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cent below the optimum for mothers no longer lactating and even
more below the optimum for mothers who are lactating. The defi-
ciency of caleium in the mothers’ diets probably indicates a similar
deficiency in the dicts of the other members of the family, with the
exception, perhaps, of children who were breast fed or who were re-
celving more than a cup of cow’s milk a day. Though it can not be
demonstrated, it is suggested that the osteoporosis of the bones found
in so many of the children may be a reflection of this deficiency of
calcium in the diet. (See pp. 56-59.)

CLASSIFICATION OF DIETS OF ALL MOTHERS INTERVIEWED

Using the 112 sample diets to show the variation in foods eaten and
in the calcium and protein content of these foods, five grades were
established, into which the diets of all the mothers would fall. These
- grades were based primarily on the calcium and protein content of the
diets. The average and range of the calcium and protein content of !
the diets in each of these grades and the combinations of foods that
fell within each range are as follows:

Caleium (grams) | Protein (grams)

Combinations of food falling within range of cal-

;
| cium and protein

Aver- Maxi- Mini-| Aver-[Maxi-| Mini-
age mum |muwn| age {mum|mum

Diet grade

Milk, 1 cup or more a day.

| | Iggs, 3 or more times a weck.,

| Leafy vegetables, 3 or more times a week.

Bea(xlls or tuberous vegetables, 7 2 or more times a
a day.

Rice, potato, or bread 2 or more times a day.

Meat, 5 or more timmes a week.

Oranges, 3 or more times a week.

Milk, few teaspoonfuls (in cofiee) to | cup.

rEggs, 1 or 2 times a week,

Lealy vegetables, 1 or 2 times a week.

Boanskor tuberous vegetables, 7 or more times a
Wweek,

Rice, potatoes, or bread, 2 or more times a day.

Meat, 3 to 7 times a week.

Oranges, 1 to 4 times a week.

i (Milk, none.7s
J Kggs, or leafy vegetables, 1 or more times a woek.,

1. Good...._. 0.66 { 0.87 | 0. 46 50 65

[
&

2. Fairo___._. 0.37 ] 0.55 | 0.18 41 33 28

Beans or tuberous vegetables 7 or more times a
week.

Rice, potatoes, or bread, 2 or more times a day.

Meat, 3 Lo 7 times a week,

Oranges, 1 to 4 times a week.

! ! {Milk, fow teaspoonfuls (in coffee).

Kges, or lealy vegetables, none or I to 2 times a
week,

Beans or tuberous vegetables, 3 or more times a
week, .

Rice, potatoes, or bread, 1 or 2 times a day.

" Meat, once a week.

Oranges 1 to 4 times a week,

Milk, none.
Eggs or leafybvegetables, n(r))?e, or once a weiek.
D - Beans or tuberous vegctables 3 or more times a
b Byeeoding: loos 014 {0.02 15| 20| 4]l wook. .
. Rice, potatoes, or bread 1 or 2 times a day.
Meat, none, or once a week,
Oranges, none, or 1 to 2 times a week,

3. Poor..__.__ 0.20 1 0.28 ] 0.12 37 50 2

=

4. Very poor_| 0.15 | 0.24 | 0.06 18 23

1

" Tuberous vegetables include, as well as potatoes, such native vegetables as yams and vautias. At the
time when the caleium content of these dicts was calculated, no figurcs as to the amount of ealeium in the
yautia could be found. It was assumed that in calcium content the vautia was somewhere between the
potato and the turnip, both of which the yautia resembles. Through a subsequent analysis the yautia has
been found to be actually much lower in calcium than the estimate used in the present study. (Signifi-
cance of Mineral Metabolism, I. Preliminary Report on Calcium and Phosphorus Content of Some Puerto
Rican Food Materials, by D. H. Cook and "'rinita Rivera, in the Puerto Rican Review of Publie Health
and Tropical Medicine, vol. 4, no. 2, pp. 65-69, August, 1928.) The amounts of caleitim in these diets,
therefore, are as a whole somewhat overestimated.

” Though the diets in the third grade contain no milk, they aie slightly better than those in either the
fot_llith or the fifth, because they include larger amounts of calcium and protein containiug foods other than
milk.
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86  DEVELOPMENT OF BONES OF CHILDREN IN PUERTO RICO

On the basis of calcium and protein content the diets that would fit
mto the first grade could, on the average, be called “good’” and those
near the top of the range within this grade “very good.”” Whether
those near the bottom of the range should be called “good’” on the
basis of but one cup of milk a day is very doubtful. The second
grade, called “fair,” provides for the diets that on the average con-
tained at least the daily maintenance requirement of caleium and
protein for a woman of 50 kilograms; the diets in the third, fourth,
and fifth grades are all three poor, and fall progressively lower.
The diets in the fourth and fifth grade are both very poor, but may
be distinguished from each other, as the fourth contains a very small
amount of milk and the fifth contains none.

Diets reported for day before interview.

Table 23 shows the grades given to the diets eaten by 484 mothers
on the day before the interview and also the calcium content of each
diet group (calcium content not calculated for 2 mothers’ diets). The |
poverty of the diets is very striking. That only 10 per cent of the
total group of mothers had eaten foods that could be graded as “good ”’
is no less worthy of note than that nearly 9 per cent were so exceed-
ingly poor as to fall in a group below the usual “very poor” one.

The average amounts of calcium and the range calculated for the
different diet groups indicate the quality of each grade from the point
of view of calcium content. As was done in studying the sample of
112 mothers’ diets, the average amount of calcium in the day’s food
was calculated for the total group of 482 mothers. This was found to
be 0.29 gram, an amount almost identical with the average for the
sample and therefore also slightly lower than the amount calculated as
a daily maintenance allowance for a woman of 50 kilograms, 0.32 gram.
(See pp. 82-83.)

TaBLe 23.—Calcium conlent of mother’s diet on day previous to inlerview, and
diet grade; families visited in Puerto Rico

e Calcium content (gms) of
Families visited mother’s diet 1
Diet grade
Per cent
Total distri- Average |Maximum|Minimum
bution
Total ... 506 1 .
Gradereported. ... _____________._____ 484 100 0. 287 1. 345 0. (48
Good. ... 48 10 .614 1. 345 456
Fair_.____ 194 10 . 338 638 183
Poor. ___________ e 3 19 .211 . 328 127
Very poor________ el 2107 22 . 180 . 238 . 067
Exceedingly poor____._._.._____________.___ 242 9 . 104 . 145 .048
Grade not reported ... __.._.________.._______ 2728 I N R AU

1 For foods recorded see p. 85.
? Includes 1 diet for which calcium content was not reported.

Diets reported for periods of pregnancy and lactation.
With a view to determining whether any improvement was made by

Puerto Rican women in their diet during periods of lactation, the
foods recorded as eaten on the day before the interview by the mothers
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who were still lactating were compared with the foods recorded for
those no longer lactating, and almost no difference was found.
Apparently, as a general thing, mothers in Puerto Rico do not or can
not get a_better diet during lactation than that which they take
usually. Moreover, no significant difference was found between the
lactating and the nonlactating women with regard to the inclusion of
milk in their diets, and the average calcium content of the diets was
found to be about the same in the two groups, the diets of the mothers
who were still lactating averaging 0.29 gram and those of mothers no
longer lactating averaging 0.28 gram. As was true of the sample
diets already discussed, the calcium content of the diets of the
mothers who were carrying the extra burden of lactation was, there-
fore, not only far below the “standard’ allowance (see p. 83), but
even farther below the allowance desirable for lactating women.

Table 24 shows a comparison of the grades given to diets eaten by
mothers during 531 periods of pregnancy and during 505 periods of .
lactation (combining complete and incomplete periods) with the grades
given to diets eaten on the day previous to interview by 197 mothers
who were no longer lactating. The latter group probably represents
the usual grade of diet eaten by Puerto Rican women.

Contrary to what might be expected, hiowever, it can be seen tha
the diets taken by the mothers during pregnancy were slightly, but
definitely, better than those taken on the dayv previous to the inter-
view and also better than the diets taken during the lactation periods.
The greatest difference was found in the proportion of mothers who
during pregnancy took enough milk to have their diets classified as
good.  Though the differences found are slight, they are large enough,
in all probability, to be considered significant and to indicate a tend-
ency on the part of some Puerto Rican women to improve their diets
during pregnancy, though the same effort apparently was not made
during lactation.

TasLE 24.—Diet grade of mothers during pregnancy, during lactation, and on day
previous to interview for mothers not lactating on that day

. Mothers not lactat-
};‘;“g(i;?f Periods of lactation |  ing on day previ-
pregnancy ous to interview

Diet grade

Per cent Per cent Per cent

Number | distribu- | Number | distribu- | Number | distribu-

tion tion tion

1566 | ... 2526 ... ___ 3213 ...
531|100 505 100 T T

98 19 60 12 15 8

205 39 208 41 76 39

&2 15 89 18 44 22

109 21 109 22 45 23

37 7 39 8 17 9

25 . 21 .. 16 | o ___

1 Of the 506 mothers in families visited, 50 had two children examined, and information was sought with
regard to these mothers’ diets during both pregnancies,

2 Of the 506 mothers in families visited, 30 had two children examined; of the 536 children examined, 30
were never breast fed.

¢ Of the 506 mothers in families visited, 293 were lactating on the day previous to interview,
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88 DEVELOPMENT OF BONES OF CHILDREN IN PUERTO RICO

Grade of mother’s diet in relation to income.

That the quality of the mother’s diet is closely related to income is
shown in Table 25, and has already been referred to in the section on
Income (p. 68). Since individual diets are under consideration, the
income per capita has been used rather than the total family income.
As would be expected, income influenced the quality of the mother’s
diet to a great extent. Of the mothers reported as receiving good or
fair diets, nearly two-thirds were in families with per capita incomes
of $100 or more; of those who had poor diets, only one-third had
incomes as high. 'The high cost of milk in Puerto Rico and its
scarcity are probably responsible for this, since the amount of milk
was given great weight in grading the diets, but the high cost of eggs,
butter, meat, and fresh green vegetables is also without doubt a con-
tributory factor.

TABLE 25.— Mother’s diet grade for day previous to interview and annual per capita
income of family; families visited in Puerto Rico

Families visited

|
Diet grade : Annual per capita income
t Total
Less than| $50, less | $100, less | $150, less | $200 or Not
‘ $50 than $100 | than $150 | than $200 | 1more |reported
!

