissertations and Theses (pre-1964)
1954

A study of the nutritional value of the
school box lunch program in the Everett
School system.

https://hdl.handle.net/2144/9262
"Downloaded from OpenBU. Boston University's institutional repository."



cd.
Crossmeny DM -
Seculee Pape’
)45
_.«'\{{;“\fié'

BOSTON UNIVERSITY

SCHOOL OF EDUCATION

Service Paper

A STUDY OF THE NUTRITIONAL VALUE

OF THE SCHOOL BOX LUNCH PROGRAM IN THE EVERETT SCHOOL SYSTEM

Submitted by

Dorothy May Crossman

(B.S. in Ed., Boston University, 1948)

In Partial Fulfillment of Requirements for

the Degree of Master of Education

1954

Boaton Universiy
Scniool of Eduaaud
Libwery




First Reader:

Dr. Leslie W. Irwin
Professor of Education

Second Reader:

Dr. Clem W. Thompson
Assistant Professor of Education




TABLE OF CONTENTS

CHAPTER
I. INTRODUCTION.......oao.tol'lolltt...lltli...on'o‘..t..l...l.u
Statement: of the pProbIells v evese v nmmee v aesempaee-senmmeses
Selection of the probleM.scessisvnivds vesssonesssssesesseses

SCDPB Of the prOblemOOIOQQOQQQQIQO‘to.-l-ocoltlolnot.o.nco
: Justification.........-a---o--.--.--o--.c.-o.......-.....-

II. mEARCH ‘IECH:NIQUESANDPROCEDURE...O'Ooca-oooo.oo.n-ooos-onc
Collaction: of Gaba.ueevawensessmeweeseswes e e i oeeie

Arlalysis Df data.......III.....I.I................I...-l..
Exaluation: of data, e cosseees sesesseossesss sesases e eeies

III. DISC[BSION OF DA-TA'.!O0.0‘l0.-.0..ttoolu000.!0!00.0.0.00-.1!0.
IV. CONCLUSIONS AND RECOMMENDATIONS.:ceeeeecesscsccesenssscsasnas

BIBI;Im’RAPHY..........tt.oa'o-otltlo.0!.!0.00-.0.0'5.....!0..

s

Page

N

U T g o

29

39



LIST OF TABLES

Table

1. List of Food Items Included in Lunches of 100 Fourth
Grade ChIlAren. . ivieevessiee s evss deseeeesss R

2. Frequency Distribution of Amounts of Protein Present in
Lunches of 100 Fourth Grade Children......c.eveeeee. -

3. Frequency Distribution of Amounts of Calcium Present in
Lunches of 100 Fourth Grade Children.........eceevcees

4. Frequency Distribution of Amounts of Iron Present in
Lunches of 100 Fourth Grade Children........ceoceeecees

5. Frequency Distribution of Amounts of Vitamin A Present
in Lunches of 100 Fourth Grade Children.......... cees

6. Frequency Distribution of Amounts of Thiamine Present in
Lunches of 100 Fourth Grade ChildreN.ccsccececssaccess

7. Frequency Distribution of Amounts of Vitamin C Present
in Lunches of 100 Fourth Grade Children............ T

8. Frequency Distribution of Amounts of Riboflavin Present
in Lunches of 100 Fourth Grade Children...............

-] -

i

12

13

15

16

17



LIST OF FIGURES

Figure

1. Bar Diagram to Illustrate Distribution and Range in
Amounts of Protein in Lunches of 100 Fourth Grade

2. Bar Diagram to Illustrate Distribution and Range in
Amounts of Caleium in ILunches of 100 Fourth Grade
6195 113 b oo 11 I P e N g e N I e B R

3. Bar Diagram to Illustrate Distribution and Range in
Amounts of Iron in Lunches of 100 Fourth Grade

4. Bar Diagram to Illustrate Distribution and Range in
Amounts of Vitamin A in Lunches of 100 Fourth Grade
Children..... —— TRy oo B e b e e i

5. Bar Diagram to Illustrate Distiribution and Range in
Amounts of Thiamine in Lunches of 100 Fourth Grade

6. Bar Diagram to Illustrate Distribution and Range in
Amounts of Vitamin C in Lunches of 100 Fourth Grade
CHETAPON . o 55w vwson i e oo e s o7e e i e 80 00Ra S0d & 500 e T

