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The increasing interest in positive measures for promoting health 
has resulted in widespread discussion of the measurements of chil
dren as an indication of their physical condition. In Europe and 
Continental America this interest ha-s been growing for thirty yean 
or more, until the examination and health diagnosis of school chil
dren has become a medical specialty. The disadvantage to the child 
01 a poor state of nutrition, as revealed by clinical examination and 
measurements has been demonstrated too often to require discussion 

here. 
In Porto Rico there has long been interest shown in the state 

of nutrition of the population in general and especially in that of 
the school children. Even during the nineteenth century articles 
on the subject were not uncommon, and recently the discussion of 
the subject has been more active than ever. There have been thou
sands of measurements of school children and of clinic patients but 
relatively few of them have been analyzed and published so that 
they could be compared with results obtained elsewhere. 

For the purpose of making a preliminary contribution to the 
knowledge of this subject we present here an analysis of the fol
lowing data: 

a.	 Measurements of sehool children and clinic patients made 
by the Yabucoa Health Unit in 1927 and 1928. 

b.	 Measurements of school children made by the Rio Piedras 
Health Unit in 1926, 1927 and 1928. 

c. Measurements of children and adults made in the homes 
of rural residents of Bayamon in 1926. 

r-
PREVIOUS INVESTIGATIONS IN THIS FIELD 

There have come to our attention only the following reports 
which give the results of similar work in Porto Rico. 

I Thi. report I. a contribution from the Municipal Health Unit. of Y.bucoa aDd aIo 
Piedra., Porto Rico. The ...ork whlcb I. reported w•••upported loinll7 b7 the Inaular De
partment of Health, the respeetive Municipal GO'fflrI1llleDt.. and b7 \b. InieraaUoaal Haaltll' 
Di"iaion of th.. Rockefeller Foundation. 

a« 
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1. In 1916 Saliva reported the results of measuring and weigh
ing 514 students of the University of Porto Rico. Four hundred 
and ninety-nine of these students were sixteen years of age or more; 
age groups which are not included among our measurements. 

2. Miss Helen V. Bary (1923) published the results of the meas
urements of 7,632 children b~' teachers in six different communiti es. 
We hav e included her data for comparison with our own. 

3. Two years ago one of us (Martinez, 1928) presented. before 
the Porto Rico 1\ edieal Association, an analysis of certain measure
ment s which had been made in some of the schools of Rio Piedras. 

METHODS USED IN T,BE COLLECTION OF DATA 

In the groups studied there were minor differences as to the 
measurement but it is believed that they were not such as to in
validate the result's. The methods were as foUows: 

a. Yabucoa school children were measured and weighed by one 
of us (l\I.B.B. ). The scale used was the portable nurse 's scale with 
measuring rod which is made for the purpose by the Continental 
Scale Works. It was always levelled in both di rect ions and under 
these conditions gave accurate results. 'I'he children were weighed 
and measured in the clothing which they wore in the schoolroom 
except that the boys removed their coats. Age was recorded at the 
nearest birthday when the information was obtainable. Weight was 
recorded to the nearest pound, and height to the nearest inch. 

The clin ic children were of two classes, babies and pre-school 
children. The former wer e weighed nude on a small beam scale 
with basket, the latter were weighed and measured on standard clinic 
scales. Lengths of babies were obtained with a measuring board 
improvised for the purpose. 

b. Rio Piedras school children were weighed and measured by 
one of us (E.1\1.R) in the school year 1926-27, but subsequently 
all measurements were made by nurses. The equipment and meth
ods were the same as in Yabucoa. 

c. Measurements in Bayam6n were made by a sanitary inspector 
who was given special training for the purpose. His equipment 
was a spring bath-room scale and a "metallic" tape measure. 

'!'he scale was frequently tested for accuracy and was set at zero 
before each reading. Height was measured by having the person 
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stand with his back to the wall and marking his height upon it . 
The distance of the mark from the floor was then measured. Persons 
in this group were measured without shoes. 

The school children are not representative of all grades. They 
include nearly aU of the children of the first and second grades in 
the respective municipalities but much smaller numbers of the higher 
grades .were examined. The general population group measured in 
Bayamon, include's all persons found at home at the time of the 
inspector's visit . I t is a selected group in the sense that it does not 
include those who were away from home at work or in school. 