Total._____.___._._____ J 506 66 130 91 38 52 129
QOO j 18 1 7 6 7 19 3
Fair. i 104 14 50 51 18 20 41
Poor_ ... ! 93 19 27 14 4 4 25
Very poor....... 107 18 32 16 8 6 27
Exceedingly poor . 42 11 10 3 1 2 15
Not reported - ....___________ 22 3 4 1 1 13

DIETS OF CHILDREN
METHOD OF COLLECTING INFORMATION ON DIETS

When the information on Puerto Rican children’s diets was being
collected, an effort was made to collect it in such form that a general
description of the diets from the child’s birth to the time of the exam-
ination could be given and that the quality of the diet at the time of
examination could be studied in relation to the physical condition of
the child. The diet information for the child was obtained from the
mother at the time the home was visited, which was, as a rule, a few
days after the physical examination of the child. The food eaten by
the child on the day before the home visit was recorded and also a
statement from the mother giving in as great -detail as possible an
account of the child’s diet from the time of his birth to the date of the
visit. As the majority of the children were 1 year of age or under at
the time of the visit, and the rest in the second or third year, it was
possible for the mothers to remember with a fair degree of accuracy
the time at which certain events took place, such as weaning and the
addition to the diet of cow’s milk and of various solid foods. The age
when certain foods were first used was recorded in months. It was
realized, however, that there could easily be an error of one or two
months either way; the time of such changes in diet has, therefore,
been considered as only approximate.
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The exact quantities of food eaten by the child daily were not
recorded, with the exception of milk, but the frequency with which
such articles of diet as fruit, eggs, leafy vegetables or other vegetables,
and cereals (including rice) were used and the time when they were
first used were recorded. The daily quantity of cow’s milk, whether
in a formula or otherwise, and whether supplementary to breast feed-
ing or not, was recorded, as well as variations in amount from period
to period.

METHOD OF GRADING DIETS

As with the mothers’ diets, each child’s diet was graded so that it
might be compared with that of the other children and might be
studied in relation to such factors as income and physical condition.
As changes in diet occur at shorter intervals during the first year
than in later ones, the first year of the child’s life was divided for the
purpose of description of his diet into four periods of three months
each, whereas the second and the third years were not divided;

- instead, a whole year, or that part through which the child had lived,
was used as the unit for grading. A diet grade was given for each
period, even if it was incomplete. Thus a child 2 months old would
receive one grade—a grade for the first 3-month period, even though
incomplete. A child 5 months old would receive two grades—a grade
for his first 3 months of life and a grade for the second 3 months,
even though the second period was incomplete. A child just a year
old would receive four grades—one for each of the 3-month periods
of the first year.

The second year, whether complete or incomplete, was treated as
a single period and given one grade; the third year was treated in
the same way. Thus a child 16 months old would receive 5 grades—
a grade for each of the 4 complete 3-month periods of the first year
and a grade for the second year, even though incomplete. A child
2% years old would receive 6 grades—4 for the first year, 1 for the
second, and 1 for the third.

By this method of grading the children’s diets at various age levels,
it was possible to study the adequacy of diets at different ages, to
compare different groups of children on an age basis, and, in addition,
to study the relation of the diet at the time just before the examina-
tion (the most recent diet period, even if incomplete) to the physical
condition of the child at the time of examination. It may be said
here that essentially no difference was found in the quality of the
children’s diets taken during a given period with respect to whether
the period was complete or incomplete.

BASIS FOR GRADES OF DIETS AT DIFFERENT AGES

The grades for diets in the different age periods were based in gen-
eral upon standards for feeding infants and young children generally
used in continental United States, with some adaptation to fit the
customs in Puerto Rico. Five grades were given: “Very good,”
“good,” “fair,” “poor,” and “very poor.” For each age period the
“very good” grade represents a relatively good type of feeding but
not always one equal to what would be described as “very good”
in continental United States. This is especially true of the second and
third periods, in which the standards for foods in addition to milk "

% Infant Care, p. 78, U. S. Children’s Bureau Publication No. 8. Washington, 1933,
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have been kept low in an attempt to adjust the grading to local
customs. The “good,” “fair,” and “poor’ grades also are based on
standards lower than those accepted in continental United States.
For example, the diets in the very good grade for periods two and three
(especially in period three), are not up to the usual standards, which
require that vegetables and eggs, as well as cereal, be begun during
these months. The poor and very poor grades include many diets
that are exceedingly low in both quality and quantity. For grades
given to diets at different age periods see Appendix Tables D1 to D6
(pp. 114-119).

The diet grades were based first on the type of milk feeding—
breast feeding or artificial feeding—and, if the child was artificially
fed, the quantity of cow’s milk and secondly, upon solid foods—the
kinds of solid foods, the number of times a week they were used, and
the age at which they were begun. In general, as the child grew older,
breast milk was given decreasing weight in the grading, and cow’s !
milk and solid foods, increasing weight. Since nearly every child was
found to receive some orange juice or other form of fresh fruit almost
daily, fruit was not taken into consideration in grading.

In the grading of milk feeding, breast milk was considered the most
satisfactory type for a child during the first 9 months of life. This
was decided upon with full recognition of the fact that in many
instances the mother’s diet was so inadequate as probably to affect
the quality and quantity of her milk. For the first 3-month period of
the first year breast milk, unsupplemented by cow’s milk, was con-
sidered the most satisfactory type of milk feeding; for the second
3-month period (4 to 6 months) and the third 3-month period (7 to 9
months) breast feeding, either alone or in major part,” was considered
most satisfactory. For the third 3-month period (7 to 9 months),
if breast feeding was found to be the minor part of the baby’s milk
feeding and 1 pint or more of cow’s milk a day was given to supple-
ment 1t, or if an average of 1% pints of cow’s milk alone was given,
the milk feeding was considered satisfactory.

After the first 9 months of life, breast feeding, unsupplemented,
was no longer considered the most satisfactory type of milk feeding,
but instead, an adequate amount of cow’s milk (1% pints to 2 pints)
or a small amount of breast milk with 1 pint or more a day of cow’s
milk in addition was so considered. During the second and third
years the grading of milk feeding was based on cow’s milk alone, 1%
pints or more a day being considered a very satisfactory amount of
milk, 1 pint satisfactory.

For children under 3 months of age no solid food was required to
have the diet considered very good, a very satisfactory milk feeding
alone being enough.

In the grading of the diets for the age periods after the first three
months, however, increasing weight was given to the addition of solid
foods to the child’s diet, namely, cereal (usually rice), vegetables
(usually some form of dried beans, but occasionally fresh vegetables
such as string beans or lettuce), and eggs. The use of rice water in

7 When a child was partly breast fed and partly artificially fed, it was not possible to tell exactly what
proportion of his milk feeding was from the breast. Ifa child was breast fed for more than haif of a 3-month
eriod or if he received an average of only 1 cup of cow’s milk a day (less than 12 ounces) in addition, the
greast milk was empirically considered to be the major part of his total milk feeding in that period. Ifhe
was breast fed less than half of a 3-month period or received an average of | pint of cow’s miik a day (12 to
20 ounces) or more, the breast milk was considered to be the minor part of his milk feeding in that period.

e ‘
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feeding formulas during the first 9 months of life was counted as the
use of cereal, though the investigators realized that relatively little
value was added to the diet in this way.

For children 4 to 9 months of age only one solid food had to be given
daily in addition to a satisfactory milk feeding to have the diet con-
sidered very good or good. That this standard for solid food during
the period from 4 to 9 months was low in the light of modern standards
for infant feeding was recognized; but it proved to be relatively high
for the usual Puerto Rican infant’s diet.

In the age period 10 to 12 months the very good diet grade included
what was considered an adequate amount of all three solid foods;
that is, eggs and vegetables used 2 to 6 times a week each, as well as
cereal once or twice daily. If such foods were eaten in combination
with 1% pints of cow’s milk a day or with a pint of cow’s milk a day
supplementing breast feeding, the whole diet was considered very
good; 1f 1 pint of cow’s milk a day was given, or only an average of 1
cup supplementing breast feeding, or, if the child’s milk feeding was
entirely from the breast, and cereal, eggs, and vegetables were all
taken 1n adequate amounts, the diet as a whole was considered good.
The fair, poor, and very poor grades represented less and less adequate
use of solid foods combined with less and less adequate milk feedings.

The grades for the use of solid foods during the period from 10 to 12
months were given as follows:

Girade Cereal Eggs and vegetahles
Satisfactory_____._ Once or twicc a day_.______ Each food 2 to 6 times a week.
Borderline_______ Once or twice a day.______ Either food 2 to 6 times a week

or
One food once a week, the other
1 to 6 times a week.

Poor..__________ Once or twice a day.______ Either food once a week or
neither given.

During the second year also the grade of the child’s diet depended
both on the kind and quantity of milk and on the use of cereal, eggs,
and vegetables. No diet was considered either very good or good
unless both cow’s milk and these specified solid foods were well repre-
sented. To be graded as very good, a diet had to contain 1 pint or
more of cow’s milk a day, and all three solid foods had to be used to an
extent considered very satisfactory. To be graded as good, a diet
had to contain 1 pint or more of cow’s milk and all three types of solid
foods in amounts considered satisfactory. Whether the use of solid
foods was satisfactory depended not only on the number of times a
week that each was given but on how early in life the use of these foods
was begun. Throughout the grading of the second-year diets, the
time when eggs and vegetables were started was given considerable
weight in determining the grade of the diet. When, as frequently
happened, eggs or vegetables were given in fair or poor amounts or
were not started until the child was 13 months or older the grade of
the diet as a whole was low,

160326°—33——7
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The grades for the use of solid foods during the second year were

given as follows:

Cereal Eggs and vegetables
Grade|
ITow often eaten How often eaten At what age begun
& o 1to 2 times a day..__| Each food 5 to 7 times a week_____ Both foods at or before 12 months,
= or
'%E One food at 12 months, the other at 13
Z‘E to 15 months.
D
> 1to 2 times a day___.| Fach food 3 to 7 times a week . .___ Both foods at or before 12 months.
= {f1to 2 times a day....| Each food 5 to 7 times a week _.__. Both foods at 13 to 15 months.
B
% 1to 2 times a day____| Each food 3 to 7 times a week _____ Onme food at 12 months, the other 13 to
& 15 months.
= 1 to 2 times a day..._{ One food 3 to 7 times a week, the | Both foods at or before 12 months.
= other 0 to 2 times,
1to 2 times a day____| Each food 3 to 7 times a week . ____ One food at or after 16 months, the other
before 16 months,
or
2 Both foods at 16 months.
f-, 1to 2 times a day.._.} Fach food 3 to 7 times a week, Both foods at 13 to 15 moriths,
= or
8 One food 3 to 7 times, the other 0
/= to 2 times.
1to 2 times a day_.__| One food 3 to 7 times a week, the | One food at 12 months, the other at 13
other 0 to 2 times. to 15 months.
0 to 2 times a day.._.| Each food 3 to 7 times a week _____ One food at or after 16 months, the other
before 16 months.
5, |}0 to 2 times a day_.__| One food 3 to 7 times a week, the | One food at or after 16 months, the other
5 other 0 to 2 times. before 16 months,
s or
g Both foods at 16 months.
§ 040 2 times a day____{ Neither food in diet Both foods at or before 12 months,
=l or or
P Either food 1 to 2 times a week. One food at 12 months, the other at 13
to 15 months,
or
Both foods at 13 to 15 months.
0 to 2 times a day__._| One food 3 to 7 times a week, the | One food at or after 16 months, the other
. other 0 to 2 times. before 16 months.
2
% 0 to 2 times a day_.__| Neither food in diet One food at or after 16 months, the other
& or before 16 months,
5 Either food 1 to 2 times a week. or
‘é Both foods at 16 months,
g or
= One food at or after 16 months, the other
el before 15 months.
@
” |loto2timesaday_ .| () . . ... ).

