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THE EFFECT OF A SUPPLFMENTARY SCHOOL LUNCH ON

NUTRITIONAL STATUS AND HIIOGLOBIN LIVEL

INTRODUCTION

There have been many attempts to improve the nutritionzl
strtus of young school children throuch the feeding of lunches
supplementing the regulsr home diet. The presence of dental
ceries, infected tonsils, mild anemia, enlarged thyroid, enlcrged
lymph glands end defective vision mey bz in part attributed to the
leck of an optimum diet; and although these defects do not neces-
sarily impeir nutrition, they are undoubtedly a fector in malnu-
trition.

When supplementery lunches for undernouriched school chil-
dren were first instituted, milk wss the food usually given. Thile
milk generslly geve satisfactory results, other foods heve also

been shovm to be satisfectory.



REVIEW OF LITERATURE

Chaney (6) compored a mid-morning lunch of milk =nd
graham crackers with orange juice and graham crackers during two
eight-week periods and found slight gains in weight in both groups;
but the children in the latter group made a slightly larsger gain.
This study was later continued by Morgan snd her co-workers (29,
30, 31) by observations on small groups from the Dezf and Blind
school, a junior high school and a public school. As before, the
children benefited from the lunch whether it consisted of millk,
oranges, figs, crackers or wheat germ biscuit. In the first insti-
tution oranges gave the largest gain in weight, while in studies
7ith children from low income families the largest gains resulted
from milk or crackers. In the last study the children fed a wheat
germ roll for thirty weeks showed a gain in weight three times thst
of the controls. The authors conclude that a definite superiority
for any particular food cannot te assumed, and that choice of such
lunch should be made only =fter careful consideration of home diets.

A special cereal wes used by Summerfeldt in a study on
tucnty-one children who were patients in a hospital (49). At the end
of a ten-week period she found the group receiving the cereal had
gained 3.57 times the expected rate of gain while the control group
hzd gained only 1.17 times. Hemoglobin values for the special
cereal group were raised 1.5 gm. while those of the ordinary cereal
group were raised only 0.9 gm. The gain in weight was attributed to
the vitamin By content of the cereal and the increase in hemoyglobin

to the iron content. In a continuation of this study (50) the suthors



3.
* conclude that the rise of hemoglobin was not due, except in a minor.
degree, to the vitamins By and By present in the cereal, for inges-
tion of these factors alone was followed by only a small rise in
hemoglobin. When vitamin By and B, concentrates were given (44) for
a period of six months there was an increase of 0.9 gm. in the heno-
globin value and 1.6 times the expected gain in weight, while with
the special cereal alone there was a gain of 1.8 gm. in hemoglobin
value and 2.3 times expected gain in weight. When this was continued
(51) for tvelve and eighteen months similar results were obteined.

Vait, Merriam and Cowing (53) found a definite though not
marked improvement in children whether fed milk or tomcto juice as a
supplementary lunch. This was judged by medical records, gain in
weight end improvement of the "general" nutritional condition. The
study was carried on 760 rural school children extending over & period
of four years.

Roberts et. al. (43) made a very comprehensive study for
one year on 107 children in an institution vhere an zccurate check on
the daily diet could be made. They compared the value of irradictesd
and non-irradiated evaporazted milk as a supplement to the usuzl diet
with a control group and found the average excess in mean gain of
weight over the control group was 2.27 pounds for the non-irrediated
milk group end 1.) pounds for the irrndicted milk group. Comprrison
of the two groups wzs elso mcde by roentgenograms of the wrists and
a dental examination.

It was customcry until recent years to assume that vitanmin B

was widely distributed in natural foodstuffs end that any reasonadbly



well-constructed diet was likely to contain enough of this vitamin.'
%ith the discovery of the multiple nature of this vitamin, however,
this theory is not well substsntiated. Since vegetables and fruits
are not excellent sources of vitamin By and with the increased use
of highly milled products, the modern diet may te licking in this
vitamine.

Recent studies have indicated an increesed vitamin By
ingestion is frequently beneficial to infants and children, end
that the amount included in ordinary diets may frequently be less
than the amount required for optimum health. Xnott (20) obtained
hicher retentions of vitenin By with higher intakes for each level
of ingestion studied and concluded the optimum requirement for young
children is 40 Chase-Sherman units per kilogram per day. This is
about six times the calculated minimel requirement. A continuation
of this study was carried on by Schlutz znd Knott (47) with fifty-four
children over a thirty-two week period. The regulor dict of the in-
stitution averaged 260-420 international units of vitamin By per day
while the supplements of wheat germ 2nd crystzlline vitanin By fur-
nished 120-200 additional units. The supplementary ingestion of
150 units produced from 17-25% increase in the grams of food consumed
per child per day. They conclude that since the higher levels of
vitamin By edministered during this investigrtion produced no apprrent
i11 effects, did not force the growth, and did tend to stabilize the
appetites of the children, the higher ingestions of vitamin By may be
regnrded as optimum.