DISCUSSION OF METHODS 

The omission of the removal of 'shoes was one of many measures 
adopted to simplify the examination in order to reduce the inter
ference with schoolroom routine. Observation of the shoes worn by 
the children showed that many children, particularly in the rural 
schools, wore no shoes, more than half of the remainder wore 'shoes 
of the rubber soled, "sneaker" type which .caused no appreciable 
error in measuring height, and nearly all of the leather heels which 
were worn were low. In cases where high heels were worn, the shoes 
Were removed. Weighing and measuring with shoes tends to increase 
t.he number of children who appear to be under weight. This error 
is slightly aggravated in the case of judging children of Porto Rico 
hy the Wood-Baldwin table's because the weights in these tables are 
based on children wearing the indoor winter clothing of the northern 
states. The weight of the clothing worn here is much lighter in 
weight. In this connection it is interesting to note that the new 
tables of Emerson and Manny (1929) are based upon weights and 
measurements with shoes and indoor clothing. 

The generally accepted procedure in classifying children as to 
nutrition is to determine the age, height, and weight of each child 
and to compare the results with standards in tables which take all 
(If these factors into consideration. We made an effort to obtain 
these three items of information in regard to each child but internal 
evidence in our records shows that in many cases we obtained er
roneous statements of age. \Ye are of the opinion that, while most 
ages are reasonably accurate, there is a 'sufficient number of errors 
to give rise to doubt of the value of the comparison of our results 
with the standard age-height-weight tables. Our observations in. 
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dicate that there is a tendency to overstate the age in the early years 
of . ehool-life and the error would therefore be in the direction of 
causing an apparent increase in the number of underweight child ren. 

OO;\IP .\RISON OF RE ULTS WITH 'WOOD-BALDWIN TABLES 

The first tabulation of the results obtained is a comparison with 
the standards given in the Wood-Baldwin age-height-weight tables, 
which are in general use in the continental United States. Clark 
and Sydenstreeker (1923) and Turner (1929) have recently pointed 
out the error of placing too much stress on the results of such 3. 

eomparison when applied to the individual case without supple
mentary clinical evidence. Turner has shown that in individual 
cases the methods of recording and computat ion permit an er ror as 
great as seven per cent. Dublin and Gebbart (1923) indicate that 
for the Italian chilrden of New York City the use of the standard 
tables fails to identify a sufficiently large proportion of the children 
who are classified on clinical grounds as undernourished. We rec
ognize that theSe measurements show only a part of the picture but 
'lye present them because they can be readily compared with similar 
measurements which have been made elsewhere. 
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TABLE I
 

Icm:OOL CHILDBEH OF EACH AGE AND SEX FOUND UNDEBWEIGIrr
 
IN YABUCOA.AND B.IO PIEDRAS
 

(Wood-Baldwin Tables)
 

(0) Y U 1l'COA. 

Total 
children 7 Pili' cent and m ON MON than 10 per cent More than 1~ per cent 

examined underweight underweight underweight 
Age 

DoyS oiris Doys Olrls BoyS OIrl8 Doys Olrla 

No. p.e. No. z.o. No. P.O. No. p.e. No. p.e. No. p.e.
---- - --I- I-

AUAIlllS 687 ~70 ~18 37.1 2i2 47.7 102 17.4 142 24.11 2i 4.6 ro 8 .8
 
6. . .... . . . . 37 &4 21 M .8 2i 42 .2 6 16.2 14 21.11 1 2 .7 3 4.7
 
7... ..... . . 102 115 41 40.2 44 46 .3 III 18.6 1~ 15.8 1 1.0 4 4 .~
 

8. .. .... ... 82 72 30 36.7 35 48.6 II 11.0 16 22.2 4 3.0 6 6 .11
 
II. .. .. .. . . . 60 62 25 36.2 21 33.8 11 15.9 11 17.7 1 1.4 3 4.8
 
10...... .. . 64 67 13 24.1 35 52.2 6 11.1 III 28 .4 1 1.11 6 9 .0
 
11... .... . . 47 68 13 27.7 31 5.1.4 6 12.8 1~ 25.9 · ...... 4 6 .11
.... 5

12...... .. . 81 57 27 33.3 20 W .9 11 13.6 16 28.1 6.2 5 8 .8
 
13.... .. .. . 64 60 21 38 .11 31 51.7 14 26.0 19 31.7 5 9.3 0 15.
 