7. Bar Diagram to Illustrate Distribution and Range in
Amounts of Riboflavin in Lunches of 100 Fourth Grade

8. Bar Graph to Illustrate Contribution to Dietary
ALloWaneas . i s aian BiseEEs i ne i e deiEEe s e s daies

9. Bar Graph to Illustrate Contribution to Dietary
ELTOWOIOEE . 2500 5imaur S o mmm b in Socsme Rt i o R 0 M e 88

10. Bar Graph to Illustrate Contribution to Dietary
AL T OTATNCEE o000 00 mminn: mowiimcoiin i oo . inion) im0 Wi sone

11l. Bar Graph to Illustrate Contribution to Dietary
AL IOWARNCE S« vvuvvisvienes Eavenme viave s sy i

- -

20

22

23

25

26

28

31

31

32

32



Figure

12. Bar Graph to Illustrate Contribution to Dietary
Al 1OWANICO8. ccsvvsvacssnnsnsrresevasasssonsesssseseanss

14. Bar Graph to Illustrate Contribution to Dietary
ALLOWANEBE. . o » 00050 smmmecswmn e smwiemnmmme e wessee s cw

15. Bar Graph to Illustrate Contribution to Dietary
Allowances......... L L T enmmeee

16. Bar Graph to Illustrate Contribution to Dietary
AllOWaNCeSecveeerascrerascnrssonsans PRy S -

Page
33
33
34
36

37

vi



CHAPTER I

INTRODUCT ION

Statement of the problem.-- The purpose of this study is to attempt to

learn to what extent the school box lunch provides one third of the daily
dietary allowances recommended by the Food and Nutrition Board of the
National Research Council.;/

Selection of the problem.-- A great deal of discussion has been carried
on by parents and teachers as to the relative nutritional merits of the
lunch served to school children in the school cafeteria as opposed to the
lunch prepared at home and carried to school in a lunch box. The writer
has had extensive opportunity to observe the box lunches of hundreds of
Everett school children over a period of at least seven years. It is her
opinion that with a few exceptions the nutritional needs of the children
can be amply provided for by box lunches. However, it is the purpose of
this study to obtain specific data to support this opinion, to discover in
what nutrients the lunches may be deficient, and to provide graphic material
that will serve as a teaching technique to improve the status of the lunch
program.

Scope of the problem.-- This study has been confined to the contents

o
of the lunch boxes of 650 fourth grade boys and girls from I3 schools in

1/Recommended Dietary Allowances, Revised, National Research Council,
Washington, D. C., Reprint and Circular Series, No. 129, October, 1948.

po:; [



Everett. Each child recorded the contents of his lunch box seven different
days during months ranging from October to April. Out of the 4550 lunch
records that were obtained, the writer has made a random sampling and
selected 100 cases, 50 of which are girls and 50 of which are boys. These
100 cases are representative of all the socio-economic groups in the city.
Through the use of standard food tables,l/ the items on each lunch record
were analyzed to determine to what extent the following nutrients were
present: protein, calecium, iron, vitamin A, thiamine, vitamin C, and ribo-
flavin. /fhese nutrients are the ones recommended by the National Research
Council who believe that if adequate diets containing foods in these groups
are consumed, other minerals and vitamins necessary for the growth of chil-
dren will also be adequately supplied!’ The figures acquired through this
analysis were then compared with dietary allowances recommended by the
Food and Nutrition Board of the National Research Cotm_c_il.g/
Justification.-- The writer is cognizant of the fact that the calcula-
tions of the nutritional value of lunches using standard food tables are
not too exact, and that they are subject to some inaccuracies, but that
they serve as single practical checks on the inadequacy of the lunch and

indicate where changes are necessary in the amounts and classes of foods

to meet the requirements of different age groups. Diet records have been

1/E. G. Donelson and J. M. Leichsenring, "Food Composition Table for Short
Method of Dietary Analysis," Journal of American Dietetics Association

(July-ﬂugus‘b: 1945): R1:7.

B. K. Watt and A. L. Merrill, Composition of Foods--Raw., Processed,
Prepared, U. S. Department of Agriculture, 1950.

2/Recommended Dietary Allowances, op. cit.



of great practical value in this study. They also serve to stimulate
interest in pupils, teachers, and parents because they provide an objective
picture of the lunch program as it exists at present, and they present in-
formation that will stimulate interest in improving the program in those

areas where improvement seems necessary.



CHAPTER II
RESEARCH TECHNIQUES AND PROCEDURE

The following procedures and techniques were used in carrying on this

study:

Collection of data.--

1.

The contents of the lunch boxes of the fourth grade pupils from 13
schools were observed and récorded over three two-week periods in
@ctober, February, and April. Thus lunch records were kept for
seven different days during the school year. This procedure fur-
nished the writer with 4550 lunch records.