Unless the food intake is knomm, a deficiency of this vitamin



is difficult to determine since no generally accepted symptom, sign'
or diagnostic test of vitamin By deficiency in humans exists (60).
Hoobler (21, 22) in studying infants, found anorexia to be one of the
first signs of a lack of vitamin By in the diet and a loss of veight
or a period of stationary welght another symptom. The addition of
vitemin By to the diet caused an increase in growth not only because
the appetite was stimulated and tims increased the food intake, but
the szme effect was noted even when the intake of food remained the
seme. This would indicate that vitamin By in addition to having
stimulated the appetite mey also have bfought about a better assimil-
ation and utilization of the food intake. He concluded that the
quantity of vitamin B, needed by infants differs greatly and that the
vitamin By in commercial products may be sufficient for certain infants
and not for others. Ishii (23) found the addition of purified vitamin By
to the normal diet of children slightly increased the rate of growth.

With the addition of a water-soluble extract of rice-polish-
ings to an evaporated milk formula, Poole, et. al. (40) found a greater
regularity of growth in infants studied from week of birth to one year.
The average hemoglobin level for the infants receiving the vitamin Bj
supplement while not higher than the control group, did seem to he
more constant after the first customary initial drop in the first few
weeks. The zuthors conclude this demonstr=tes the possible stabiliz-.
ing. effect of vitamin By on growth and nutrition.

Sauer (45) studied fifty-two children from a few weeks to
fourteen years of age, all in fair condition, tut most of them with

some definite complaint. They received one to two teaspoons three
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times a day of levurinose, a brewer's yeast powder, as a source of
vitamin B complex. Observed over varying periods, 577 showed e

small increase in reticulocyte percentage, 27% a decrease =nd 15%

no change. Certain cases showed a reticulocytosis after fourteen
d~ys, suggesting thct the vitamin B complex, besides causing a mobil-
ization of pre-formed young red cells from the marrow, may zlso in-
duce regeneration of young cells.

A review of litercture reveals a paucity of mrterizl on the
normal hemoglobin standard for children tetveen five and fourteen
vears of ege. The hemoglobin value is highest at birth, then rapidly
declines until the minimum is reached at abtout one yezr. After the
second year it rises at a fairly rapid rszte with sudden increases be-
tween six to ten years and from sixteen to trenty years. At this ege,
it reaches the adult level =nd from tventy to fifty-five years the
variations in different age periods are very slight (57).

"So few rre the relizble observations of the hemoglobin
content of the blood during infency and childhood that it would seem
unwise to mske a more precise statenent concerning the average values
and the normal limits of variestion for the different aze groinSeseee
The importznt velues ere not the aversges, but the average limits of
varietion. It 15 just these which are perticulerly uncert~in" (55).
This grotation from the report of the Thite louse Conference on Child

Health end Nutrition indieates clezrly the need for the study of

rormal hematologic stendards in children.



This study was undertu¥en to show the nutritionzl status,
and hemoglobin values of the blood of school children as affected
by the feceding of a supplementary lunch of two vitamin By wnfors*
which each conitributed 120 internationzl units ver day. The school

vas divided into two groups, one receiving the suonrlemcnt znd the
1S Y b (=) NP

other acting es a control group.

¥The vriter is indetted to Hilker end Bletsch Company of Cincinnati,
Ohio for contributing the wafers for this studye.
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EXPERINMTNTAL PPOCZDURE
With the assistence of the Ingham County Hezlth Service
pernission was obtained from the school board of Tow:rzerden district
to conduct the experiment in their school which is loceted four miles
northeast of Fast Lansing. There were fifty-tvo children enrolled in
the school all of whom were distributed through a primery cless and
the first three grades as shorn in Table 1. However, only forty-eight

of the children were included in this study.

Table 1. Distribution of Children

According to Seiz, Grade in School cnd fge

1st | 2nd | 3rd [ 7 8 9 10~
Primary|Grade [Grade |Grade YT Yre | YT YT 12 yr.
6

9

Boys 7 5 7 3 4 5
Cirls 10 6 6 4 6 8
Total 17 11 |13 7 10 13 15 7 3

Before the study was begun, a physicel examination was con-
ducted by Dr. C. D. Barrett and Dr. E. F. Hoffman from the Ingham County
Heslth Service. At.this time a plan of the study wes presented to the
parents and in all cases consent was given for the children to perti-
cipete in the problem.

The study was begun on February 13 when seven enthropometric
measurements were mzde on each child. Height, weight, arm girth, chest
breadth, chest depth, bip width and subcuteneous tissue vere measured.