14.... .... . 37 18 18 48.6 11 61.1 14 37 .8 9 W .O 6 16.2 5 27.
 
16......... 17 14 6 ...... G ... ... 4 ... .... G ...... 2 ...... 4 ......
 
111... .... ... 7 3 3 ...... 2 ...... ~ ...... 2 ... ... 1 ...... 2 ... ...
 

(Il) RIO PtKDIWl. 

AU 'Ages 1,479 1,641 664 38.1 743 48.2 2tl3 17.9 (00 211 .0 72 4.11 164 10.6
 
6...... .. . ' ~2 50 17 32.7 · 23 311 .0 s 9 .6 6 10.2 0 ...... 3 ~ .1
 

7.. ....... 309 356 107 34 .6 165 (6 .3 63 17.2 72 20.2 10 3.2 24 6.7
 
8. .. .. . . .. 204 3~2 90 30.6 136 38.6 32 10.9 66 18 .8 6 2.0 2f\ 7.4
 
II.. . . . .. .. 20lI Il16 74 3~ .4 93 47.4 26 12.4 48 24 .~ 9 4 .3 23 11.7
 

10. ... . .... 1115 207 75 38.5 100 51.2 39 20.0 62 30.0 9 4.11 22 10.6
 
11.... .. . .. 1311 117 61 43.9 67 ~7 .3 27 19.4 42 35.9 8 5.8 21 \7.9
.,.,
12.. .. .... . 120 1(4 68 48.3 8S 61.1 25 20.8 6\ 42.4 9 7 .5 16.0
 
13..... . .. . 81 66 42 51.11 311 59.1 27 33.3 23 34.8 10 12.4 11 16.7
 
14. . . . .. . .. 48 31 26 64.2 19 61.3 18 37.~ 16 ~1.6 8 1G.7 II 290
 
15......... 211 II 11 42.3 6 62.5 II 34.6 4 .37. 5 3 11.~ 2 ......
 
16i .... .. · · 6 4 3 ... .. . 1 ...... 2 ...... ...... ...... ...... ... ... ...... ..... .
 

I
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TABLE II
 

PEBCENTAGB OF SCHOOL OBILDB.BN OF EACH AGE AND SEX :MORE 
!'BAN TEN PEB OENT UNDERWEIGB'l' IN YABUCOA AND RIO 
PIEDBAS (WOOD-BALDWDl TABLES) AND IN THE SERIES RE 
PORTED BY CLABK AND SYDEHSDAClXEB FROM m E CONTI
NENTAL UNITED STATES (WOOD TABLES). 

Number:of cblldren ... amlned Percentage found more t ban ten 
percent underweight 

Age 
Clark and Clark and 

Syden · Yabucoa Rfo Pledras Syden. Yabucoa Rio Piedras 
strecker strecker 

Boys Olrb Boys oiris Boys OIrls Boys oiris Boys oirIs Boys oIris 

AU Ages 5,073 4.ll3ll 587 570 1,479 1.541 19.5 28.9 17.4 24.9 17.9 28.0
 
6.. . .. . . . . . . . .. ... . . .. . 231 223 37 M 52 59 14.3 13.9 III 2 21.9 9 .6 10.2
 
7. . .. ... .. ........ . .. . . 503 489 102 95 309 356 138 III 8 18.6 15.8 17.2 20.2
 
8. . . .. . .. . . .. .. .. .. .. . . 003 572 82 72 294 352 203 21.5 110 22.2 10.9 18.8
 
9 . .. . . . ... . . ........... ll34 ll37 119 112 209 196 18.6 29.1 15.9 17.7 12.4 24 .6
 

10.. •. .• •• • • ••• ••. • .. • •• llIll 693 M 67 195 207 20 .1 27.8 It.l 28.4 200 30 .0
 
11..... ... .. .. ... . .. . .. . 1110 567 47 58 139 117 18.0 3.~ .9 12.8 25.9 10.4 35.9
 
12.. .. .. .. .. .. . .. .. . .. .. 573 5119 81 57 120 144 21.3 366 13.6 28.1 20 .8 42.4
 
13.••••••• ••••••• •..• •.. 489 512 54 60 81 611 20.4 35.7 28.0 31.7 33.3 34.8
 
14.................. .. .. 3IIlI 400 37 18 48 31 22 .2 36 .1 37.8 50.0 37.5 51.11
 