From this number, by a random sampling, 100 cases were pulled out
for analysis and comparison with the recommendations of the Food
and Nutrition Board of the National Research Council.;/ This
random sampling consisted of 50 boys and 50 girls and is represent-

ative of all the socio-economiec groups in the city.

Analysis of data.-- With each of the 100 cases, the contents of the

Junch were broken down into the seven nutrients described above to deter-

mine to what extent each nutrient was present in the lunch.

1/Recommended Dietary Allowances, op. cit.

2/Sources of food values, unless otherwise stated:
E. G. Donelson and J. M., Leichsenring, op. cit.
B. K. Watt and A. L. Merrill, op. cit.
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Evaluation of dats.--
1. After the calculation of the amounts of the seven nutrients present

in each of the lunches, a frequency distribution was set up for
each nutrient. Because of the badly skewed distributions with
extreme measurements at either side of the distribution, the median
was computed. Bar diagrams were drawn to illustrate the range of
the middle 50 per cent and the range of the middle 90 per cent of
the cases.

2. These scores were compared with one third of the daily allowances
recommended for the 10 to 12-year-old group to determine to what
extent these needs were being met and to determine in which areas

Y
need for improvement in the lunch program is indicated.

1/Recommended Dietary Allowances, op. c¢it.



CHAPTER III

DISCUSSION OF DATA

A total of 100 lunch records from 13 different schools was analyzed
to determine to what extent each of the following nutrients was present:
protein, caleium, iron, vitamin A, thismine, vitamin C, and riboflavin.
Almost every lunch followed the same pattern consisting of a sandwich, a
beverage, a piece of fruit, and a dessert. The lunches did not differ
particularly with the season. A glass of milk as pure milk or in cocoa or
chocolate milk was recorded by 79 per cent of the children. Of the sand-
wiches, 34 per cent had meat filling in them; 19 per cent had peanut butter;
18 per cent had tuna fish; and 15 per cent had jam or jelly. The remaining
sandwiches consisted of cheese and egg salad fillings. Only 6 per cent re-
ported mayonnaise and 4 per cent reported butter on the bread. Where fruit
was recorded, 22 per cent had apples; 10 per cent had oranges; 8 per cent
had bananas; 7 per cent had tangerines; and 6 per cent had tomatoes. When
a dessert was included, 35 per cent reported cookies, 23 per cent cake,
with the remaining having doughnuts or candy.

The protein allowance was supplied by the following items:

2 slices of bread approximately 20 per cent
1% oz. of tuna fish 50 per cent
1 tbs. peanut butter 20 per cent
%+ pint of milk 34 per cent



1 oz. bologna, ete. 20 per cent

2 oz. cheese (processed) 50 per cent
Calecium was provided almost entirely by the milk, with a small pro-
portion from fruit and eggs and the additional milk in bread or cake. The
half pint of milk, when included, supplied about 70 per cent of the calecium
allowance.

The chief sources of iron were the bread in the sandwiches, the eggs,

cheese, tuna fish, meat fillings, cocoa, and chocolate candy.

About 25 per cent of the vitamin A allowance was supplied by the milk
which was recorded in 78 per cent of the lunches. When present, eggs,
cheese, banana, tangerine, oranges, tomato, and butter in addition to the
milk supplied 50 per cent of the vitamin A allowance.

Wherever a tomato or carrot was included in addition to the above,
approximately 80 per cent of the vitamin A allowance was provided.

Some degree of thiamine and riboflavin was furnished by all items in
the lunch records.

A small degree of vitamin C, or approximately 12 per cent, was supplied
by the milk. When an apple was included, 30 per cent of the allowance was
furnished. A banana supplied 40 per cent. Only those lunches having a
tangerine, a tomato, or an orange met 100 per cent of the recommended

vitamin C allowance.
One third of the recommended daily allowance of protein, or 23.3

grams, was met in 45 per cent of the lunches. The calcium allowance of

400 mgs. was met in 32 per cent of the lunches; the iron allowance of 3 mgs.

in 21 per cent of the lunches; the vitamin A allowance of 1500 units in



only 9 per cent of the lunches; the thiamine allowance of .4 mgs. in 20 per
cent of the lunches; the ascorbic acid or vitamin C allowance of 25 units
in 25 per cent; and the riboflavin allowance of .6 mgs. was met in 62 per
cent of the lunches.

In comparing the median with one third of the recommended dietary
allowances, it can be observed that the protein, calcium, and riboflavin
allowances were met by 90 per cent of the group; that the iron requirement
was met by 75 per cent; the thiamine requirement by 65 per cent; and that
less than 40 per cent met the vitamin A and C requirements.