Due to the cold veather et this time, meny of the children were dressed



in heevy clothing. VWhen the measurements were being telen, ell
sweaters or jackets vere removed end the measurements carried out

over as little interfering clothing s possible. Tecicht wes taken
without shoes, on the school scales which weighed accurately to one-
kalf pound. Height was obtained by means of a wall measuring chart
which read accurately to within a quarter inch. In making the other
anthropometric measurements the technicue &s suggested by the Amer-
icen Child Health Association (2) was followed. A steel tepe equip-
ped with a Gulick spring hendle was used for measuring arm girth;

a large sliding wooden caliper for meazsuring chest depthk, chest width
end hip width, and an especially devised caliper for subcutaneous
tissue. Date for all physical measurements, recorded by a second viork-
er, were put down in table form (Table 2) for ease in determining nutri-
tional indices. The nutritional indices of arm girth, weicht and sub-
cutaneous tissue were determined from tables published by the American
Child Health Association (2).

While the physical measurements were bteing made, a conversa-
tion wes carried on with each child in an effort to gain information
about his dietary habits. Such general questions as, which foods he
liked and disliked, if he got up in time for breakfast and whether or
not he drank milk were asked.

Having obtzined some informztion about the nutritionel
status of the group as a whole from the doctor's examination and the
verious physical measurements, an attempt wes made to divide the
children into two compzrable groups. Sex, zge and physical st=tus

were considered in &s many instances as possible so thet the experi-



Table 2. Score Card for Computing
Nutritional Status Indices

11.

Name _ Sex Age
School Roon Grade Date
MEASHUREMENTS
Flexed 8 ecesecncenencs
Arm Girth Cevecooccccsccsnonne

Reltﬁ}:ed b secossvsvevs e

Subcutameous Tissue A eececcsssncns
over the Biceps

Coeoevecssecnsssesne

Teight

Height

Expiration icecececcscsccecs
Chest Breadth

Inspiration Jesecceesescese

E{piration looao.ooo‘.oooc

Chest Depth
Inspiration Meoesocsssonecse

%idth of Hips

fooooo-..o.oooooo-oo
g.co...o..oo..ooo..o

h.l........‘..'.....

k....".."‘..'..l.‘

Neososssceosocossccscsces

QOecvsvscscsscssscnscscsce

e ad

e e e e e e

COMPUTATION OF INDICES

Arm Girth Sub. Tissue Weight
+ - + - + -
Value | Value Value Value Value Value
Measure
Height

Chest Breadth

Chest Depth

Hip Width

Adjustment for age
.:g —
Sums + - + - + -

Indices

No. in 1,000 with

smaller indices

e E—
— ——

Copyrizht 1935, by the American Child Health Association



mental group would be quite comparable to the control group.

Two kinds of small wafers were fed, one to which 100
international units of vitemin By had been edded by the incorpor-
ation of thiemin chloride, and the other similar except that no
vitamin concentrste had been added. The cookies were tzaken out
to the school and the teacher, Mrs. Hankinson, kindly distrituted
the wafers to each group during recess time, so that each child
in the experimental group received two wafers daily during the five
school days each week or a totzl of 200 internetional units of
vitemin By five times a week. The control group received their
two wafers daily also but they contributed no food essential to
their diet.

Hemoglobin determinations were taken zt the beginning'of
the study using the Newcomer method of analysis (26). The doctors,
vho were assisted by the school nurse, obtzined blood samples from
the ear. It was found in many cases that very small amounts of
blood were obteined in this manner and it was necessary to massesge
the ear to get a sufficient amount of blood, or in some cases the
finger was used. In later tests, after the children became more
familiar with the procedure, the finger was used entirely.

After the samples had been obtained on the entire group
they were taken to the research laborstory at Michigan Stete College
for reading. All readings were completed within twenty-four hours
from the securing of the sample, a time well within the length of

time shorn by Newcomer (26) to insure no change in color. Ten read-

ings were taken on each sample and esveraged; this was repeated and
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an average of the two sets of readings was used. However, if thece °
two sets did not checx within 0.5 mm, & third everage was obtzined.
Femoglobin values were determined at intervels of approximztely
a month during February, March, April =znd May. At the close of the
school year, May 12, the seven anthroprometrical mezcurements were
made again, and a second physical examination was made by the doctors.
These datz vere used to calculate the three nutritionsl indices, arm
girth, weight end subcutaneous tissue.

The week following the closing of school, a home visit
was made to each family to tell them the results of the study, and
to secure more informetion about the home diet of the child whenever
possible.

The hemoglobin data were subjected to statistical enalysis
andthe following measures determined: mean, median, standard devia-
tion, probable error of the mean and coefficient of varistion. These
conputations were made on average hemoglobin levels and a comperison
made betveen the children receiving the vitemin By wafer and those

receiving the plain wafer.