78 Neither eggs nor vegetables in diet.

The diet grades for the third year also were based on the use of
milk and solid foods, the same standards in general being used as for

the second year.

GRADES GIVEN TO DIETS

Chart IX™ shows, for successive periods of the first two years of
the child’s life, the percentage distribution of the grades given to the
diets taken by the children for whom diets were reported. It will be
seen that in these two years, according to the grading plan used, the

diets deteriorated rapidly in adequacy.

In the early periods, as has

7 For data upon which Chart IX is based, see Appendix Tables D1, D2, D3, D4, and D5.
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already been pointed out, the most important element that affected
the grades given to the diets was breast milk; in later periods it was
cow’s milk and solid foods—especially solid foods.

Diet Grades

Very §ood  Good Fair Poor  Very poor

‘Per
cent
5.

554 children

Period| 50,
(under 4 months)

25

ke 463 children

Period 2 50,
(4-6 months)

25,

5.

367 children

Period 3 50,
(7-9 months)

25

. 293 children

Feriod 4 50
(10-12 months)

203 children

Period 5 50
(13-24 months)

0.

CHART IX.—Diet grades during specified age periods in the first 2 vears of life; Puerto Rican children
1 to 34 months of age

Breast feeding, either alone or supplemented with feedings of cow’s
milk, was continued for more than half the children to the end of the
first year. During the second year, or that part of it through which
the child had lived up to the time of interview, breast feeding was
continued for about two-fifths of the children. In the period between
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10 and 12 months, only about half the children received what was
considered a relatively satisfactory amount of cow’s milk (1 pint or
more), either alone or as supplementary to breast feeding. Nearly
all the rest of the children were still breast fed, either entirely or with
supplementary feedings of less than 1 pint of cow’s milk a day; a
very few recetved no breast milk and an inadequate amount of cow’s
milk. During the second year (or that part of it through which the
child had lived) half the children received 1 pint or more of milk daily,
the majority of the rest receiving only an average of 1 cup of cow’s
milk daily, either alone or supplementary to breast milk. A very few
children were still entirely breast fed in the second year.

For infants during their first three months of life solid food did not
enter into the grading, the diet grade being based on the type of milk
feeding only. In the diets of children 4 to 6 months of age the use of
any sort of solid food in addition to milk was relatively uncoramon.
Of the 469 children graded for this second 3-month period only a small \
proportion (19 per cent) had received cereal in any form. Two chil-
dren only were reported as having had vegetables in this second period
and 1 as having had eggs. Since, however, the diet grades in this
period were planned so as not to depend greatly upon the addition of
solid food, but more upon breast feeding, a large proportion of the
diets of children of this age were graded as “good.”

In the third period, from 7 to 9 months of age, only 144 of the 367
children whose diets were graded (39 per cent) received any solid food
in addition to milk. Many of these received cereal only; only 32
received vegetables, with or without cereal; and only 3 received eggs.
In the fourth period, from 10 to 12 months, 172 of the 293 children
whose diets were graded (59 per cent) received some solid food in addi-
tion to milk. Of these, 98 received cereal only (usually rice); 69,
vegetables, (usually dried beans, but occasionally a green vegetable)
either alone or in combination with other foods; and 9, eggs, either as
the only solid food or in combination with others. In spite of the
fact, then, that by the end of the first year of life about half the children
were recelving 1 pint or more of cow’s milk daily, very few could be
graded as having very good, good, or even fair, diets because of the
extreme lack of supplementary foods.

In the second year only 2 of the 203 children received all three solid
foods in “very satisfactory’ amounts; 9 received all three foods in
satisfactory amounts; 27 received vegetables or eggs or both in bor-
derline amounts, as well as enough cereal; and 165 in unsatisfactory
amounts, or none at all. Ten received no solid food at all, not even
cereal; these diets were in the very poor grade.

The diets taken by these Puerto Rican children were, then, far below
the standards usually accepted in continental United States with
regard to the quantity of milk and also with regard to the use of
other foods usually considered necessary. It is not surprising that
during the period when a full diet of cow’s milk and solid {oods should
have been established the nutritional condition of the children became
increasingly unsatisfactory.

VALUE OF BREAST FEEDING IN RELATION TO MOTHER'S DIET

The classification of the children’s diets has been based upon the
empirical assumption that breast feeding, regardless of the adequacy
of the mother’s diet, is, when supplemented at appropriate ages by

S o 4
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certain additional foods, the best method of feeding children under
10 months of age, and that after 10 months an adequate amount of
cow’s milk, with liberal use of certain solid foods, constitutes the best
diet. As the mothers’ diets during both pregnancy and lactation
were on the whole poor (see p. 86),it may well be questioned whether
breast feeding should have been considered very satisfactory for these
children. Recent experimental work has shown that the quality of
the mother’s diet influences the nutritive value of her milk.® As 95
per cent of the children were breast fed either entirely or partly during
the first 3 months of life, and 77 per cent during the period from 4 to 6
months, there would seem to be ample opportunity to show the effect
of inadequacy of the mothers’ diets on the ability of the mothers to
nurse their children.

Comparison, however, of the diets eaten during lactation by women
who were able to nurse their children through six months with those
who did not nurse them after the first three months shows little dif- !
ference in the quality of the diets. Indeed, a larger proportion of
mothers who nursed their children through six months than of those
who nursed their children for less time than that reported diets that
fell in the two poorest groups. The quality of the mother’s diets
during lactation apparently did not influence the length of the nursing
period.

So, too, the diets eaten during pregnancy could not be shown to have
influenced the length of the nursing period. The fact that there were
so few women whose diets could be classified as really good may ac-

. count for the lack of contrast between diets of good quality and of poor
quality in their effect on the length of the nursing period.

Considering the poverty of these mother’s diets, the question may
very well be raised with regard to the desirability of grading breast
feeding as very good, but since the real quality of the breast milk was
not known, and since many of the artificial formulas substituted would
probably have been even more inadequate, as can be judged from the
few reported during these first 6 months (see Appendix Tables D1 and
D2), it seemed best to consider breast milk as the most satisfactory
food on the whole for these children in their early months.

CHILD'S PHYSICAL CONDITION IN RELATION TO DIET AT TIME OF INTERVIEW

The assumption that breast milk was on the whole the best food
may be shown to be reasonably correct by comparing the nutritional
condition of children who were examined during periods when breast
milk was the chief part of the diet with that of children who were
examined in later age periods, when breast feeding was less common,
and also by studying the relation of the diets as a whole that the
children were receiving at the time of examination to their physical
condition.

It has already been pointed out in the section on physical condition
of the children (see p. 26) that the children who were examined during
the first 6 months of life showed on the whole more satisfactory
amounts of subcutaneous fat than those examined during later months,
and also (see p. 22) that the children under 6 months more nearly ap-
proached the average weight for age of white children in continental

YBO lli\d(lzg‘zgnum, Elmer V., and Nina Simmonds: The Newer Knowledge of Ni utrition, pp. 410-432, New
ork, .
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United States than did those over 6 months. This alone would point
to the fact that the breast milk that these children were receiving,
regardless of its quality, was in all probability a more satisfactory food

Per cent
[¢] 10 20 30 40 50 60 70 80 90 100

Breast feeding ) ) A L : L A : N
only
N %

{4 children

Mixed feeding
(breast milk and

cow's mitk) \

105 children

Cow’s milk
feeding only \

85 children \
Subcutaneous fat

[:] Good NN Fair m Poor and very poor

CHART X.—Subeutaneous fat in relation to type of milk feeding at time of examination; Puerto Rican
children 13 months of age and under

for children of this age than any food that the older children were
receiving. Moreover, when children 1 year of age or under were
studied, a definite relation was found between the food that the child

Per cent
] 10 20 30 40 50 6|0 70 89 99 100
very good and
dood diet \
164 children N

Jair diet Nl
PO o aier” \\\\\\

104 childrenr

Subcutaneous fat
[: Good m Fair M Poor and very poor

CEarT X1.—Subcutaneous fat in relation to diet grades at time of examination; Puerto Rican children
13 months of age and under.

was receiving at the time of examination and the child’s physical con-
dition as shown by the amount of subcutaneous fat. This relation
may be seen in Charts X and XI. From Chart X there would seem
to be little doubt that during the first year of life children who were
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entirely breast fed up to the time of examination, that is, received no
cow’s milk at all, were the most satisfactorily nourished, whereas those
on cow’s milk alone were the least satisfactorily nourished. In this
connection, however, it should be pointed out that 70 per cent of the
141 children who were entirely breast fed at the time of examination
were at that time under 7 months of age and that only 22 per cent of
those receiving no breast milk were equally young.

When the grade for the entire diet (solid food as well as milk) that
the child was receiving at the time of the home visit was considered
in relation to the amount of subcutaneous fat, a similar though some-
what less striking relation was found; this is shown in Chart X1.

From the study of the nutritional condition of the children and of
their diet it would appear that breast feeding, regardless of the quality
of the mother’s diet, was the diet that brought relatively the best re-
sults; but it is also apparent that after the children became 6 months
of age even these results were not satisfactory according to general
standards in use in continental United States. If the mother’s diet
had been better, and if adequate solid foods had been included in the
child’s diet in addition to the breast milk, the nutritional condition
of the children would, without much doubt, have been better.

ECONOMIC CONDITION OF FAMILY IN RELATION TO CHILD'S DIET

The grade of the child’s diet as a whole and the type of milk feeding
were studied separately in relation to several economic conditions—
the per capita income of the family, the number of persons who were
sharing the family diet, and, if the father had been unemployed, the
duration of his unemployment—but no relation was found. The ab-
sence of any such relation is probably due to the fact that the great
majority of incomes were so low thaf contrasts could not be drawn.
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SUMMARY

The main part of this investigation consisted in obtaining roent-
genograms of the forearm bones of nearly 600 children under 3 years
of age living in Puerto Rico, where children are exposed to sunlight
all the year round. These were obtained so that they might be com-
pared with roentgenograms of children of the same age group living
in New Haven, where much less sunlight is available. Besides the
roentgenographic examinations, physical examinations were given to
the children.