In the lower quarter of the cases, between 70 and 80 per cent met the
protein, calecium, and riboflavin allowance, with between 50 and 60 per cent
meeting the thiamine allowance, 45 per cent meeting the iron allowance,

and less than 25 per cent meeting the vitamin A and C allowance.



Table 1. List of Food Items Included in Iwmches of 100 Fourth Grade

Children
Ttems Number of cases
(1) (2)
Sandwiches
Meat (bologna, roast beef,
corned beef, luncheon meat,
boiled ham, etC.)eeececcceanss i 34
Peanut butter...cceeecesccens WAL 19
With marshmalloWeeseescccccccee .
Tlma fish....l’. ................ 18
Jam or jelly..cevcececeess cesnese 15
Cheese (sliced processed)..... e 9
Egg S&]ﬂdl'.l..-. ........... LI 10
Salmoniecevesss e T S eae 1
Mayonnailse...ccseescacecsscscnss 6
Bottar. s vimenevvavvsee avee i A
Lettuce...... R S e A
Beverage
Mil.k-o--o oooooooooooooooooooo s 69
COCDA .o sernsssnssves cnavis e A
Chocolate milK..cvovevenoencnss 5
EgENOg. cveeasscsnsnscsascsonns L
Orange juicC€.ssccccccccsccnacss 1
Coca Cola.seeecsesnncssnsnasnse e 1

(eoncluded on the next page)



Table 1. (concluded)

Ttems

Number of cases

(1)

(2)

Dessert
Cookies-..tclt.-‘--t--..-..-l..

Cake (1 plece)s..svisacivuwusie
Cup cakeBiisinsssivinsssseinsns
Chocolate bar...ccceecsvscescss
Doughnitb. . cocvsssscocssase 4R
Crackerf. .c.sssssnssonscsvossns

Candy (not bar)....ceeeeveeenees

Fruit or Vegetable
Apple.l..l....l'l..-.-.‘l-....l

OPAREE v cvoinine sinnmeme simwms eisns
BananA..cccavesvsssacaccscnsses
Tangerine...ccceesssosssscasnse
Tomat0..eoseevscasroses R £
CUCHRDOY . o5 65 wevsven swnanenvses
POAT o svi e vam ke d SRIE S R
Green PePPeTeecesccssoosvsssrs
Date8.ccsaen sssnsecss DT

Miscellaneous
Potato chip8... . seveseiioinvune

PicleS....o..-.a-----o ----- . v

D11IVe8. connsmmeaniasisne S

35
23

N o v O O

U

22
10

Ny N

10



Table 2. Frequency Distribution of Amounts of Protein
Present in Lunches of 100 Fourth Grade Children

gns. £
(1) (2)
45"&7 ooooooooooooooooooooooo . 1
7 2 . i 0
39=f)leeeenscncacescacasennans 0
6B s v eree B ERgeEe 0
BRBE i R R o 2
AR o in da RS SRR R R 8
2.7 £ 7.2 SRR e S - 12
2=2600ecense ol Ceeeseans 12
DL s acoanian i e e @ R 12
B o i R 27
16=1T0swmwn sesmiven v ssaaas 11
) e T 11
7=+ s (N S gt 3
6=8...:.. S W N RO . 0
T By e O 1
SO viaweie s wiers e e 100

Melss anian e e R AR 20.2
(=10 - - S Zg

AR P

Qv wwamosinimmecnnve 17
OB, i s cvvmn wmbievm 14




Table 3. Frequency Distribution of Amounts of Caleium
Present in Lunches of 100 Fourth Grade Children

mgs. f
(1) (2)

BOO=BAG s v wwsiwiwwmsmpeneess e 2
TSI swvsvivvs sovv oo dusass 2
g 2 0
650-699. 400 .n. TR e 1
(379,00 7 A I R T g 1 0
550=599, ¢ et tecnacronnncacnnnn 0
BOOSSED: ciwarinm wavis st s = 3
AB0=49F s v wvnn wwawn e e waee 10
LOO=AA i s suisvaivses v wasese 14
BB - s i e S 25
BO0SRED o0 om0 mm 2o mm s ndbisns sl 25
250=299 . 4rieeranecessonnanans 1
481872 F 4.2 R 0
T50=TI s vwwiain s@amnnsss o vas e 3
TO0=1L Y sviwan o v v ae swsaaae 3
R L T 4
(17 PR A 7
(21} 11 CARPRSPN e 100