Port I

DISCUSSICN

\ND REZULTS

Hemoglobin Leovels

From a careful survey of the literature a suuiry of hemo-

cglobin values of the blood of children in similar are groups as those

included in this study is preseatsd in Teble 3.

of Children 4 - 15 Years of Age.

Table 3.

Avernge llemoglobin Recdings

Age Number Number Average
Author of of of Hemoglobin| Method
Subjects Subjects Determin- Level
_ ations (crams)
Williamson 55—
15 yr. 105 105 1.1 Spectopo-
metric
Wilke 5-
15 yr. 200 312 13.44
Osgood & L=
Baker 13 yr. 215 215 11,96 Oczood-
Haskins
Summerfeldt | 5-
& Ross 1% yr. 66 132 11.00 Newcomer
Mucrage & 5-
Andresen 14 yr. 299 299 13.77 Osgood-
Heskins

The range of hemoglobin vzlues in children from 4 - 15 ye=rs

old found by these workers veries from 11.00 to 14.14 grams per 100 CCe

of blood.

In most of the cases the results are based on single read-

ings which might vary somewhat from the true value, depending upon many

factors which heve been shovn to cause the heméglobin value to be in-

cressed or decreased as much zs 15 to 25 percent (41,54).
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Tchle 4o MNumber of Children, fAverage Hemozlobin Levels

and Stotistiecal Evaluction for Iiperimentel and Control Groups

Division No. Renge | Medien|Mean |S.D |P.E. [oef.|% of
of of child~ of of of {cases he-
- Groups ron Mean [Mean [ar. [tween
11.50-14.50

EIS o

(gms.) (ng-ffth-)‘Tgmsi)(émS- (@) 1 @)

Children

receiving 24 11.49-

vit. By 17.75 | 13.28{13.97{ 1.40 jp.1893|10.4| - 80
supplement

Children not

receiving 24 10.70-

vit.By 16.76 13.17 | 13.36| 1.28 p.1730] 9.5 80
supplement

Average of 10.70-

tro groups 48 17.75 13.21 | 13.41} 1.34 P.1293]10.0 80

L summary of the hemorlobin velues found for the children in
this study ond a stotistical analysis of the data are showm in Table 4.
Four readings at intervals of one moﬁth, the first begun in Februory
and continued through into May, were made but due to absences from
school four reedings were obtained on only tventy-one children, three
readings on trenty-two children end tvo readings on five children.

The table shows an average of the four monthly hemoglobin
readings on the forty-eight chiléren to te 12.41 gromc vhich is withkin
the renge for children of tlils ags as reported ty Mugrese ~nd Andresen
(32), "illicmson (57) ond Wilke (56). The hcmoglotin velue for the
chiliren receiving the vitonin By weler wre 04061 crowe bicher then thed
for the conutrol group, & omell Jifference probably not l-rge enough to te

stetisticelly significant.



There is no apprecicetly lorge ciffersnce tetieen the tio
groups to cenclude thet the eddition of vitamin By to the diet in-
creased hemoglohin formotion. This is in accord vith Surnmcrf:1ldi's
(48) conclusion that the incressed vitomin Pq plrred little puort
in the deterrination of the level of hemeglobin in the btlood.

The figures for both boys and girls in this study hive been
grouped together as voristions in hemoglobin cdue to sex, up to the
sizteenth year, have been found by Wilke (56) to he clight #nd may,
for all practical purpoces in this study, te neglecteds The aver-
are value of the boys in the precent study was 12.40 =nd the
13.43 graoms, & difference which con te disregrrded.

Pickerd stotes of the routire tests ured in cliniceel
dlemmosis the ecstimotion of herozlotin is one of the mest indefinite
(38). The methods uscd heve wide individuel errors besides those of
technic, such as unnccecsiry errors in the monufzcture of the instru-
ment. There is 2lso a justiliehle uncertsinty es to the normcl stond-

crd. TWintrobe (52) feels the knovledge of hemoglobinonetry Lrs been

hempered ty the inaccurscy and inscdequeacy of hcmatol

Y

O

gic technic.
2dvrnces have been further irpeced by lack of sufficiently well founcded

standards of the normcl. FElvehjem (10) ard several other workers e rtly

n
M

edviced brsing the ctonderd on grame of hemozlorin rer 100 ce. of bhlood
instead of on a percentage bosis. This wee slow to come but is now al-
most universzlly used.

oliday (19) feels thet in cpite of the mery investisstions

Lich have bteen nede on tlocd, the following stetements cin scercely

te disputed: (1) +he rmount of hemozlotin in & given volume of blood



coznot be accurately estimeted (2) the percent of hemoglobin rela-
tive to a "normel" standsrd is eccurate only for the apparatus cu-
ployed ard differs widely with different instruments. Different
results were obtained with the sazme instruments when resd by two
observers. He also founa differences in color shedes eccy to recd

in the lover parts of the scsle but obscure in the hisher psrts where
a slight cdifference in shazde represented an erprecictle renge of
hemoglobin concentration. Readings were essler to moke in d'“ll*lt

than by artificiel 1light.