As part of the physical examinations, the weight and height of each
child were taken. In weight the group of Puerto Rican children |
examined fell considerably below a group of children examined some
years before in continental United States, and in height the Puerto
Rican group fell somewhat below it. The differences for children
under 6 months of age were, however, less than those for children
over 6 months. )

Many of the children examined seemed to be poorly nourished.
From study of the final tabulations it is apparent that the point of
view of the physicians becamme warped as they proceeded with the
examinations and that their standards for the various grades of
nutritional condition were unintentionally lowered by the prevalence
of poorly nourished children. Grades for subcutaneous fat are given
in the report in order to show the variation within the Puerto Rican
group, but these estimates should not be compared grade for grade
with estimates for children in continental United States, since the
grade “good” given to the group in Puerto Rico is probably com-
parable with the grade “fair” as used in continental United States,
and so on.

Special clinical and roentgenographic examinations were made in
order to determine whether rickets was as infrequent in this region as
would be expected on account of the sunny climate. At clinical
examination 50 children (about 9 per cent of those examined) were
thought to show (usually in slight degree) the physical signs that are
commonly considered evidence of rickets. At roentgenographic
examination, only 5 (less than 1 per cent) showed evidence of rickets—
3 in a slight or very slicht degree and 1 in an advanced degree; 1
showed a healed process of many months’ standing. Study of the
roentgenographic incidence of rickets and of the relation of the roent-
genographic incidence to the clinical has led to the belief that many
of the clinical diagnoses of rickets made during the present study were
wrong and that the physical signs upon which they were based were
in all probability within the limits of variation of normal growth and
development.

The slight deviations from the preconceived normal which had been
considered signs of slight rickets in a previous study made in New
Haven by the United States Children’s Bureau in cooperation with
the department of pediatries, Yale University School of Medicine,
were almost totally absent (3 children with such deviations out of
584 children examined). It is therefore concluded that the deviations

98
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found in the New Haven study were properly considered signs of
rickets and that the standards of normal used in that study were
not too limited.

A report is given of 59 cases of marked osteoporosis ocecurring in
children who, with the exception of 2, had no rickets, and it is sug-
gested that the osteoporosis was due to gross inadequacies in the diet,
especially inadequacy of calcium.

The incidence of transverse lines appearing in the roentgenograms
of the bones of the forearm was studied. These lines are thought to
be evidence of intermittent growth and, as was expected, were found
more frequently in these Puerto Rican children than in children of
the same age in New Haven.

The socio-economic conditions under which the families were living
at the time of the investigation were studied—the size of the families,
housing facilities, income, and diet. The diets of the mothers and
children were considered of especial interest because of the relation |
of the content of these diets to the growth of the children and to the
roentgenographic appearance of their bones. The low calcium con-
tent of the mothers’ diets was most striking and was due primarily to
the fact that almost negligible amounts of milk were taken by a
majority of the women. The calcium content of the children’s diets
could not be calculated, but it is probable that the inadequacy of
calcium in the mothers’ diets is characteristic of the diets of the
children also. The quality of the children’s diets deteriorated rapidly
after the breast-feeding period was over. Unsatisfactory amounts of
cow’s milk were given to at least half the older caildren. The solid
food that was given was added to the diet later than is usual in con-
tinental United States and was insufficient in amount and variety;
the use of green vegetables and of eggs was relatively rare. The
basis of the average child’s diet after weaning was rice, beans, and
coffee, with a little milk and, occasionally, green vegetables. The
diets of both mothers and children were grossly inadequate, especially
as regards milk and green vegetables.
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TABLE A3.—Average height at each month of age; boys and girls 1 to 33 months of
age examined in Puerto Rico

Average height {centimeters)

Age ! at examination Boys Girls
Observed Smoothed Observed Smoothed
53.3 52.8 5104
56.2 55. 4 85. 91
3 months. _ 58.6 58.9 58, 44
4 months.. 62.8 61.2 60. 38
5 months__ 62.9 60.7 62. 00
,,,,,,,, 64.0 6i.5 63.41
,,,,,,, 64,5 64. 0 64. 69
66. 6 64,5 65. 86
67.8 68.0 66. 96
10 months___ 68.7 67. 5 67. 69 ‘
11 months___ 69. 8 68.8 68. 08 §
12 months___ R 72.0 69.6 69, 92
Bmonths.________ . 69.8 72.0 70. 82
14 mont{ls, R 75.3 3.4 71.70
15 months___ 5.5 73.1 72.55
16 months._._ R - 75.5 75.2 73.38
17 months___ [ 74.9 76.0 74.19
18 months. ___._____ 76.0 73.7 74.99
19 months.__._____ 7.0 74.4 75.76
20 months___ 4.9 79.0 76. 53
21 months___ 75.5 77.6 77.28
22 mont{ls,,, 78.4 75.6 78.02
23 months.__ 80. 6 78. 4 78.75 R
24 montﬁs,,_ 84.0 8.3 79. 47 .
25 months.__ - 80. 18 .
26 months___ 1 80.4 [ 81.1 { . 80. 88 |
27 months...___ 1T [ l 81,53
Wmonths._______________ 82,27 .
29months ______.________._____ ] 85.1 { 84.0 { 82.95 i
30 moutgs _______ - [ 83. 63 |
31 months. 84. 30 ]
32 months_ } 86. 9 J 4.0 { &4, 96 |
83months . ... | | 85.63 |

Equations of curves used in smoothing: '
Boys, y=>52.4200514-0.548181r4+10.97664% log. r.
Hrls, y=>51.434797--0.507865r4-11.478762 log. 1.

2 representing age in months, y representing height in centimeters.

t Age is given as of nearest month; that is, ““1 month” is from 16 days to ! month and 15 days, inclusive. :
Note that from 26 months onward each observed average includes a 3-iuonth interval. i
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TaBLE A4—Teight and age; boys 1 to 33 months of age examined in Puerto Rico

’ Boys 1 to 33 months of age

Weight (kilograms) reported 2

Age ! at examination "Sc
Total , ] T LE
| Total f J [ 5%
re- 341567187910 ‘ 1112113 ] 14 Lo
ported ! [ };’ =
=
Total _________.___ ‘
Agereported 23
1 month 2
2 months. 11 1 T 2| ).
3 months. 16 16 Pleecp 70 40 4|
4 months_ 19 Wi b1y 38| 50 5] 4
5 months. - 18 Wit 2] 1) 4] 9] 1
6months___._______________ 16 B 1) 24} 3| 711 4
7 months __ 13 Wi 4 1| 4] 4] 3
8 months._ 17 6] 1| 14| 27 6] 1
9 months. __ 13 1Bl__] 1 1 1 4| 5.,
10 months __ 15 15 -l Lo 5] 6] 2
11 months._ _ 17 17 1 Tl 2] 9] 3
12 months. 12 12 R 41 5
13 months 9 3] 1
14 months 8 2| 4
15 months 8 1) 1
16 months 11 1 1 3
17 months - 12 12 1] 6
18 months_ 6 11 3,
19 months__ 10 10 4
20 months _ 7 2
21 months . 41 T
22 months 5 1
23 months_ 7 .
24 months..____ - 4 2
25 t0 27 months. - 14 1 1
28 to 30 months___ - {40 R s (i YO ENRNON DO S N A
31 t0 33 months ____________ 7 g R
Age not reported.____._________ J 12 [ 12

! Age is given as of nearest month; that is, “1 month” is from 16 days to 1 month and 15 days, inclusive,
and so on.

2 Weight is to nearest kilogram; that is, **3 kilograms”’ is from 2.50 to 3.49 kilograrms, inclusive, and 50 on.

Provided by the Maternal and Child Health Library, Georgetown University



104 DEVELOPMENT OF BONES OF CHILDREN IN PUERTO RICO

TABLE A5.—Weight and age; girls 1 to 33 months of age examined in Puerto Rico

Girls 1 to 33 months of age

‘Weight (kilograms) reported 2 -
Age ! at examination S
Q
Total | ity =5
re- | 203 | 4567 8|9110[1112]13|14 &5
ported = s
Total . o 274 272 1 2121|1742 4513638({40 19| 6| 4 1 2
Agereported. ... 266 264 1 2121117 41|43 |36 |36[37119] 6| 4 1 2
Imonth _.___._______.__ 8 8 77 1 I
2months___.______..____ 17 17 4 I |
3months .. ___________ 11 11 4 N i
4 months___ . 12 12 3 B i
5 months___ P 18 18 2 - ]
6 months__. . 15 15 |. 1 -
7 months___ . 12 12 - -
8 months___ . 13 13 1 -
9 months___ o 7 71- 1 -
10 months.__ - 11 11 |.. -
11 months__ I 10 9. [N S 3N I 1
12 months_. - 9 9 20 2] 1
13 months____ . 13 13 6 41 1
14 months____ 7 7|-- RO R B
156 months_. L 13 131 4| 2] 6
16 months.. - 5 5. | 1} 4
17 months._. . 5 51 2] 2
18 months__ - 7 7. 1 1] 4
19 months_. . 5 51 .| 3 1
20 months.__ 4 44 _ e 20101
21 months_. o 9 9 . 1] 2 4
22 months__ L 5 5. 21 .41
23 months._ - 9 9. 2] 1] 3
24 months______ - 7 6. 1} 2 (... S
25 to 27 months - 24 24 i . 1 703 4
28 to 30 months________ 5 L. JRU R I | 1
31to 33 months.___.___ 5 53 O R AU U M SR S U SN B | e
Agenotreported_.__._.____ 8 8 |ooleoobdp b2l 20 3
| |

ldAge is given as of nearest month; that is, *“1 month” is from 16 days to 1 month and 15 days, inclusive,
and so on.
# Weight is to nearest kilogram; that is, ““3 kilograms®’ is from 2.50 to 3.49 kilograms, inclusive, and so on. :
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TaBLE A6.— Average weight ot each month of age; boys and girls 1 to 33 months of
age examined in Puerto Rico

Average weight (kilograms)

Age ! at examination Boys Girls
Observed Smoothed Observed Smoothed
lmonth. . 4.0 4.08 4.1 3.79
2 months_ 5.0 5.01 4.6 4.81
3 months. 5.6 5.69 5.6 5.44
4 months__ 6.6 6. 06 6.2 5.91
6.5 6. 44 5.9 6. 30
6.5 6.77 6.1 6.62
6.8 7.07 6.8 6.91
7.3 7.34 6.7 7.18
7.2 7.59 7.4 7.42
7.8 7.83 7.5 7.064
7.8 8.06 7.4 7.85
8.7 8.28 8.0 8.05 |
7.9 8.49 8.2 8.24
9.5 8.69 9.4 8.42
9.6 8. 89 9.0 8. 59
9.5 9. 08 9.8 8.76
9.3 9.27 9.8 8.92
9.3 9. 46 9.1 9.08
9.5 9. 64 8.8 9. 24
9.7 9.81 9.8 9.39
9.3 9.99 9.3 9. 53
10.2 10. 16 8.6 9. 68
10.3 10.33 10.1 9.82
10.0 10. 49 9.0 9.96
10. 66 10. 09
10.9 10. 82 10. 4 10. 23
10.98 10. 36
,,,,,,,,,, 11. 14 10. 49
__________ [ 1.7 11.30 11.0 10. 62
. 11. 45 10.75
31 months. - 11.61 10. 87
32 months . 11.8 11.76 10.8 10. 99
33months.___ . .. 11.91 11.12

Equations of curves used in smoothing:
Boys, y=3.9663614-0. 1164962+-2.701817 log. 7.
Girls, y=3.713483--0.080924x1-3.116864 log. z.
z representing age in months, y representing weight in kilograins.