MW casnvessawviesses 363

QOPircsiaia i siweas e 489

Q35 casmmsaianes e 424

= 3 AR WA 4 313

12 1 - e S 87
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in Lunches of 100 Fourth Grade Children

Table 4. Frequency Distribution of Amounts of Iron Present

N~00
St L L . R
% | N OO0 HHNWO O~ NN NHH
™~
llllllll - -
ooooooooooooooo . .
. L] - L]
P € 8% 8 & owe € € & i . o
S ¢ s % s e 5 s s s s s e e s +oe e oo
€ % s 4 BB BN L ER EEET ENES &
ﬂwﬂ,_..__”“““u““”"u“““””“”“nu“
Ll « & & = 2 & & &+ ¥ s =+ B = 2 *
- S L T T T s & » 8 & & a = m.wslw
* » s a2 & & & » = = = 8+ w =
............... Smcln-.o.l

Jodoadadoadadad oo
gt irt e ddiia
SRS A A RS AS RS
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Table 5. Frequency Distribution of Amounts of Vitamin A
Present in Lunches of 100 Fourth Grade Children

Units £

(1) (2)
3600-3899..ccueene TR - i
3300=3599 1 e veeecrcnncnnnancnes 0
3000=3299, . sv v vem e iniees - 0
2700=2999 . & v sas svias swiees e ae 0
2400=2699. ¢ teanenes . A s ilee 1
100239, ¢ 6005005000 w3 R0 00 5 dinb 0
1800=2099. . ccveeavesacsccesscas 2
T SO0=TTID, o vrmrucmwrn e ssmensmamiemss 5
1200-1499. s veerreenannonnanans 5
Q00=1T9F 5 sowsivivises gevaie s 12
BO0=B99 v vvminsviin Ssieview Ve 21
0099, . vsasn i e isins o 40
D=299 0« v w10 000 00400 008 w08 0w 12
O s S 100
. P 584
510} 1499
(4] SR 983
(2 1 SO ————— 345
HIP.o wecw e vas 250
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Table 6. Frequency Distribution of Amounts of Thiamine
Present in Lunches of 100 Eourth Grade Children

Mgs. £
(1) (2)
BBl 6 s svis v e 2
T ST i B S Ewea e 0
HO=0T e n wovinw misminis e macam i 0
32 < = T - 1
60 ls w5 w0 wwiwis sowamnm wwee 3
e T R 4
0= 5k s sevein iv an weniie 3
D g g 3
RS T by R S e gl 4
B L\ P T e~ = B 9
o 30m s D ssve wrnveviame e e T 26
2T Py e e R AR R 16
0= 28 v s eraaon wiiae 0 ielnie e 14
15=0 X9 in swsimais aw Res e i 10
N (58] 17 S~ S 5
St v senaremmma v 100
Mli sisassnanennmn e 3
OP.ceevensncsanes D
2 2 SRR TS .37
QLlvsnieswvmssmaes P
Y0P %ievn avmumranirasavi .17




Table 7. Frequency Distribution of Amounts of Vitamin C
Present in Lunches of 100 Fourth Grade Children

Units £

1) (2)

B85-80 ivrecttrennrencsnanasas 1
B0=8he.iirineneerannensnnenns 8
TEeTDiwiiees e semeewaes s § A
0= s ummnsn s smvssiivsmwwees & 0
L o S 0
GO=6L5 . io5 i i aisalevmaainis 0
o3 o b 0
6L AT TSP 0
L5=L9 i vovinaavenen meswisae s 1
AOwA L v vwaing evmieess v e 0
BB e GO ERe R R RS § 4
b1 A R P s 2
25=20 . ieenrrererrenns s 5
20=24. ceouennnenan eeeriearas 0
5T i wmsraece s R RN 2
A0=Fh i vwwwin savwnes owsews s 6
G} i e R SR S e 17
O=diviivivn o5 dosnes Savaisees & 50
B s oo mwwesaes 100

MAwvsans cvviass e 4

OOP. wsiian sivarsiimn s 78

A - 24

5 Y S S = S 2

0 1, 1
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Table 8. Frequency Distribution of Amounts of Riboflavin
Present in Lunches of 100 Fourth Grade Children

m

Mgs. S
(1) (2)
50 (0,2 RV Sp—— S 2
1050 .09 v s s svwwicone R 0
3 00=L: Olacszaivss v R R SRR e 2
G G o v e R S 3
OO v v e sl v e i@ 0
o A N B 8
80=.84eeceeercncronconronnnes 7
T5= 7D eaeeroenosonassaesesns 5
0= Thocsivn v e wuesn s e 10
B 5= O v w e R 11
60=.64e.unes SRR RS R 14
G580, 890 e winse s e iases 9
805 B, < inisi bR R e e 8
A S A . st 0
AR Y £ R R 0
BB NG i e R R 2
B Ihivesiamnies evwwran veeewan 4
o T ’A
R T NS 4
00 L i m M 6
B Ll i wriacammmmimaomaramamamiar s 3
I o o e s s 100