FJ'

1 10 ssitle © eck with g eccuracy

21t (1) found it possitle to checlt with grecter cccurecy

wvhen using the Newcomer or Sshli instrumentcs. The Nevcorer wos ucually

read within 1-27 error; however, there were occzcionzl blood specimens
he a aricti T orrnl f male edults using th
thet had veriations up to 10%. The norr=l for mal wWts using the

Nevecomer instrument is 16.92 grams per 100 cc. cf blocd vhich is taken

s 100%. This is lower than Szhli and Von Flcischl-leischer tut hicher

™

than Dnre, Faldane, Oliver end Tallgvist.

In addition to the errors of the instrument cnd technic
there is a wide renge within vwhich a normrl reading mey fell tecouce
£ the mzny factors ccusing a variztion in the hemorslobin velue.

The blood samples for this study were t:hen throuzhout the

ens in hemorlotin velues heve not been

-t

school doy thus hourly varicts
tclen into consideration. Rabinovitch (41) took blood sarmples every
tro hours on twenty individuals end found that the hemoglotin value

vrried os much &s 26% in tvo cesesy 15-20% in four crses and 10-157
in =ix caces. While Tard (54) found 177 ~xd 209 varirnce in hourly

Vo

tests on two normol subjects. 111lls (28) vorling with anemic petients

IS]



found = rrnce of 5-20T betrcen hourly velues. These tests shoucd

se 2t nizht since

e

tre lLemoslotin vilue to fall during the dey and r
the hichest reedings were found during 9-10 a.m. =nd tre lovert A-7 p.m.

The cuestion of the effect of cerconsl voriction would ceem

L6}

t111 unsettled. Ocgood (24) found no seasonel veristion in hemo-
glotin velues, vhile Plett end Freeman (39) found a defirite seasoncl

varietion with the lowest values occurirg dﬁring the winter months,
follewed by a rise in Mey and = peck during the surmmer months. The
lorest velues occurred Curing the time of grectest incidence of upper
respiratory infections. In this situdy lhe highest avernze v-lue wos
found in Mnrch. The followins month sheved e slight decrense in =zver-
cge hemoglcebin values perhepns explained by the frct that there ves a
flu epidenic ¢nd also by the fact thet meny of the children had con-
tracted contagious disezses.

Smith (48) found no veristion in hemoglotin velue in resronse
to rest, woderaie activity or food. However, Schneicder znd Favens (.6)
znd Poothby and Berry (4) found thot after subjects hod been subnitted
to vorious forms of exercise there wes zn increzse in the hemoglotin
value renging from four to eleven percent. In tris study it =as ncc-
essary in some instences to take the blood szrples just &fter the
children hed been playing hard st recess time or after the noon hour.
Following such conditions the hemoglobin velues m=y have been hicher
thaen would have been found under ordinary conditions.

The date mey te viticted somevhzt by the menner in vlich the

blood was taken. Several vworkers report there should bte no undue meniry-

ulstion that invelves "milkirng" in trying to force cenougrh blood to the
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surfece. Bing end Beker (3) state that this mey cause surpricingly
1-rge errors and, contrary to vhat might te supposcd, the errors
usually lead to high rether than low values. However, cince thece
tests were made in a one room school house while school was in prog-
ress, it wes necessary to trke them cuickly end with as litile dis-
turbance to the subject @s poscitle. Hence it was ¢ifficult to secure
blood samples without being tempted to squeeze the surroundirgs tissues.

In the st~tiitical anclysis (Trhle ) it w111 be noted that

the range in averzge hemozlobin levels wns 7.05 grars while Osgood
end Bezker (35) reported 5.03 and Wilke (56) 2.29 rrawms. Hovever,
80% of the cases fell within a range of 3 grams (11.50-14.5C gms.)
which is esbout the same percentage zs that reported by Goldhemmer c=nd
Fritzell (13), Wintrobe and Miller (59), Ozgood (22), Osgood and Frs-
kins (3¢) and Flvehjem =nd co-workers (9). This shors there were only
a few cases at either extreme.

The standerd devistion for the group receiving the supn

s 1.40, for the control group 1.28 snd for the entire greup 1l.32/.
The observed minime end mexims (10.70-17.75) ond the caleulrted rinima
and mexima by 3 S. Do (9.29—17.43) rre essentially in agreement,
so that the group a#s a vhole may te considered homogenous.

The probable error of the mean for tre experimentsl group
was 0.1393, for the control group 0.1730, =nd 0.1273 vhen considering
all of the cases.