! Age is given as of nearest month; that is, ‘1 month”’ is from 16 days to 1 month 15 days, inclusive.
Note that from 26 months onward each observed average includes a 3-month interval.
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TasLe A7.—Weight for height of boys 1 to 33 months of age examined in Puerto
Rico

Boys 1 to 33 months of age

Weight (kilograms) reported s
Height (centimeters) A 2
2
-
Total | pa1 = g
re- 3 4 5 6 v 8 9 | 10|11 12]13] 14 g
ported e
Total . 307 305 | 5|16 |24 | 305549148 133]26] 9| 71 3 2
Height reported . ______________ 304 302 4161 24130[55149 |46 (33126 9| 7| 3 2 '
47, under 49___ 1 1 1

49, under 51.
51, under 53.
' 53, under 55_
55, under 57.
57, under 59.
59, under 61
61, under 63.
63, under 65_
65, under 67_
67, under 69
69, under 71_
71, under 7
73, under 75.
75, under 77___
77, under 79.
79, under 81_
81, under 83._

— ' '
e CE RS EN BN I e

x
=
=4
&
@
2
2

5, under 87
&7, under 89
&9, under 91
91, under 93
93, under 95..__________._____

Height not reported

TaBLeE A8.—Weight for height; girls 1 to 33 months of age examined in Puerto Rico

Girls 1 to 33 months of age
Weight (kilograms) reported 2
Height (centimeters) = 3 '
. | Total | Total =%
re- 2 (314|567 8 +9 10|11 ]12 13|14 %‘4%
> oF
ported =
Total .. ... ... 274 272 1 2120 11742145136 3814019 6 4 1 2
Height reported. .__________ 272 2700 1] 22017141 (45|36 |38 j40(19| 6] 4| 1 2
45, under 47 - 1 S T T ORI SRR RIS SRR I SR (RSSOt (RSN ROV PSRN NS S
47, under 49__ - 1 1 ) I
49, under 51 _ 2 2 N
51, under 53 - 1 1. 1|
53, under 55 - 13 13 |. 10 24
55, under 57__ - 9 9. 3| 3
57, under 59__ - 13 13 | 21 6
59, under 61__ - 17 17 2
61, under 63__ - 20 20 3
63, under 65 _ - 14 14 | 1 1
65, under 67.. - 26 26 |- R 6
67, under 69__ - 13 13 - 6
69, under 71 . 18 18 |- 9
71, under 73 - 19 19 4
73, under 75 - 25 24 5
75, under 77 . 23 23 2
77, under 79__ - 17 17 3
79, under 81__ - 10 10 | oo -
81, under 83_ . - 14 € 20 IR R NN
83, under 85__ B 3 3 J
85, under 87__ - 9 8 .
87, under 89__ - 2 2 .
89, under 91.._ - 1 1 JE
91, under 93.___________ 1 1 [
Height not reported.____._. 2 20 RO PR I N U I S RSO (RO DRSO PRUpOS) SRR FEPRUN SRS PRI (O
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TasLE A9.— Average weight for hel;ght; Puerto Rican boys and girls

| . .
Average weight (kilograms) Avreage weight (kilograms)

Boys (Girls Boys Girls
Average height Average height

(centimeters) - = - = (centimeters) - = - =

2 a g 2 g = g kS

5 3 Z 3 g = 9 3

5 g Z g g g g g

£ g = = £ =) 2 =}

=] w o w o o =} n
,,,,,,,,,,,,,,,, 2.0 2.65 8.6 853 8.8 8.47
3.0 2.89 4.0 3.10 9.3 . 00 8.4 .92
,,,,,,,, 3.36 4.0 3. 54 9.5 9.47 9.4 9. 36
4.0 3.83 4.0 3.99 9.6 9. 94 9.4 9. 81
4.5 4.30 4.1 4.44 10.7 | 10.41 10.3 10. 26
4.8 4.77 4.7 4.89 11.1 10. 88 10.9 10.71
4.3 5.24 5.2 5.33 11.3 11.35 11.3 11.15
5.5 5.71 6.0 5.7 1.8 11.82 11.6 11.60
6.3 6.18 6.1 6.23 12.6 12.29 12.5 12.05
6.6 6. 65 6.4 6. 68 13.0 12.76 11.0 12.50
7.0 7.12 7.2 712092 . 13.23 14.0 12.94
7.7 7.59 7.5 7.57 130 | 1371 . .

8.3 8.06 7.8 8.02 |

Equations of curves used in smoothing:
Boys, y=2.41528040.235207r.
Girls, y=2.19963340.223848 .
Z representing centimeters of height above 46; y representing weight in kilograms.

TaBLE A10.—Head circumference and age; boys 1 to 33 months of age examined in
Puerto Rico

Boys 1 to 33 months of age
Age!at examination Head circumference (centimeters) 2
To-
tal
34 3536|3738 (39401414243 |44 45/ 46 47 148 149 [ 50 | 51
Total. ________ 307 1 1 3 6| 9102317 {2837 (25] 26|44/ 41 234 11 1 1
Age reported._ ... ___|295 1 1 3| 6] 9110|22|16127]35(24 /2443140 21 11 1 1
lmonth________ 9 Ly 1| 2 2] 2/_.|1 RS U S N N SN AOU N I N
2months__.____} 11 11 1] 5. 3 O . -
3months_______| 16 -] 2 6 b 3 IR S -
4 months_ 19 R 5 2 3 |- -
5 months_ |18 4 3 1. . -
6 months_ . | 16 2 5 - -
7 months. 13 5 - -
& months_ .| 17 7 3.
9 months . 113 2 20 20 ..
10 months S 15 6 11311
1l months._.____| 17 3 47 2] 1
12months..____| 12 - 20 7.
1I3months.____| 9 1 11 2] 1
14 months_.____| 8§ 11 2] 2
IS months. ... | 8 1] 41 3
16 months_ _ 11 11 2| 3| 4
17 months_ . 12 T 5] 5} 1
18 months. . 6 | 10 2| 2
19 months . _ 10 T 6|1
20 months._ _ 7 o4t 14 2
21 months. _ 4 20 1 |.__.
22 months._ _ 5 ) 81
23 months______| 7 1] 3|1
24 months______ 4 12|
25 to 27 months._| 14 20403 3| 1
28 to 30 months_{ 7 20 20 1| 2| ...
31 to 33 months.| 7 | 1) 1| 4 I
Agenotreported___| 12 |___|.__ ||| __|__|1 Ty 120 0l 20 v 14 o2 |

! Age is given as of nearest month; that is, ““1 month” is from 16 days to 1 month and 15 days, inclusive,
and so on.

2 Head circumference is given as of nearest centimeter; that is, ““34 centimeters” is from 33.50 to 34.49 cen-
timeters, inclusive, and so on,

160326°—33—8

L - T
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108 DEVELOPMENT OF BONES OF CHILDREN IN PUERTO RICO

TaBLE All.—Head circumference and age; girls 1 to 83 monihs of age examined
tn Puerto Rico

Girls 1 to 33 months of age

Age 1 at examination Head circumference (centimeters) 2
Total

34 135(36(37 (383940 |41 42|43 |44 45|46 47 48[49

Total oo .. 2741 21 2| 8[10(10]11118 152412514537 (32{17] 9 9
Agereported. . ______._____ 2661 21 21 811010} 11|18 (15|23 25141 (35|81 |17, 9 9 !
R 1 month. 8

2 months__ 17

3 months__ 11

4 months__ 12

5 months 18

6 months 15

7 months__ 12 :

& months 13

9 months_ _

10 month
11 months________ R 10
12months________ 9
13 months_

15 months_ __
16 months. _
17 months_
18 months_
19 months. _
20 months_

21 months__
22 months.__
23 months__
24 months______
25 to 27 months.
28 to 30 months_
31 to 33 months___

[SEEVCEE T U ORI

'

X

—

Age not reported. . ________ “

1 Age is given as of nearest month; that is, ‘1 month” is from 16 days to 1 month and 15 days, inclusive,
and so on.

2 Head circugferenee is given as of nearest centimeter; that is, ““34 centimeters’ is from 33.50 to 34.49
centimeters, inclusive, and so on,
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TaBLE A12.— Average head circumference at each month of age; boys and girls
1 to 35 months of age examined in Puerto Rico

Average head circumference (centimeters)
Age 1 at examination Boys Girls
Observed Smoothed Observed Smoothed
lmonth . _._________ 36.8 36.25 36.0 35.33
2 months__ 38.5 38.62 37.4 37.77
3 months_. 39.7 40. 00 39.0 39.19
4 months_. 40.7 40.99 40.3 40.19
5 months._ 41.5 41.76 40.7 40. 96
6 months._ 42.0 42.38 40.7 41. 59
7 months. _ 42,7 42.91 41.6 42.12
8§ months__ 43.3 43.38 42.2 42.57
9 months. _ 43.9 43.78 43.6 42.97
10 months_ 4.0 44.15 43.7 43.33
1l months . _..______________. . 43.7 44,48 43.6 43,64 !
12months..._____.__._____ 45.5 44.78 43.9 43.93
13 months.__ 44.6 45.06 44.2 44 20
14 months... 46.4 45.32 45. 4 44 44
15 months_.. 46.3 45. 56 44.6 44, 67
16 months. . 46.7 45.7 45.0 44.88
17 months._. 46.5 46. 00 45.2 45.07
18 months._ 46.2 46. 20 45.1 45.26
19 months. 46. 5 46. 39 45.2 45.43
20 months. 46.7 46. 58 46.3 45. 59
21 months_._ 46.0 46,75 45.7 45.75
22 months__ . 46.8 46.91 45.2 45. 89
23 months.___ 47.0 47.07 46.8 46. 03
24 months___ 46.3 47.22 45.9 46. 16
25 months___ 47.37 46. 29
26 months. 47.6 47. 51 46.8 46. 41
27 months_ 47. 64 46. 52
28 months. .. 47.77 46. 63
29 months. .. 47.4 47.90 46.8 46.73
30 months___ - 48.02 46. 84
31 months__. - 48.14 46.93
32months...____.______________ 48.7 48.26 46. 2 47.03
33months _________ .. ... 48.37 47.11

Equations of curves used in smoothing:

Boys, y=236.2417924-0.0066902+7.839603 log. z.

