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Th e prohl um of nun-it ion ha" always attract ed 11 considerable 
1'1l10 !!llt o f attention ill Porto Hico a nd Ill<lll,\' iIs, including "0111<: Il l' 

th ose now known 10 lit' c~lII sed h? a n imal pa ra s it es, haw ber-n ut t rib
nted to the eln-sos of food uva ilahh- to th e (ll'a': 'lJlt . In s pit t' or 
th e d iseu- sion whi ch ha s ceu t ored a bout this suhj ce! then- 1\(\,,(' i ' P t'll 

:'1l l' p l'i )' i ll g l ~' f ew lW C1II'ati l °hserva! irllrs 1111<1 until tlu: most , l' t:' el~1l1 

yea: s pructically IlO I'Xlll-'rillH'lltal work has 11('1'11 done: to elucidate 
IIII' prnhleiu . [I. is Hot thc Plll'PO~P or thi s al'li c']p to r evi ew the work 
(Ill thp suhjer-t hut IJl( ~I'('ly to 1'1'1101'1 th» results of II short and ill 

eouiplvt r- experiment i ll order thut the information mar be available 
for those who mav wish to ~o more deep ly into the question ill all 

rxperimeutal way. 
At va rious times s in ce the present school svstem WWi esta IIIis Il<'cl 

there have heen phys ical exa minatio us or school children includ ing 
weig-hillg' and measuriug. Tahulntior, ol' tht> re-mlts and compar ison 
with t he s ta nda rd heigh t -weight- age t ahles of thp Con tiuen tal l iu iterl 
~itatt' s ha ve :-;!J o\\"11 \' 1Il'~' i n g' proport ions 0 i' t he eh ihl r en Jl\OI't' thall 
ten per cen t under weigh t by these standa r ds. 1'11 (' number of un der
weigh! chil d r eu shows a wide varim inn between d ifferent um n ieipal
iti es and di fferent parts of the isla nd and there has heen doubt 
wheth er t hese stnndards could be sa rely used as a guide in work wit h 
the school ch ild ren or Porto Rico. The work eoudueted hr :\Iis'i 
Grac e Powers and the t eachers of the Practice School of the U n i 
versity of Porto Rico indicate that. ill ch ild r en of the social stratum 
from which these children come, the simple addition of a moderate 
amount of milk to the diet will ultimately bring- practically the ell
tire group to with in tell 1)('1' cent of the standards required lly the 
tables u sed on the continent. POI' the purposes of the observations 
to be described the usual Wood-Baldwin tables have been accepted 
a" the standard. 

'I'11C present oxperiment was planned as the first of a series in 

''I'hi3 expe r iment was conducted under tho auspices of tho Municipnl Health Unit of 
Rio P iedras, Porto Rico. in which the Insular Department of Health, the Municipality of 
Rio Pi edras, and the International IIealt h Divislon of the Rockefeller Foundation participate,
The funds for thO' purchase of supplementary food used in the experiment were snpplied
from pr-iva te sourcee nnd the valu able assistnnee rendered by tbo donora and by the teach... 
in the sch ool whe,re the experiment wns cond ucted is gTntcfully acknowledged b.. the authora, 
The teachers, }f ills Ines Herpen and "Miss :l£aria ;J,lartfnez complied most readily wi th every 
request for addilionol a •• istance. . 
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search of sotu« art.iele of food whiel: might be used in school lunches 
for the poorer classes to improve the general health and to reduce 
the evidence o[ under-nutrit iOB . Siuce all of the cheaper foods, are 
already utilized to a greater 01' less extent by the poor, the question 
i~ resolved into whether thl' observed nnder-nntrit ion is due to quan
titutivn OJ' qunlitutive dpfil·it'lw,\' ill dirt. Would the defeet he cor
rccted hy admiuistering il large)' quant.it y of the food UOi\" eonsunu-d, 
01' is therv a lack ill dpfinite elements so that suel'e,;s will depend 
('11 111(' add it inn of art.ielos 0 r food not HOW generallv used? 