The coeflficient of voristion for the chkildren receivirg the
supnlement wms 10.47, for tho.e not- receiving the supplement 9.€7,

~rd 10.0% when both grours were included. This shows the hemcrlohin
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levels of the tiwo grours had etout tre sore erount of varistl

The velucs recpresenting the children vwlio received the vitamin Pq

nofer show a slichtly lerger voristion than was true for the control
STOU:.

ses on the hemoglobin levels

for the group receiving the viterin By waler wnd for the control sroup

there were probetly no differences tetueen the two groups lerge enough

to be consicdered ctotistically siznificant.

Part II: MNutritionel Status

The trend in chenge of weizht for the forty-eisht children
iz shovm in Table 5. A record of previous monthly weights was secured
from the teacher and included in the table in sdcdition to those weights
obteined during the study. Tour wonths ouvt of the school reer vere
ctocen to show the varistion in avercge veights. The individual vweizhts
for the children of different eges veried from thirty-three pounds to
eighty-t.o pounds so this average weight does not give a picture of the
croup but rather just shows the trend of the whole group.

Both the experimental group and the control group show a
prectically stationary weight or slight loss in weight in the fall end
winter months and an increase in the spring months durins this study.
The childaren in the control group showed a slightly higher average
weight for all the months which shows the children in this group as a

whole were probably closer to normal weight.



Teble 5.

Trerd in Gain or Loss of

TVeight &s Shown by Avercge Teights of Groups

1.

No. of Children
and Kind of Aversze Weizhts of Group
Supplementery Sept. Nov. Feb. May
Lunch Received (1bs.) (1bs.) (1bs.) (1bs.)
Average weight of
24 children receiving 47.9 47.€ 43.9 49.1
vitemin B1 vafer
Average weight of
24 children not re- 9.2 49.3 50.2 50.7
ceiving vit. By vafer
Averege weight of
43 children 48.6 4B.5 49.€ 49.9
from both groups

Even though an attempt had been made to match the two

groups before the supplementery feeding wes begun, it was found in

enalyzing the data at the end of the study there was a distinct

difference in the make-up of the two groups.

At the begimning of the

experiment 70% of the children in the experimentsl group were below

their expected weight (Table 6) while in the control group only 43%

of the children were below their expected weight.

Table 6. Percentage of Children Varying

from Expected Tieight at the Beginning and End of Study

2/, children receiving 2/, children not receiving
Period vitanin B, yefer vitemin By wafer
of Above Exp. | Below Exp. Above Exp. [ Below Exp.
Study weicht velght velzght veirht
(%) (%) (%) (%)

Beginning

of 30 70 52 48

study
End of 25 75 40 60
Study
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At the end of the three months pzriod the children who
had received the vitamin By wafer showed whzt woulcd scem to te a
beneficicl effect from the edditional vitemin By. At eny rate the
hildren in the supplemented group seemed to show more stebilityg
there were fewer fallures to gain and the children seemed better ahle
to "hold their own". At the end of the study the control group choved
a 12% increase in the percentage of cases losing weight while the

of

suprlemented group shoved only a £ increece

\n

chk
—
-

There was no very striking improvement noted in either group

meinly beczuse of the season in vhich this study ves made. This ten-
dency for a stationcry weizht or loss in weight in the =pring is in
eccord with findings of otker workers &s to effect of s2eccnel yoriztion.
Fmerson (11) found gnins in weight to te lovest from Jonusry to Moy =nd
hizkest Trom July to November. He states: "A child who feils to grin
in vweicht erch nonth, =2t l=c5t up to the age of ten yenrs, is in 211

Py

probability suffering from scme sort of infection or friigue in which

diet znd tousing pley important coniri
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such as sunlicht ond ten-

.
rerature, Yyzicntc foctors ond the dncid-nce of dlincree,

The enreet~d wef M+ of g clild is usuzlly boord on hoizht,



ace end ger. Polmer (27) belicves crovth in weisht i wore derend-
ent on welght cttoined thon clivorclceziecrl gz, Thus ke modrte out

-
Ao
pRee

th-t the gzins of ten year old girls vary from five to fourteen pou
per yerr derending on vhether the girls weich fifty or nirety nounds

et that age.

Turner =and Yorctron (£2) trizd three metlnds fcr cerrening
out childr~n vho needed heclth improveronmt. Ther found thet 2 receord
of intermittency of grovth for a three month period gzve the truest pic-
ture. Height——reight—age tables hove o terndency to screen out children
who are noturally cnll for their ege while the intermittency method

does not. Table 7 shows the results of subjecting the weights of the

children in this study to such an anelysis.