Girls, 4=35.346584—0.01952721-8.173817 log. z. .
Z representing age in months; y representing head circumference in centimeters.

! Age is given as of nearest month; that is, “1 month” is from 16 days to 1 month and 15 days, inclusive,
Note that from 26 months onward each observed average includes a 3-month interval.
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Appendix B.—SKELETAL SIGNS OF RICKETS

TasLe Bl.—Clinical diagnosis of rickets in relation to number of skeletal signs
usually considered evidence of rickets; children examined in Puerto Rico

Children, examined i
Clinical diagnosis of rickets
Total
Number of skeletal :

: . Questionable s i
signs No rickets diagnosis Rickets 9
!
Per cent Per cent Per cent Per cent :

Number | distribu- | Number | distribu- | Number | distribu- | Number | distribu-

tion tion tion tion

584 100 400 100 134 100 50 100

238 41 236 59 2 | S RO o,

208 36 136 34 69 51 3 8

97 17 24 8 51 38 22 44

30 5 4 1 11 8 15 30

9 P2 N S, 1 1 8 16

2 [0 S A AN MR 2 4

1 Less than 1 per cent.

1190
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TaBLE B2.—Clinical diagnosis of rickets in relation to combinations of skeletal signs
usually considered evidence of rickets; children examined in Puerto Rico

Children examined

Clinical diagnosis of rickets

Skeletal signs

T Ques- Rickets
Nko tignab}c
rickets iag-
nosis | Total | Slight | M0der Mark-
Total o e 584 400 134 50 46 3 1
NODe. - e et 238 236 2 ISR PRSPPI PR
One skeletal signonly. - .o 208 136 69 3 ;3 R U,
Costochondral junetions....________..._.. 25 2
EDIPhySes - - 15 4
BOWIeES oo e e 87 72
Knock-knees... .. 37 32
Harrison’s groove. ... 9 2
Parietal or frontal bosses
larged - - oo 14 7
Craniotabes_ . ... - 3 1
Asymmetry of head. ... ... . 18 16
Two skeletal signs_ oo ool 97 24 511 . 22 21 1o
Costochondral junctions and epiphyses.... 17 P 1 4 S T
Costochondral junctions and bowlegs___.. 17 3 9 5 5
Costochondral junctions and knock-knees. 7 2 5
Costochondral junctions and Harrison’s
ELOOVE. - oot oo e i ) 3N FU—, U (EPRSPRESRR R SR MO
Costochondral junctions and parietal or
frontal bosses moderately enlarged....... 3 1 1 1 ) U5 PR
Costochondral junctions and craniotabes.. DR P S, 1 ) O U S
Costochondral junctions and asymmetry
ofhead. - e 1
Epiphyses and bowlegs. ..~ 3

Epiphyses and knock-knees_ ___
Epiphyses and Harrison’s groove.
Epiphyses and asymmetry of head. __....
Bowlegs and knock-knees_. . _._ P
Bowlegs and Harrison’s groove. _
Bowlegs and parietal or frontal bosses
moderately enlarged . _________ -
Knock-knees and Harrison’s groove______
Knock-knees and parietal or frontal bosses
moderately enlarged .. ... _____._.___
Harrison’s groove and pigeon-breast__.___
Asymmetry of head and parietal or frontal

bosses moderately enlarged_____________ 2| 2 e
Parietal and frontal bosses moderately

enlarged ..o ) (RO (R 1 b O I

Three skeletal signs. - - - oo ceomao . 30 4 11 15 15 | e

Costochondral junctions, epiphyses, and

parietal or frontal bosses moderately en-

larged.- - ool o I P R, 1 b U R R
Costochondral junctions, epiphyses, and

bowlegs . .« 6 |ocoeaae 3 3 : 20 RN S,
Costochondral junctions, epiphyses, and .

knoek-knees._ - amoooo e b2 I 2 b2 I .
Costochondral junctions, bowlegs, and R

asymmetry of head. ... __._____. 2 1 ) 3 N SN R A
Costochondral junctions, bowlegs, and

parietal or frontal bosses moderately

enlarged . ________ . ___ ) N P b 1 PR RS (RN U
Costochondral junctions, bowlegs, and

Harrison’s groove. .- -ccoeeooo__. - 2 3 F: J SRR N,
Costochondral junctions, bowlegs, and

knock-knees 3 2 1 N S ER
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112 DEVELOPMENT OF BONES OF CHILDREN IN PUERTO RICO

Tasre B2.—Clinical atagnosis of rickets in relation to combinations of skeletal signs
usually considered evidence of rickets; children examined in Puerio Rico.—Con.

Children examined

Clinical diagnosis of rickets

Skeletal signs ]
. Total Ques- Rickets
No |tionable
rickets | diag- ioht | Moder-| Mark-

5 e
nosis { Total | Slight ate od

Three skeletal signs—Continued
Costochondral junctions, parietal or fron-
tal bosses moderately enlarged, and

asymmetry of head. .. ... _.___._____ 21 .. 1 1 ) I PRSI
Costochondral  junctions, Harrison's

groove, and asymmetry of head ________ I A PR 1 ) P |
Costochondral  junctions, Harrison’s

groove, and knock-knees._._._..._.___._ ) B LI R S U
Epiphyses, bowlegs, and asymmetry of

head. ... 1 1
Epiphyses, bowlegs, and knock-knees_____ 1 1
Bowlegs, knock-knees, and parietal or

frontal bosses moderately enlarged______ 2 1 1 ) U
Bowlegs, knock-knees, and Harrison's

ErOOVe. . .. b2 I 2 /2N PR R

Knock-knees, parietal or frontal bosses
moderately enlarged, and asymmetry

ofhead . ___ .. ___________________ 1 S VRSO O S A P
Asymmetry of head and parietal and fron-

tal bosses moderately enlarged._....____ 1 NS RN SO S F

Four skeletal signs_____._____________._________ 9 1 8 7 1.

Costochondral junctions, epiphyses, bow-
legs, and knock-knees_._________________ ) R R 1 S N P,
Costochondral junctions, epiphyses, bow-
legs, and parietal or frontal bosses mod-

erately enlarged. ... ___________ ) FE S, 1 N S R,
Costochondral junctions, epiphyses, bow-
legs, and Harrison’s groove. - ...._._..__ b2 T R, 2 1 | I S,

Costochondral  junctions, epiphyses,
knock-knees, and parietal or frontal

bosses moderately enlarged..___________ D N R 1 A I A,
Costochondral  junctions, epiphyses, '
knock-knees, and Harrison’s groove_____ ) PRI PO, 1 D PR S

Costochondral junctions, bowlegs, Harri-
son’s groove, and parietal or frontal

bosses moderately enlarged. ... . ___ ) FO M, 1 ) Y R R,
Epiphyses, bowlegs, Harrison’s groove,

and knock-knees________________________ ) 1N IO [ 1 1
Epiphyses, bowlegs, Harrison's groove,

and asymmetry of head__.______________ ) I I ; S U USRS RV

Six skeletal signs_________..___________________ P2 1 ________ 2 . 1 1

Parietal and frontal bosses moderately
enlarged, costochondral junctions, epi-
physes, Harrison's groove, and cranio-
tabes. . ______________.__________. B S S D S R A 1

Parietal and frontal bosses moderately
enlarged, costochondral junctions, Har-
rison’s groove, knock-knees, and asym-
metryofhead______________._ _________ ) U S ) S O ) I

———— e ——
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Appendix C.—TECHNIQUE OF ROENTGEN-RAY
EXAMINATION

The technique of the roentgen-ray examination of the bones of the
forearm followed in every detail that used in New Haven. The roent-
| genograms were taken on 8 by 10 inch superspeed films, placed in flat
‘ film holders without screens. It had been found that the detail of the
bone structure was partly lost if screens were used, and though the
length of exposure was necessarily longer without sereens, the resulting
roentgenogram was very much more satisfactory. In order to keep
the time of exposure as short as possible, filters were not used. A
fine-focus 30-milliampere radiator tube was used with a target-film
distance of 20 inches. The target-film distance was kept unchanged
throughout the examinations. A current of 40 milliamperes with a
spark gap of 3% inches was used. The time of exposure varied from
one-fourth to three-fourths of a second, depending on the thickness
of o child’s wrist, the smallest wrists requiring a bare one-fourth
second and the largest, those of well-nourished children of 18 months
or over, three-fourths of a second. Experience in New Haven had
shown that it was of utmost importance that the child’s arm should be
held absolutely still during the exposure. If any movement took
place, even the very slightest, the detail of the bone structure was
blurred and the interpretation of the film made more difficult or im-
possible. To avoid this as far as possible, one of the physicians held
each child for the roentgen-ray examination. The hand was placed
palm up with the arm extending at right angles to the body and in
extreme external Totation, so that the two bones of the forearm would
lie parallel to each other and not crossed. As often as possible the
roentgenograms were developed before the child left the clinic, and,
if they were not satisfactory, further films were taken. In this way
roentgenograms were obtained which were on the whole satisfactory
for diagnosis.

Further experience has shown, however, that the detail of the bone
structure will be clearer and the chance lessened that movement will
spoil the roentgenograms if the time of exposure is shortened to one-
tenth of a second, if a current of 100 milliamperes and a kilovolt
peak of 75 are used, and if the target-film distance is lengthened to 30
inches. If the exposure is accurately timed to one-tenth of a second
and the Kilovolt peak is 75 or less, 100 milliamperes may be passed
through a 30-milliampere radiator tube without damage to the tube.

113
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Appendix D.—GRADING OF CHILDREN’S DIETS

Appendix Tables D-1 to D-6 show the grades given to the children’s
diets for each of the four 3-month periods of the first year and for the
whole second and third yvears and show also the different combinations
of milk and solid foods that fall within the range of each grade. The
number of children whose diets fell in each grade is shown and in
addition the number of children in each grade for whom the period
was complete and the number for whom it was incomplete. (See
p- 89.)