3 PO P PRSP .6

L2 - O . .8

Qs nsamassan s e

o . «5

TOP wi o sivesiiv e oidis 2
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The dlagram-in-Figure 1 represents the distribution and range of the
a@ounts of protein found to be present in the lunches. One third of the
daily allowance of protein is 23.3 grams, as shown by the red line.l/ The
median is 20.2 grams, or approximately 90 per cent of the protein allowance.
The middle half of the cases fall between 17 grams, or 70 per cent of the
allowance, and 26 grams, or more than 100 per cent of the allowance.
Approximately 35 per cent of the 100 cases have more than the required amount
of protein in the lunches. This would seem to substantiate the belief that
in a large percentage of the cases the protein allowance is being amply met
by the box lunches.

The diagram in Figure 2 represents the distribution and range of the
amounts of calcium found to be present in the lunches. One third of the
daily calcium allowance is 400 milligrams, as—shown by the red 1ine.g/

The median is 36? milligrams, or a little more than 90 per cent of the
allowance. The middle half of the cases fall between 313 milligrems, or
about 80 per cent of the allowance, and 424 milligrams, or slightly more
than 100 per cent of the allowance. About 32 per cent of the cases have
more than the required allowance of 400:milligrams. Here again the data
would seem to substantiate the opinion that for a large percentage of the

cases the caleium allowance is being amply met by the box lunches.

1/Recommended Dietary Allowances, op. cit.

2/Ibid.



Grams of Protein

Figure 1, Bar Diagram to Illustrate Distribution and Range of 19
Amounts of Protein in Lunches of 100 Fourth Grade Children

50
X High Score
40
30 0P 30
Q3 26
23,3 grams ik A Recommended Dietary Allowance
Md, 20,2
20
QL 17
10p 1
10

X Low Score



Milligrams of Calecium

Figure 2, Bar Diagram to Illustrate Distribution and Range
of Amounts of Caleium in Lunches of 100 Fourth

1000 Grade Children
"4
X High Score
800 f
600
90P 489
Q3 424
400 mgs. ..\ | Recommended Dietary Allowance
M&. 363
QL 313
200
10P 87

0 X Low Score

20



The diagram in Figure 3 represents the distribution and range in the
aqgunts of iron found to be present in the lunches. One i?ird of the daily
iron allowance is 3 milligrams, as shown by the red line. The median is
2.2 milligrams, or about 75 per cent of the allowance. The middle half of
the cases fall between 1.4 milligrams, or 45 per cent of the allowance,
and 2.8, or 90 per cent of the allowance. Approximately 21 per cent of
the cases have more than the required allowance of 3 milligrams of iron.
This would indicate that the daily allowance of iron is not being amply met
by some of the box lunches. At another place in the study, recommendations
for improving the lunch program in relation to its meeting the daily allow-
ance of the nutrient will be suggested.

The diagram in Figure /4 represents the distribution and range in the
amounts of vitamin A found to be present in the 1unches.2 One third of the
daily allowance is 1500 units, as shown by the red line. The median is
584 units, or only about 35 per cent of the allowance. The middle half of
the cases fall between 345 units, or about 25 per cent of the allowance,

®and 983 units, or about 65 per cent of the allowance. Only 9 per cent of
the cases have more than the allowance of 1500 units of vitamin A. A very
serious deficiency exists in this nutrient. Later in the study specific

recommendations for increasing the vitamin A content of the lunches will

be suggested.

1/Recommended Dietary Allowances, op. cit.

2/Ibid.



Milligrams of Iron

Figure 3. Bar Diagram to Illustrate Distribution and Range
of Amounts of Iron in Lunches of 100 Fourth Grade

7.5 Children
X High Score
6.
4.5 -
e
90P ' 3.7
3. 3 mgs. ) Recommended Dietary Allowance
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10P L.