Teble 7. Percentszns of Children Tho

Failsd to CGntir Owver 2 Thrz- ombhs Pariod

E%rcentsgo of children fnivfgiAto erin in -
¥Mo. of childrzn Sepbe- |OCte= | Nove- [Doce= | Jale= |Febaw | 17 Tum
and zind of Dce. Jen. | Feb. Yer, Arp. |lay June

orouns

~r

o 1@ (7 1 7 )
24 children
roceiving k! 15 11 15 15 A 6

vitanin Bl
wafer

2/ chiliren

not raceivinz 23 18 & 10 27 13 4
vitamin Pl

w=fer
43 children

totn of 56 23 17 25 44 17 10
boath ~rours
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In?iantz on Inerstco~d £o02 otz or inereczad £ood vbilination dus o
tho vitp=in P_ {wecarcar~t-d in tre dlet. Thio cmelosfa ol seen
Tosie mleeen

LAee B 1Y L 29T e
ioed e Lomaricnne oF
clels -l 20 th: gire of munelar

~rd e anount of subtotilanaeus Linoue nlleotins thae nubritisnnl

chilirom. Ha found whoy the corrzl-tion of holzhi vith iy
“r3 rruch loer than thot of other slieletal mersursc with weizht, and

pointed out that to bree nuitrition concliisions on

may couse great errors becouse of hip ~nd chest voristiomo.

Ceven anthropometrical measurements were mrde on the childram
in this stuly: velight, heicht, erm zirth, chesy depth, chiest bresdt
width of hips nnd subcutaneous tissue. Anthropomebtry h s growm the 1last

3 ~

few years with the availability of new st tisticcl instromonts of

D

Te-
csearch. The chief frult of the older anthropometry vos thot it feiled

L~

to toke cceount of innate individusl differences of build, except v



of height, =nd insisted th=t 211 persons of a given sew, nge and heisht

<@

should be alike otherwise. The new anthropometry recognizes the val-

idity of hereditery individu-l differonces oad throuch the un2 of prop-r

striactural and functionszl mensurzmant:, offers a more velid nethod of
appraising with a f~ir degree of accuracy the physicel status of the
individaal.

Fven with the improvements on these instruments however, there

s still a great chence for error in techuisue bec-use hendlinz of the

]

e

instruments necessitates the subjective judrment of the opzrntor. The

J.1

most comprehensive studies nmade on the use of anthropometric measure-
ments cre reported by Boymton (5) end Merzdith (27). They did not use
the same measurements as were used in this study so no analogies cen be
mzde. However the megmitude of the error in measurements due to sub-
jeetive factors was sho'm in lerge standord deviations Tor some measure-
ments and wide ranges for all measurements at all ages.

Three nutritional indices including arm girth, weight and sub-
cutaneous tissue were computed using the teble of the fmarican Child
Ilan1th Association (2). These indices shox the individuzl child's stand-
inz among other children of his sge, sex and s'weletel build, Since much
chznge in skeletsl devzlopment could not be expected from such a short
stidy and since there is a possibility for subjective error in measuring
technique, the measurements of each child for February and for lay were
averaged. The nutritional indices were bazsed on this average. Tables are
worked out only for toys and girls between seven and twelve ys=rs of age
so only thirty-seven of the forty-eight children could be included in this

analysis. Table 8 shows the distribution of the children on a percentag

basis for the three indices.
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Table 8. Percentage Distribution of Children

by Nutritional Indices

Quartile Nutritional Indices
Rank Arm Bubcutaneous
Girth Teicht Tissue

%) ®) ()

4 é5) 43) 6)
)34 )86 )33

3 19) 43) 27)

2 13) 11) 56)
)16 )14 )67

1 3) 3) 11)

The distribution of the children by these indices shows
that 84% of their arm girth indices and 86% of their weight indices
were in the upper half of the distribution but only 33% of their sub-
cutaneous tissue indices fell in the upper half of the distribution.
In picturing an average child of this group from these indices he would
seem to be of average weight for his height, age, sex and build; his
muscular development would be average, but he would lack or have poor
subcutaneous tissue. This might seem to indicate that most of the
children in this community have been receiving enough calories to approxi-
mately keep up to weight but there are lacking certain food essentials
in their diet which have caused a lack of development of heaslthy body
tissue. However since no dietery study was made this cannot be a dogmatic
stetement for there may be other unseen factors which are affecting the
nutritional status of these children.

The physician's physical examination showed the following

total number of defects in the children:



Temporary teeth 23

Permanent teeth 12

Tonsils 12
Lymph glands 10
Thyroid 8
Vision 8
Ears 4
Other 4

This examination given at the school could not of course
be as thorough as one given in a doctor's office or at a clinic.
A1l of the defects observed in the school examination were of the
type that undoubtedly have been accumulating over a period of years.
There is little doubt that faulty diet may have been an importsnt
factor in their development but there may zlso hzve been other con-
tributing factors. All during the study a large number of the chil-
dren had colds and during March there was an epidemic of influernza.
On March 15 when the hemoglobin test was to be mzde, twenty-eight of
the forty-eight were out of school, and in April twenty-two children
were out with colds and other communicable diseases. During the study
there were sevéral cases of measles, chicken pox, mumps and whooping
cough. The teacher reported there had always been a high incidence of
communicable diseases each yeur. An in=deju=zte diet arnd poor living
conditions are probably contributing causes.