It should be remembered in studying these tables that together
they represent diet histories for 554 children (2 diet histories were
notreported). The diet histories of 293 of these children were reported §
for all four 3-month periods of the first vear; of 367, for three periods;
of 469, for two periods; and for 554, for 1 period. More than half
the children appear, therefore, in all four tables representing the first
year,

It will be seen in each table that the number of children that had
not yet completed the diet period (those whose ages at the tine of
the interview still fell within the age range of the period) is compara-
tively small and that the differences in the distribution of diet grades
of the two groups are insufficient to be considered significant. The
total number of diets in each grade, therefore, has been used in the
comparisons, regardless of whether they are for complete or incomplete
periods.

TABLE D1.—Diet grade and type of feeding of children during first 3-month period
(berth to 3 months); children in families visited in Puerto Rico

Type of feeding Children in families visited )
Age at date of home visit
o Total !
. ow’s Under 4 4monthsand
Diet grade . milk months ! over
Breast milk (average .
amount I;e()t
daily) Per Per Per N

Num-| cent |Num-| cent | Num-| cent ported

ber |distri-| ber |distri-| ber |distri-

bution. bution bution
Total .| . 556 | ... L L YR 13
Grade reported. ... | ____________.____i________ 55| 1000 70| 100 | 4r2| 100 12
Verygood..._. ___ Entirely_ _______. None 385 69 54 77 322 68 9
Good_ ..o | .. 140 25 14 20 124 26 2
Mainly . ... _____ 1ecup._. 110 20 12 17 96 20 2
Small amount____| 1 pint___ 30 5 2 3 28 [0
Fair_______________ None.____._.____ ~__do___ 9 J 2 P 9 2 e
Poor..___.________ None___.___...__.| leup..__ 20 4 2 3 17 4 1
Grade not reported. . _|.._._______ . __ ... ___ 20| [ 1. 1

|
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TaBLE D2.—Diet grade and type of feeding of children during second 3-month
period (fourth to sizth month); children 4 months of age and over in families
visited in Puerto Rico

Children 4 months of age and over
in families visited
Type of feeding
Age at date of home visit
: Total
Diet grade Milk feeding 410 6 months | 7 Months and
Some
form
C(o“f's milk qo%g d |y Per- Per- Per-
. average | ; Num-{ cent |Num-| cent | Num-| cent

Breast milk amount foodt | "yer™ | gistri- | ber |distri-| ber |distri-
daily) bution bution bution
Total. . | 473 |- 100 .. 373 |-
Grade reported .- oo oo 469 100 98 100 371 100
Very good._ .| .. 31 7 11 11 23 6
Entirely_.__.___ None...._. -+ 14 3 7 7 7 2
Mainly________ lcup-.___. + 20 4 4 4 16 4
[ 1010« U F ) - 300 64 68 69 232 63
Entirely._.____ None..._.. 0 212 45 37 38 175 47
Mainly__...___ 1 cup. - 0 61 13 23 23 38 i0
Small amourt._| 1 pint_.__. + 21 4 6 6 15 4
None___.______. More than +1° 6 1 2 2 4 1

1 pint.
5t S AN U | 1| 1] 13| e 18
Small amount._| 1 pint____.. 0 33 7 4 4 29 8
None._..._._.. More than 0 26 6 5 5 21 6

1 pint
None___..______ 1pint_____ + 19 4 4 4 15 4
Poor_ ... None___._______ 1pint__.__ 0 27 6 4 4 23 8
Very Poor. - oo |-ccccmmc e 30 [ 2 2 28 8
None....._..___ 1cupeco.-. 0 9 2 1 1 8 2
None..._._._.__|...__ do.___. + 21 4 1 1 20 5
Grade not reported .. |- oo oo |eiaaon 41 . 2 el 2 oo

1 ¢4 indicates that some solid food was given; ‘“0” that no solid food was given. - The kind of solid
food was not considered.
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TasLe D3.—Diet grade and type of feeding of children during third S-month period
(seventh to ninth month); children 7 months of age and over in families visited in
Puerto Rico

s Children 7 months of age and over in
Tpe of feeding families visited
Milk feeding Age at date of home visit
4 5 Total
Diet grade ome 10 months
form 7 to 9 months and over
Cow’s milk| ﬁd
P (average 0.
Breast milk amount | food ! Per Per Per
daily) Num-| cent | Num-| cent |Num-| cent
ber |distri-| ber |distri-| ber |distri-
bution bution bution
Total b S T T4 209 ... - ;
—= S i
Grade reported ... .- )l 367 100 3 100 294 100
Very g00d . oo | 49 13 5 7 44 15
Entirely_ .. _.___ None___... + 22 6 1 1 21 7
Mainly_ . leup .- + 27 7 4 5 2 8
GOOd e 58 16 13 18 45 15
Small amount__| 1 pint_____| + 30 8 6 8 24 8
None______..___ Morethan| + 28 8 7 10 21 7
1 pint.
Fair el - 214 53 46 63 168 57
Entirely._..___ None._.__. 0 105 24 21 29 84 29
Mainly.._._.___. leup... . 0 30 8 6 8 24 8
Small amount__| 1 pint_____ 0 23 6 6 8 17 6
None__.._...___ More than 0 30 8 9 12 21 7
1 pint
None______._._. 1pint..._. + 26 7 4 ) 22 7
Poor.._o____. None..._..__.__ 1pint.__._ 0 21 6 5 7 16 5
Very poor. . oo | e 25 7 4 bl 21 7
None_..._.____. Teup..____ + 11 3 1 1 10 3
None____._____. odoo____. 0 14 4 3 4 1 4 ¢
1
Grade not reported___.i________________ | _._____.___ [ 6 oo ) N 5 bomsmeee
| i

1 ¢4 indjcates that some form of solid food was given; ““0” that no solid food was given. The kind of
solid food was not considered.
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TABLE D4d.—Diet grade and type of feeding of children during fourth 3-month period
{enth to twelfth month); children 10 months of age and over in famalies visited in
Puerio Rico

. i Children 10 months of age and
Trpe af feeding over in families visited
Age at date of home
visit
Ik feeaing Total
Diet grarde 10 to 12 |13 months
Solid food t months | and over
& el %
's mi <= < <
Breast milk C((;‘;esr;;gk g E‘% g E% g E‘%
reast mi amount ‘g $E1 5 |88 ’g g2
daily) 5 55 E |85 5 |BE
2Tz =Tz K
Vot 299 ... 66 |- 233 ... ‘
Grade repovted . oo oo 203 | 100 66 | 100 | 227 100
Neryeood oo . 12 4 2 3] 10 4
None_.__._.___. More than 1 7 2 1 2 6 3
pint.
Small amount._| 1 pint_______ 5 2 1 2 4 2
GOOA e e e 2 1. R 2 1
Small amoeunt_ | 1 pint_______ Borderline___ N ) 2 I 11
Mainly________ Teup...___.. Satisfactory_ . [0 PR S 11 ()
Fajte oo - 7 2 1 2 6 3
3 1 1 2 2 1
2 D I D 2 1
2 | I O 2 1
POOT e 200 | 68| 46| 70| 154 68
None___._._____ More than1 | Unsatisfactory_._| 29| 10 9] 141 20 9
nint.
None i None. . _._.__.____ 16 5 O 16 7
Unsatisfactory._.| 24 8 91 14, 15 7
None. ___..______ 17 [ 7Ti 11 10 4 *
Unsatisfactory___| 22 8 9 14| 13 6
Nome_ ... 14 5 2 3 12 5
Unsatisfactory__.| 28| 10 4 6 24 11
None._____._____ 50 17 6 9 4 19
Very poor 720 25| 17| 2| 53 24
32 11 0] 157 22 10
15 5 3 5 12 5
16 il 2 3 14 6
9 3 2 3 7 3
Grade not reported . | __._.___________ R B {4 SR PR [ SR
|
I

I For method of yrading solid food see p. 91,

¥
Tess than 1 per cent.
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Tasrn D5.—Diet grade and type of feeding of children during second year; children

13 months of age and over in families visited in Puerto Rico

- s Children 13 monihs of age and
Type of fecding over in families visited
Age at date of home
visit
Milk feeding Total
Diet grade 13 to 24 |25 months
Solid food 1 months | and over
Cow’s milk g |2 8 |=8 E <Z
nnct mille (average S €2 2 8BS 5 |8
Breast milk amount, 5§ 1821 E |& 2| 8 |EZ
dally) 7 |BEl 4 |5E| < |5E
¥ Py A~
4374 O O S 233 |- 176 oo 57 |ooon i
Grade reported . .||l 203 | 100 | 147 | 100 | 56 | 100 |
Very good.._____ None.owameno - 11410 2 pints | Very satisfactory. 2 1 1 1 1 2
(€137 7 JN U NS N 6 3 2 1 4 7
None__---..__. 115 to 2 pints | Satisfactory._.____ 1 @ o 1 2
None..._....... 1pint_____.|.___. [ o S 5 2 2 1 3 5
Fair . || e 23 11 21 14 2 4
None._._._._.... 114 to 2 pints 7 3 7
None.._______..ilpint______. ] 4 7
Small amount__f.___ . do._.__. 4 2 4
Mainly.-.______ leupoo._. . 3 1 3
1 5070) oSO U SNV SR 71 35| 48| 33| 23 41
None.._._..___ 114 to 2 pints | Unsatisfactory._.| 10 5 8 5 2 4
None... S lpinto oo do_._.. | 28 14 18 12| 10 18
None.__........{ Lecup Borderline._ 4 2 3 2 1 2
Small amount. . | Unsatisfactor; 26 13 17 12 9 16
Mainly________ > Borderline. 2 1 2 ) R PR P
Entirely Y BURY's [0 JE ) U ) 2 R S 1 2
Very DOOT - | | - 101 50| V5| &l 26; 46
None____._.___ 1l5to 2 pinls | Very unsatisfac- ' 2 1 1 1 1 2
tory.
None___...___.| ___. do._._.. None._ . _._..____ 3 1 2 1 1 2
None_______._.. I pinto______ Very unsatisfac- 3 1 2 1 1 2
tory.
None_....__.__ leup...o .. Unsatisfactoryor | 42| 21 28 19 14 25
very unsatis-
None_ . ___..._|._.__ do-_ .- 3 1 3 o IO I
Small amount_.| 1 pint______. 3 1 2 1 1
i tory.
Mainly__.__.__ leup..--._. Unsatisfactoryor | 32| 16| 27 18 5 9
very unsatis-
1 factory.
Do ... do______ None_ _._._....._ 10 (® |odeaos 1 2
Entirely . .| . Unsatisfactory or 9 4 7 5 2 4
very unsatis-
factory.
Do None_____ 3 1 3 24 4
Grade not reported_ | ______________ N 330 |- 329 1o 1.