'l'wn foods were l'.I1OSPtl rOt" this prelimina r,\' cxperhueut , milk and 
bananas of the variety known as "gigantcs" . '1'11(,1'e were two ex
perimental group's or children. those of the morning session of 
SdlOol A. l'pcl'iYing milk. anrl thoso of the morning session of School 
B, receiving bananas. The children of thn af'ternoon s(~ssiolls of the 
~;1tllle schools WP)"E' the eont rols. All of the children were of the first 
gl'arlp, all \1'('1'(' of th(, same neighborhood and WC1't' from families 

. (If compm-ahlo economic stnt ns. The numbers wen- small and the 
t ' ilH,' of tile experiment \l'as short so 111(' result« ('<Ill oulv hI' 1'l'g'1l1'(ll'd 
ass IIgog-pst ive. 

Jl(1/ l'l'ia{s IIsl'd .-'I'be milk IIsp!l \l'IIS P]'(>JlHI'e(\ from freshly opened 
cans of "(\lim" whole milk powder about t\VQ hours before use. 
It was not possible to 1111\'(' the bananas of such uniform quality but 
t.lw h('st ill till' marke! W('I'l ' purchased within twcntv-Inur hours of 
th« time of arhuiuistrat ion. 

.Jll'tho!l,'1.-The children of ~khool A had been weighed and meas
1! 1'('11 h,\' 1hI" lu-alt h ol'I'i<'l'1' in Ihe rout inc of school work on 1Iareh 
27, 1!l2H. SdlOOI n had been examined on April 10, 1!}28, The re
snlts of t hpsp «xuminutions were accepted }IS t Iw basis from which 
10 xtnrt, lnu a SI't'OIHl exumiunt ion WIIS llI1l(lp of the experimental 
gl'on pH 011 the fift h dav 0( the experiment. All weight's and meas
urements wera made by 011e of us. Since the children were all lightly 
tIm!' no clothing was removed for wPighing' and no allowance \HIS 

made for its weight. 111 tll(, case or the children who W01'P shoos, 

one-fourth to one-half inch WIIS deducred from the measured height, 
nr-cnrdiug to the height of the heels, 

Work ill SellOol A began on April :30, ln2R, and in Sehnol R 
011 IlIa." 1, It l'lldprl in both schools on -Iune 8, 192R, II period of 
xix school weeks, '1'11(> supplornentarv food Wu's given immediately 
Hft.f'r IlSS(~lII hling thr- children for t he morning session and it was 
adm inistr-red 't o all children present who desired it, regnrdless of 

-t he stat~ of their nutrition as shown by the 'standa rd tables. With 
: the eXl'eption of three clays of the experiment, one of, us was pres

• .f. • • • 
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ent to supervise the administration of the supplementary food and 
to record the amount taken b~' each child. On the oth er days this 
work was done by a competent health visitor Irom the Department 
of lIealth. 

TJle milk was administered in quantities of approximately fonr 
ounces in paper cups. Ea ch child was allowed three cups but the 
majority could drink only one or two. There were a few children 
who refused the milk. No effort was made to coerce them and they 
are included among the control groups. Tn the banana group there 
were no refusals. 'l'he allowancn in this ease was one banana a day 
lind it was eaten immediately after it was received. In order that. 
there shou ld be no unavoidable extraneous facto rs influencing the 
weight s of the chil d ren no hea lth inst ru ct ion was given and there 
was no encollrageml'nt of competition among the children for gain
ing weight. 

Complic/llin{J factors .-Therc was a slight lag in the starting of 
th t' milk gl'Ollp dill' to slowness in developing a taste for the bever
age. A few cases of parotitis and of respiratory infection developed 
during the experiment as part of general epidemic, hut it is believed 
that their number was not sufficient. to affect the results, Dur
ing the last three weeks of the experiment toxin-antitoxin was ad
ministered to many of the children and during the last two weeks 
many of them had to take treatment for uncinariasis. The possible 
effect of these complications will he d iscussed later. 

Reslllt.~.-For the first compar ison, the children of each group 
have been subdivided according to the relation of their weights to 
the standard weig-ht for age and height at each weighing. Heights 
are considered to the nearest inch in the table and children whose 
weight is within one pound of the standard are rated as "nonnal". 