0 X Low Score



Units of Vitamin A

Figure 4. Bar Diagram to Illustrate Distribution and Range
of Amounts of Vitamin A in Lunches of 100 Fourth

4000 Grade Children
X High Score
3000
1500
90P
1000
Q3
m.
500
Ql
10P
0 X Low Score
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The diasgram in Figure 5 represents the distribution and range in the
amounts of thiamine found to be present in the lunches. One third of the
daily allowance of this nutrient is .4 milligrams, as shown by the red
l{ne.l/ The median is .3 milligrams, or about 80 per cent of the allowance.
The middle half of the cases fall between .22 milligrams, or about 55 per
cent of the allowance, and .37 milligrams, or about 90 per cent of the
allowance. Only 16 per cent of the cases have more than the allowance of
VA milligrags of thiamine. The deficiency in this nutrient, while not too
serious, should be corrected. Specific recommendations for correcting this
deficiency will be offered later in this study.

The diagram in Figure 6 represents the distribution and range in the
gmiPnts of vitamin C found to be present in the lunches. One third of E?e
daily allowance of this nutrient is 25 units, as shown by the red line.

The median is 4 units, or less than 20 per cent of the daily allowance.

The middle half of the cases fall between 2 units, or 10 per cent of the
allowance, and 24 units, or about 95 per cent of the allowance. Approx-
imately 25 per cent of the cases have more than the allowance of 25 units

of vitamin C, but 50 per cent of the cases have less than 20 per cent of

the allowance. Here again a very serious deficiency exists in this nutrient.

Later in this study specific recommendations for the correction of this

deficiency will be offered.

1/Recommended Dietary Allowances, op. cit.

2/Ibid.



Milligrams of Thiamine

Figure 5. Bar Diagram to Illustrate Distribution and Range
of Amounts of Thiamine in Lunches of 100 Fourth
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The diagram in FigurQHT represents the distribution and range in the
amounts of riboflavin found to be present in the lunches. One third of the
daily allowance of this nutrient is .6 milligrams, as shown by the red
f line.;/ fhe median is .63, or more than 100 per cent of the allowance.

The middle half of the cases fall between .51 milligrams, or about 90 per
cent of the allowance, and .74 milligrams, a considerable degree over the
100 per cent allowance. This would substantiate the opinion of the writer
that in a good proportion of the cases the riboflavin allowance is being

met by the box lunches.



Milligrams of Riboflavin

Figure 7. Bar Diagram to Illustrate Distribution and Range
of Amounts of Riboflawvin in Lunches of 100 Fourth
Grade Children
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CHAPTER IV

CONCLUSIONS AND RECOMMENDATIONS

The information revealed by this study indicates that about one third
of the children are receiving good box lunches., In this top group are in-
cluded approximately 9 per cent of the cases whose box lunches have met 80
to 100 per cent of the dietary allowances Y in all seven nutrients, and
about 23 per cent of the cases who have met 80 to 100 per cent of the allow—
ances with the exception of the vitamin A or C allowance,

Approximately one half of the children are receiving a fair lunch.

In this group are included children whose lunches met 60 to 80 per cent of
the dietary allowances in all seven nutrients and those meeting the allow=-
ances in all but the vitamins A and C.

The remaining 22 per cent of the children have poor lunches which do
not meet 60 per cent of the allowances in four or more nutrients.

The lunch pattern provides very little vitamin A and C and in some in-
stances questionable amounts of iron. This pattern is satisfactory if items
containing these nutrients are added to the lunches., The box lunches can
adequately meet the nutritional needs of the school child if parents and
children are educated to understanding what these daily dietary allowances

2/
are and what specific food will help the lunches to meet these allowances,

1/Recommended Dietary Allowances, op. cit.

2/Ibid.
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The bar graphs on the following pages show the contribution made by
representative foods, that can be included in a box lunch, to the daily
nutritional needs of a school child. These graphs are an excellent tech-
nique for directing attention to and stimulating interest in carrying out
suggestions that will improve the lunch program. Since the children them-
selves are a great determining factor in what the parents prepare for the
lunch, it is desirable that these graphs be made available to them for study

and observation.



A cheese sandwich
2 slices bread
2 oz. processed cheese

Jo i

protein

LA 75% of allowance
caleium
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Figure 8. Bar Graph to Illustrate Contribution

to Dietary Allowances

A tomato and lettuce sandwich

2 slices bread
1 small tomato
1 leaf lettuce
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/11111111
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Figure 9. Bar Graph to Illustrate Contribution
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An egg salad sandwich
2 slices bread

1 egg
1 tbs. mayonnaise
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10. Bar Graph to Illustrate Contribution to Dietary Allowances