!t For method of grading solid food, see p. 92

? Less than 1 per cent.

3 In(fludes 26 children for whoru diet grade was not reported as they had lived only one month into this
period.
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TaBLE D6.—Diet grade and type of feeding of children during third year; children
25 months of age and over in families visited tn Puerto Rico

Diet grade

Type of feeding

Milk feeding

Breast milk

Cow’s milk (av-
erage amount
daily)

Solid food 1

Children 25
months of age
and over at
date of home
visit

Very Poor- .o ccoceeeaeae

(Grade not reported__._______

Very satisfactory_.... .

Satisfactory ...

Unsatisfactory or very
unsatisfactory.
,,,,, doo

=t
w B8

1 For method of grading solid food, see p. 92. . . . .
2 Includes 16 children for whom grade was not reported as they had lived only 1 month into this period.
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Appendix E.—CASE HISTORIES OF CHILDREN SHOWING
ROENTGEN-RAY EVIDENCE OF RICKETS

Because of the rarity of rickets in Puerto Rico the case histories of
the five children showing roentgen-ray evidence of the disease are
given in detail.

Case 1.—S. M., male, age, 6 months, 16 days. Full term, fourth pregnancy,
normal birth. Three older children were dead; the first at 10 days, of hemorrhage,
the second, at 9 months, of “meningitis,” the third, at 3 months, of colic.

S. M. was born in a cellar of one of the large stone tenements of San Juan, in a §
1-room apartment that had no windows opening to the outside and was lighted
only by electricity. He had been sickly from birth, was breast fed only a few
days, and was never taken out of the cellar for fear he would “catch cold.” Two
weeks before examination he was moved to a new and lighter tenement. Until
this time he had literally never been exposed to daylight; nor, because he was ;
artificially fed, had he received the benefit of any antirachitic vitamin through ;
breast milk. His diet consisted of a cow’s milk formula, without additional food ‘
of any sort. No cod-liver oil had ever been given. There was a history of fre- :
quent attacks of bronchitis, and, for the past three or four months, daily convul- i
sions associated with what was thought by the local docfor to be meningitis. |

Physical examination showed a fairly well-nourished infant; weight, 7 kilo- ;
grams; height, 64 centimeters. He was pale, cyanotic, breathing rapidly, and i
obviously sick. There was no evidence of tanning, and his musculature was
flabby and weak. He could not sit up. His head was large and hydrocephalic
in type; the anterior fontanelle was full, and measured approximately 7 centi-
meters in its anteroposterior diameter and 7 centimeters in lateral diameter; the
sagittal, coronal, and lambdoidal sutures were open. There was slight cranio-
tabes in the parietal bone just behind and above the left mastoid process. The
frontal and parietal bosses were moderately enlarged. Examination of the chest
showed moderately enlarged costochondral junctions and a Harrison’s groove
with accompanying flaring of the costal margins of the ribs. The epiphyses of
the long bones at the wrist were moderately enlarged. There was a moderate
degree of pot-belly, and an enlarged spleen. The legs showed no rachitic deform-
ities. Chvostek’s sign for tetany was not elicited. Examination of the lungs
revealed a definite broncho-pneumonia, with signs of consolidation at the right
upper lobe. Roentgenogram of the chest corroborated the diagnosis of broncho-
pneumonia. The heart was negative.

Roentgenograms of the bones of the forearm showed advanced rickets with a

marked degree of osteoporosis accompanying it (fig. 1). The cortex was poorly
calcified; the periosteum, faintly visible, was elevated on both radius and ulna.
There was no evidence of deposit of caleium in the zone of primary caleification of
the lower ends of radius and ulna, and there was a small amount of fraying or
fringing of the distal end of both radius and ulna, but the rachitic intermediary
zone, sometimes called the rachitic metaphysis, was not defined by lime-salt
deposit at its periphery. There was, therefore, essentially no cupping, and only
slight spreading of the ends of both bones. The trabeculae toward the end of
the shaft were irregularly placed, and, at the extreme end of the shaft, lay at
various angles, forming & dense irregular line, such as is commonly seen in severe
rickets. The picture was that of the type of rickets described by Wimberger 8
as occurring in inactive children, a type which though very severe, shows com-
paratively little evidence of cupping and fraying, but marked osteoporosis of
the bones. Such a picture occurs when the disease is so severe that there is
inability on the part of the organism to reinforce the weakened bone by laying
down lime salts in the periphery of the rachitic intermediary zone.

Blood studies were made in the chemical laboratory of the School of Tropical
Medicine and showed a calcium content of 7.1 milligrams per cubic centimeter of
serum, and a phosphorus content of 4.1 milligrams. A diagnosis of severe active
rickets was made from the clinical and roentgen-ray examinations, and of tetany

8 Wimberger, Hans: Klinisch-radiolische Diagnostik von Rachitis, Skorbut, und Lues inn Kindesalter-
[Clinical and Radjological Diagnosis of Rickets. Scurvy, and Congenital Syphilis in Childhood.] Ergeb-
nisse der inneren Medizin und Kinderheilkunde [Berlin], vol, 28 (1925), pp. 269-258,
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from the chemical examination of the blood. Treatment with sun baths was insti-
tuted in the Presbyterian Hospital. The diet was kept the same. No cod-liver
oil was given. At the end of 18 days healing had begun (fig. 2). as was shown
by the deposit of lime salt both in the subperiosteal tissues and in and around the
intermediary rachitiec zone at both ends of the radius and ulna, and by the increase
in the blood calcium to 8.3 milligrams and in the phosphorus to 5.2 milligrams.
Three months later advanced healing had taken place (fig. 3).

Cose 2—W. V., male, age 5 months, 12 days. Full term. He was breast
fed at night with supplementary feeding of condensed milk and rice water during
the day. He was taken out of doors very little, about half an hour daily in the
shade. His mother went out of doors very little.

Physical examination: Weight, 6 kilograms; height, 64% centimeters. The
amount of his subcutancous fat and his muscular development were estimated
as fair; the color of his mucous membranes was good; his skin was lightly pig-
mented, but there was no tanning. The costochondral junctions were slightly
enlarged; therc was slight bowing of the legs, which was probably not abnormal
at his age. A clinical diagnosis of questionable rickets was made on the basis
of the slightly enlarged costochondral junctions.

The roentgenogram showed a fairly thick type of bone with a slight degree of
osteoporosis. The cortex was poorly calcified and thick, apparently having been
laid down in layers, a condition frequently scen at this age when growth is very
rapid; the periosteal surface of the shaft was not everywhere well defined; the
zones of primary calcification of both radii and ulnae were poorly defined and
irregularly calcified, there was slight cupping of both ulnae, and irregular calcifica-
tion which suggested fringing. A roentgenographic diagnosis of slight rickets
was made.

Case 3.—J. L., female, age 5 months 13 days. Full term. Breast fed entirely.

Physical examination: Weight, 6.24 kilograms; height, 61 centimeters. A
well-nourished, plump infant, with good muscular development and good color
of mucous membranes. Her skin was lightly pigmented and was tanned only
on the knees. There was no clinical evidence of rickets.

Roentgenographic examination showed a less heavy type of bone than that of
the previous case, and one which was fairly well calcified throughout. The cortex
was of average thickness. There was definite though slight cupping at the distal
ends of both ulnae. The zone of primary calcification was not quite clearly defined
nor everywhere complete. There were certain breaks in the contour which sug-
gested very early rickets. The ulna side of the distal end of the radius showed
a slight decrease in density; otherwise the distal ends of the radii appeared normal.
A roentgenographic diagnosis of very slight rickets was made. \

Case 4.—M. 8., male, age 2 months 26 days. Full term. Breast fed.

Physical examination: Weight, 4.88 kilograms; height, 56 centimeters. A
fairly well-nourished infant with good muscular development, pale mucous mem-
branes, lightly pigmented skin, and no tanning. The anterior fontanelle was
4 centimeters long and 5 centimeters wide. There was a moderate degree of
craniotabes, which was bilateral. The costochondral junections were slightly en-
larged. A clinical diagnosis of slight rickets was made.

Roentgenographic examination showed bones of average thickness. The shaft
was well calcified, with cortex of normal density and thickness. There was slight
cupping of the distal ends of both ulnae. The zones cf primary calcification of the
ulnz showed slight irregularities and what appeared to be breaks in ealcification.
The distal ends of the radii were also not clearly defined. A roentgenographic
diagnosis of very slight rickets was made.

Case 5—M. G., female, age 25 months. Full term. Born in New York City,
where the first 21 months of life were spent, and taken to Puerto Rico 4 months
before examination. She was breast fed for 3 months, then given a dict at
first of fresh eow’s milk and later of condensed milk, supplemented by soup, eggs,
potatoes, yautias, cereal, and fruit. No cod-liver oil had ever been given.

Physical examination showed a well-nourished child—weight, 12.02 kilograms;
height, 85 centimeters. Her skin and mucous membranes were of good color,
and she was tanned on face, neck, arms, and legs. There was very little clinical
evidence that would lead to a diagnosis of rickets, slightly enlarged costochondral
junctions and slight knock-knees being the only signs present.

The roentgenogram of the bones of the forearm taken on the day of examina-
tion showed evidence of old healed rickets. The shafts of the bones were well
calcified, there was no osteoporosis, and the cortex was clearly defined and of
about average width, The diaphyseal-epiphyseal junctions were well calcified
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122 DEVELOPMENT OF BONES OF CHILDREN IN PUERTO RICO

and clearly defined. The zones of primary calecification were unbroken. The
trabeculae at the distal ends of both radii and ulnae were regular, well calcified,
and clearly visible up to the zone of primary caleification.

In the substance of the spongiosa, about 2 centimeters from the distal end of
both the right and left ulnw, there was an irregular, rather poorly defined zone
of increased density, approximately 3 millimeters in width, made up of irregularly
and rather closely placed trabeculae. There was 2, slight thickening of the inner
surface of the cortex in this region and just above, with some irregular narrowing
of the medullary space. In the radii, also, similar zones, though even less well
defined, could be seen at approximately 2 centimeters from the distal ends of the
bones. In both radii at the region of this zone there was s slight bulging of the
shaft. The zones of increased density probably represent an old healed rachitic
process, which was of moderate severity when active. The amount of bone that
has grown since the zone formed would indicate that the rachitic process
had probably oceurred in the winter and healed in the summer previous to the
examination.

Though this case is included in Table 10 it can not legitimately be counted as
a case of rickets developing in the Tropies.

O
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