AN EXPERIMENT IN SUPPLEMENTING THE DIET
OF SCHOOL CHILDREN
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The problem of nutrition has always attracted a considerable
amount of attention in Porto Rico and many i'ls, including some of
those now known to be caused hy animal parasites, have been attrib-
uted to the eclasses of food available to the peasant. In spite of
the disenssion which has centered about this subjeet there have been
sarprisingly few accurate observations and until the most recent
vears practically no experimental work has been done to elueidate
the problem. It is not the purpose of this arvticle to review the work
on the subject but merely to report the results of a short and in-
eomplete experiment in order that the information may be availahle
for those who may wish to go more deeply into the question in an
experimental way.

At various times since the present school system was established
there have been physical examinations of sehool children including
weighing and measuring. Tabulation of the results and eomparison
with the standard height-weight-age tables of the Continental United
States have shown varyving proportions of the children more than
ten per cent under weight by these standards. The number of under-
weight children shows a wide variation between different munieipal-
ities and different parts of the island and there has been doubt
whether these standards could be safely used as a guide in work with
the school children of Porto Rico. The work eonducted by Miss
Grace Powers and the teachers of the Practice School of the Uni-
versity of Porto Riee indieate that in ehildren 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 en-
tire group to within ten per cent of the standards required by the
tables used on the continent, For the purposes of the observations
to be described the usual Wood-Baldwin tables have been aceepted
as the standard.

The present experiment was planned as the first of a series in

tThis experiment was conducted under the augpices of the Municipal Health Unit of
Rio Piedras, Porto Rico, in which the Insular Department of Health, the Municipality of
Rio Piedras, and the International Health Division of the Rockefeller Foundation participate.
The funds for the purchase of supplementary food used in the experiment were supplied
from private sources and the valuable assistance rendered by the donors and by the teacherg
in the school where the experiment wns conducted is gratefully acknowledzed by the authors,
The teachers, Miss Inés Herpen and Miss Marfa Martinez complied most readily with every
requeet for additional assistance. 5
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search of some article of food which might be used in sehool lunches
for the poorer classes to improve the general health and tp reduce
the evidence of under-nutrition. Since all of the cheaper foods, are
already utilized to a greater or less extent by the poor, the question
iy resolved into whether the observed nnder-nutrition is due to quan-
titative or qualitative deficiency in diet. Would the defect be cor-
rected by administering a larger quantity of the food now consumed,
or is there a lack in definite elements so that success will depend
on the addition of artieles of fond not now generally used?

Two foods were chosen for this preliminary experiment, milk and
bananas of the variety known as ‘‘gigantes’’. There were two ex-
perimental eroups of childven, those of the morning session of
Scehool A. receiving milk, and those of the morning session of Sehool
B, receiving bananas. The children of the afternoen sessions of the
same schools were the eontrols. All of the children were of the first
grade, all were of the same neighhorhood and were from families
of comparable economie status. The numbers were small and the
time of the experiment was short so the results can only be regarded
as sugrestive.

Materials used —The milk nsed was prepared from freshly opened
cans of ‘““Klim’’ whole milk powder about two hours before use.
It was not possible to have the bananas of such uniform ¢uality but
the best in the market were purchased within twenty-four hours of
the time of administration.

Methods—The ehildren of School A had been weighed and meas-
ured by the health officer in the routine of school work on March
27, 1928, School B had been examined on April 10, 1928, The re-
sults of these examinations were accepted as the basis from which
to start, but a second examination was made of the experimental
groups on the fifth day of the experiment. All weights and meas-
urements were made by one of us. Since the children were all lightly
elad. no elothing was removed for weighing and no allowance was
made for its weight. In the case of the children who wore shoes,
one-fourth to one-half inch was deducted from the measured height,
according to the height of the heels,

Work in School A began on April 30, 1928, and in School B
on May 1. It ended in both schools on June 8, 1928, a period of
six school weeks. The supplementary food was given immediately
sfter assembling the children for the morning session and it was
administered ‘to all children present who desired it, regardless of
the state of their nutrition as shown by the standard tables. With
the exception of three days of the experiment, one of us was pres-
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ent to supervise the administration of the supplementary food and
to record the amount taken by each child. On the other days this
work was done by a competent health visitor from the Department
of [ealth.

The milk was administered in quantities of approximately four
ounces in paper cups. Kach 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. In the banana group there
were no refusals. The allowance in this case was one banana a day
and it was eaten immediately after it was received. In order that
there should be no unavoidable extraneous factors influencing the
weights of the children no health instruction was given and there
was no encouragement of competition among the children for gain-
ing weight.

Complicating factors.—There was a slight lag in the starting of
the milk group due 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, but it is believed
that their number was not sufficient to affeet 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 be diseussed later.

Results—For the first comparison, the children of each group
have been subdivided according to the relation of their weights to
the standard weight for age and height at each weighing. THeights
are considered to the nearest inch in the table and children whose
weight iz within one pound of the standard are rated as ‘‘normal’’.

TABLE No. 1

CHILDREN CLASSIFIED ACCORDING TO THE RELATION OF THEIR
WEIGHTS TO THOSE GIVEN IN THE STANDARD TABLES

Original Examination May 18, 1928 June 18, 1928
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[t will be observed that there is a tendency in all of the groups
toward a reduction in the number of children ten per cent or more
below the standard. These were entering the higher subdivisions re-
gardless of any supplement to the diet. There is an inerease in
the ““normal or above’’ subdivision of the group receiving milk, the
numbers being 11, 15, and 14, respectively. There is an increase of
one in this subdivision in Control B, but in Control A this sub-
division remains unchanged, and in the banana group the numbers
are 17, 13, and 16. The ehanee in this subdivision suggests that
the group receiving milk has fared hetter than its neighbors, but for

-such small numbers the method of study is not sufficiently delicate
for valid eonclusions.

In order to approach the guestion from a slightly different angle,
the changes in weight of individual ehildren snd of the different
groups during each period between weighing has been studied. The
results by groups have been tabulated in Table II. A few children
were absent from some of the weighings and consequently could not
Le considered in every period. TIn each case the number considered

the number who were weighed at the beginning and at the end
of the particular period. In the experimental groups the period
from the first weighing to May 4, the weighing immediately after
the experiment started, has been omitted from the table gince it
cannot be compared with a similar period in the two control groups.
During this pre-experimental period the milk group showed a net
gain of 0131 pounds per child per week and the banana group
showed a net gain of 0.173 pounds per ehild per week. "

ed

TApLE No. I1

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 May 18 all groups were gaining in
weight hut that the gain shown hy Control B was small. The next
period shows that there was some unidentified influence at work
which prodneed a net loss in weight in all of the four groups, but
it was smallest in the group taking milk and was largest in the
group receiving bananas. The milk group is the only one showing
a gain for the entire 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 the normal increase in weight
apparently began to be operative about May 18 but there is reason
to suspect that Control B was affected by 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 the two groups differed, it appears that the milk,
small though the quantity was, must have acted as a protective
against the unknown adverse eondition.

In an effort to identify the adverse condition, inquiry was made
into the oceurrence of illness 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-
ber of children to account for the failure of the groups to gain in
weight. Comparison of those who took treatment for uncinariasis
with those who did not take it showed mno significant difference in
ret gain bhetween the two groups.

SUMMARY AND CONCLUSIONS

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

2. An unknown adverse condition affected all groups during a
portion of the experimental periods, causing net loss in weight in
&ll groups.

3. The group receiving milk showed a smaller net loss than any
other group.

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

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