25% of allowance

75% of allowance

5% of allowance

25% of allowance

25% of allowance

15% of allowance

A glass of milk

protein

///1/A
calcium
_ LI A
iron

/4
vitamin A

//1[/A
thiamine

/////
vitamin C

I/
riboflavin

LA

70% of allowance

Figure 1l. Bar Graph To Illustrate Contribution to Dietary Allowances
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protein

/A 5% of allowance
calcium

// 5% of allowance
iron

///] 10% of allowance
vitamin A

LA 25% of allowance
thiamine

(/L[ 25% of allowance
vitamin C

| 100% of allowance

riboflavin

[Z[ 5% of allowance

Figure 12. Bar Graph to Illustrate Contribution to Dietary Allowances

A banana

protein

//] 5% of allowance
calcium

4 1% of allowance
iron

/[ 20% of allowance
vitamin A

/110 30% of allowance
thiamine

10% of allowance

vitamin C

VLA 45% of allowance
riboflavin

/4 10% of allowance

Figure 13. Bar Graph to Illustrate Contribution to Dietary Allowances



protein
calcium
iron
vitamin A
thiamine
vitamin C

riboflavin

% raw carrot (5} by 1*)

/4

\LLA

LT

1% of allowance
5% of allowance
15% of allowance
100% of allowance

trace

trace

Figure 14. Bar Graph to Illustrate Contribution to Dietary Allowances
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A program of nutrition education can greatly improve the eating habits
of children. In observing and studying these graphs, children and parents
-will understand which specific foods contribute to an adequate diet. They
will learn vwhy @;}gbéfLﬁpgggggsayy complement to any lunch. (See Figure 10.)
Milk, because qf its unique nutritional contribution, cannot be replaced in
the diet. Bécangq_it ig an.ou£9tanding source of caleium it is almost im-
pos;ible to meet the daily caleium needs from ordinary foods.

When the allowance of.vitamin A has not been met, these graphs will
show how the foods such as carrots, cheese, bananas, and tomatoes which,
if added to the lunches, will help the lunches to meet this allowance.

Vitamin C, which is lacking in the lunches, can be supplied by the
inclusion of a tangerine, an orange, a tomato, or a banana.

The study shows questionable amounts of iron in some lunches. This
deficiency could be supplied by a banana, a tomato and lettuce sandwich,

an egg salad sandwich, or a cheese sandwich.
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The bar graph below illustrates very well how a good lunch meets the

nutritional needs recommended by the National Research Couneil. This

' lunch consisted of:
1 ham and cheese sandwich
1 tangerine
1 glass of milk
protein
L1 /A 100% of allowance
alei
N I 100% of atiovance
iron
zuuzagzzzzzzgzzm 70% of allowance
vitamin A
LA 75% of allowance
thiamine
LI L 100% of allowance
riboflavin
[ /A 100% of allowance

Figure 15. Bar Graph to Illustrate Contribution to Dietary Allowances

1/Recommended Dietary Allowances, op. cit.
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The bar graph below illustrates how a poor lunch fails to meet the

1
nutritional needs recommended by the National Research chncil.-/ This
’ lunch consisted of:
1 jelly sandwich
1 cookie
protein
LA 25% of allowance
calcium
/// 10% of allowance
iron
¢Zﬁﬁlﬁﬂ 25% of allowance
vitamin A
0% of allowance
thiamine
VLA 25% of allowance
vitamin C
0% of allowance
riboflavin
[L111 LA 85% of allowance

Figure 16. Bar Graph to Illustrate Contribution to Dietary Allowances

1/Recommended Dietary Allowances, op. cit.
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SUMMARY

In conclusion, this study has attempted to measure the effectiveness
of the school lunch program that is carried on in the City of Ewverest.

A picture of the eating habits of the fourth graﬁé children has been pre-
sented. From the results, it has been possible to determine that approx-
imately one third of the children are receiving good box lunches, approx-
imately one half are receiving fair lunches, and nearly one quarter of the
children are receiving poor lunches that fail to meet one third of the -
daily dietary allowances as recommended by the National Research Council.l/

It has shown that all but approximately 9 per cent of the lunches show
some degree of deficiency in vitamins A or C, or both. Some deficiency in
iron exists.

However, the results of this study substantiate the belief of the
writer that a box lunch, if intelligently prepared, can meet the nutritional
needs of the school child to the same degree that the meal served in the
school cafeteria can. (See Figure 15.)

The bar graph illustréting the contribution of certain foods to the
dietary allowances has been used as a technique to effect the translation
of nutrition information into the dietary habits of children.

This nutrition education technique should prove effective in improving

the status of the school lunch program because it is closely related to the

school lunch experience.

1/Recommended Dietary Allowances, op. cit.
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