TABU" ","0. 1 

CHILDREN OLASSIFI ED AOCORDING TO THE RELATION OF THEIR� 
WEIGHTS TO THOSE GIVEN IN THE STANDARD TABLES� 
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It will he observed t hat th ere is 11 tenden cy in all of t he groups 
to wa rd 11 rer lu ct ion ill th e 11I111Ih(>1' of ch ild re n te n per cent or mor e 
below t IJP st andard. 'I'h e ~e were en te ring t he h igher subd ivis ions re
gnrclless of any su p ple ment to the diet. There is an in cr ease in 
t hI' " nor mal or a ho\"!'" su bd ivi sion of. t he group r eceiving milk, the 
numbers bein g 11, 1;), and 14, resp ect ively. There is an increase of 
one in this subdivis ion in Control 13, hu t ill Con t rol A th is sub
di vis ion r emains unchauired, and ill the banana group the numbers 
lll'l' 17, 1:{, and Hi. 'I' he cha nge in this subdivision sugges ts that 
rho g rn up rec eiving milk has fa )"1'11 better t han its neigh bors, hu t for 

. -ueh sma ll 'l1lllnbp!'s t lu- method of study is not sn l'l'icicntlv delicat e 
for valid conclusions. 

JII orrh-r to approac'.h the question from a slightly di IIcrent angle, 
t he chan ges in weight of individual ehillll'en and of the different 
groups during each period between weighing has been st udied. The 
results hy '.('IOUpS han> been tabulated ill Tahle II. A few e hildren 
\\" Pl't' absent from some of the weighill~s and eonsequeut ly could not 
1.(' cons ide red in (>\'(;ry period . Tn each ease the 11umbeI' cons idered 
i,' th" number who \\'(,\,E' weighed at the beginning and at the end 
of the part icular period. In th o experimental groups the period 
from the first weighing to 1hly 4, th e weighing immed iat ely after 
the exp er iment st arred, has been omitted from th e ta hIe since it 
ca nnot ll l' compared with a simila r period in th e two control groups. 
i J1II' ing th is pre-experimental period th e milk group showed a net 
ga in of 0,131 pounds per child pe l' week and tI le banana group 
showed a net. gain of 0.173 pounds per ch ild per week, . 

TADL E No , II 

CHANGES IN WEIGHT IN POUNDS IN EACH PERIOD BETWEEN� 
WEIGHINGS WITH NET CHANGES IN WEIGHTS OF GROUPS� 
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The results show that up to 1\ray 18 all groups were gaining in 
weight hut that the gain shown by Control B was small. 'l'he next 
period shows that there WIlS some unidentified influence at work 
which produced a net loss in weight in all of the four groups, but 
it was sma llest in the group taking milk and ...vas largest in the 
group receiving bananas. The milk group is the only one showing 
a gain fnr the f'lltire period which compares with the rate of gain 
in the pre-experimental period. 

The results which have heen summarized indicate that the adverse 
condition which was interfering with t.hc normal increase in weight 
apparently began to he operative about May 18 hut there is reason 
to suspect that Control B was ,,(reeled hy it prior to that date. 
Since the loss of weight in the group receiving milk was small as com
pared with that in the other group, and we know of no other con
dition in which th e two groups differed, it appears that the milk, 
small though the quantity was, must have acted as a protective 
against the unknown adverse condition. 

Tn an effor-t to ideuti fy the adverfle eondit ion, inquiry was made 
into the OCC11I'r('[)(:e of illlles;; among the children and it was found 
that an epidemic of a respiratory infection 'was beginning and one 
of parotitis was in progress, but neither had affected a sufficient num
bel' of children to account for the failure of the groups to gain in 
weight. Compar isou of those who took treatment for uncinariasis 
with those who £1i(1 1I0t take it showed no significant difference in 
net gain between th e two groups. 

SI HnURY ,\ N O CONCLUSIOl'S 

1. Data are presented showing net changes in weight of Iour small 
groups of school children, One group received a small amount of 
milk as a supplement to Its diet, one received bananas, and two 
groups were controls. 

2. An unknown adverse condition affected all g-roups during a 
portion of the experimental periods, causing net loss in weight in 
1411 groups. 

a. The group receiving milk showed a smaller net 10'8.<; than any 
other group. 

4. The group receiving bananas showed as great a net loss as the 
control groups. 

5. The results suggest that the addition of a small amount of 
milk, which is absent from the daily diet of many of the children 
observed, may exercise a protective influence against adverse COD
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citions which manifest themselves in failure to gain weight at the 
normal rate. The addition of bananas, which constitute a quantita
tJVe but not a qualitative change in the child's diet, did not show 
& protection corresponding with that shown by the administration 
of milk. 
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