Fhen home visits were made 1t was found most of the children
lived in very small, crowded, tar-psper covered shacks and some in basenent

houses. The sleeping conditions were very crowded and the ventilation bed.



ks
In spite of these conditions most of the houses were remarksably clezn.
A description of one family will serve as an exciaple: In a small tor-

papsr covered one-room shack live two adults and two girls age nine and

oHe

a

trelve. In the one room was a double bed, cot, stove, cupboerd, table
and portable closet. The house hzd just been sesled inside with heavy
cardboard, instead of plaster, covered with paper from a sample wall
reper book; no two pieces were alike. The floor had wide cracks in

it, but it was clean. This family wes on direct relief and received
?13.30 per month for groceries and in addition one quart of milk per
dey. The family received surplus commodities which vary from month

to month, but on an aversge this family of four received pzr month:

3 1lbs. beans, 6 1lbs. butter, 5 1lbs. vhole grain cereal, 10 1lbs. corn
meal, 12 1lbs. graham flour, 25 lbs. wheat flour, 25 1lbs. grzpefruit,

3 1bs. prunes or peaches, 3 lbs. raisins and 6 1lbs. rice. Since most

of the families in this community are either on direct relief or on W.P.A.
they would all receive the surplus commodities. Hence the hypothesis
used at the beginning of this study that the diet of these children mey
be lacking in some food essential, mizht not be true. This also may
account for the fact that there was not a greater difference between the
nutritional status and hemoglobin levels of the experimentzl and control
groups.

During the physical examination several mothers told the
doctor th-ot their children hzd poor appetites end just didn't care to
eat. In talking to the children while weizhing them it was found that
many of them did not get up in time for breakfast. Those who ate break-
fast usually hed pancakes, doughnuts or fried egzs; several mentioned

oatmeal. Most of the children liked milk and drank all they could get,



i

29.

which often was only one glass per day. Their food dislikes, which
vere surprisingly few, included eggs, spinach, tomntoes and liver.

The velidity of this information on diet is perhans some-
what questionable since Roberts (43) states there 1s a tendency for
both children and parents to "put the best foot forwvard". The find-
ings will therefore tend to err on the side of presenting too favor-
able a picture of the situation rather than the reverse.

When one considers all of the factors which might hove
exerted an unfavoreble influence on a tendency to weizht gains,
such as season, infection, unfavorable environment and perhaps un-
suitability of diet, the general physical condition of all the chil-
dren was remarkably good. There is some indication that the weights
and general hezlth of the children receiving the supplement of
vitamin By was more uniform since the percent of those failing to

gain was less than half thet of the control group.
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L ety was made on forty-eicht children ranging from five
to tuelve ye~rs of age for a perind of three months from Februsry 15
to Mzy 15. Th2 children were divided into two groups. The fir:t

-
1

group recelvaed ench schonl day two cookles to which hod b=en adied

2030 international units of vitanmin Py in the form of thilamin chloride.

The other zroup receivzd similer wefors without added thiamin chloril:
A conperison of the nutriticnsl strtus of

the t7o zroups w23 masde by t.o methods: (1) deterain~tion o

averaze hermozlobin level and (2) a judegment of physicel srowth as

deternined by anthrorometricsl mezsurements and a physicinn's exam-

in~tion.
The aversge heworlobin level for the forty-eisht children
studied was found to be 13..1 - 13 grems with a standard deviation

of 1.3%4. The averzge of the expsriamental group wss 13.27 . .19 grams
with a standard deviation of 1.40, while the control group hzd an
average of 13.357 .17 grams and a stundard deviation of 1.23. Tirkty
percent of these values fell within a range of 11.50--14.50 groms.

In the zroup which received the vitamin Pl wefer thers wos

only a 5% increzse in the number of children below their ewpecthed

weizhts, while in the control group thers wes an incresse of 127,
daring the period of study.
In analyzing gains in veizht by internitliont threo-moath

sriods, ther: wsre only h21f =s meny in the experimental group rs

in the control zroup vho failed to grin durinz the period of obearva-~
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The anthropometriczl mescurements showed that 847 of the
children of this group were in the upper half of the distribution
in musculor development; 30% for weight indices but there were only

327 for cubcutzneous tissue index.

t
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0
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The physicians exaninetion shoved the most frerusn
to be: dental caries, infecied tonsils, enl-r
enlarged thyroid and defective vision.

The addition of 200 internetional units of vitsnin By to the
daily diet showed a slight improvement in the physicsl growth of the
experimental group over a control group which did not receive cddition-
al vitamin. Another study carried out at a sesson of the yeer in which
the children sre likely to be more free to gain in weight would seem

worthwhile.
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