15...... . .. .. ... .... . .. . 227 229 17 14 26 9 23 .9 30 .5 Ill .7 33.3 34 .11 37.5
 
I ll... .... .. ....... ...... 107 145 7 3 II 4 31.4 21.7 ...... ...... ......
 • • • a •• 

nG'U'BB 1. DIAGILUI SHOWING OOHPARISON OF PERCENTAGES OF 
SCHOOL aBILDREN F OUND :MORE THAN TEN P ER CENT 

UNDERWEIGHT IN THE FOLLOWING GROUPS: 

1. OJArk and S7dllDStrecker Ierlllll. (Wood tables.) 
2. Rio PiedraIl, urban chUdren. (Wood·Baldwin t ableL) 
s. Yabucoa, urban children. (Wood·Baldwin tables .) 
4. lUo Piedras, rural children. (Wood-Baldwin tables.) 
6. Yabucoa, rural children. (Wood·Baldw:lD tables.) 

28.9 28.6 26 ~ 
e4 25 .9 

21.7 

8 1 a • 6 1 5
3 " a 
IGII Girls 
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Tables I a, I b, and II also Figure I show the results of this 
comparison together with the results obtained by Clark and Syden
streeker in the examination of 9,973 continental American school 
children. 

The average percentage found more than ten per cent under
weight in Yabucoa, and Rio Piedras were nearly the same. The 
underweight groups of both sexes were smaller than the correspond
ings groups in the continental children, but the differences are not 
large enough to be regarded as significant. In the groups thirteen 
years of age and over there is a tendency for the Porto Rican chil
dren to show a greater percentage of underweights than the conti
nental children. The numbers of children in these Porto Rican 
groups are too small to justify conclusions from them. 

In all groups the girl's show a larger percentage of underweights 
than the boys and in both sexes there is a tendency for the size of 
the underweight group to increase with age, but again, the small 
size of ~h e higher age groups prevents interpretation of the results. 

WEIGHT-HEIGHT RATIOS 

It has been mentioned that we are not satisfied with the records 
of ages of school children 8S they were collected for our records and 
we have sought for some method of analyzing the data by which 
the consideration of age could be eliminated. Emerson and Manny 
(1929) from their unusual experience in health diagnosis, conclude 
that, I I In the children's tables now in use. age complicates the prob
lem without offering any real assistance or advantage to those using 
them". They have prepared a table of average and optimum weights 
for height by modifying the Wood-Baldwin tables and the medico
actuarial tables to form a continuous unit. Bardeen (1920) and Jack. 
son (1925) emphasize the need of a height-weight ratio independent 
of age and both summarize the e!ft'orts of previous workers to devise 
such an index. Because the volume and weight of the body must 
vary according to the cube of its linear dimensions they recommend 
an index which will express this ratio. The most convenient form 
is the relation of the weight to the cube of the height. This has 
been previously tried in various forms but Bardeen adopts a modi. 
flcation of Rohrer's "Korperfiille-index" which may be expressed 

as 1000 (Weight in Pounds) A low index indicates a thin body,
(Height in inches )". 

a high index a stoeky or fat body. Because the relation of the 
weight of the body to the cube of the height changes with the dif



Hll:IGB'l'S AND WEIGHTS 01" CHILDREN, ETC. 3&1 

ferent stages of the growth of the body this index is not constant. 
Bardeen has used data which are available from measurements of 
children made by many observers and from them has computed a 
curve for each sex Which show's approximately the changes in the 
index during the period of growth. This curve shows the high index 
of the fatter bodies of babyhood, the rapidly decreasing index of 
childhood, a period in which the boy becomes more slender, and the 
relatively more constant index during the later years of growth. 

For practical usc of Bardeen 's curve we depend upon the fact 
that one of the first effects of inanition is to reduce the fat and 
to cause the body to have more slender proportions so that a lower 
index results. J ackson (1929, pp. 86 and 88) has applied the index 
to two 'series of such cases and has demonstrated graphically that 
famine cases and many hospital cases show result's far below the values 
represented in Bardeen's curve. We have applied the same test to 
our measurement's ~f school children and to other data, using the 
average weight found for each inch of height, instead of charting 
the index for each individual, as was done by Jackson. We have 
also computed the indexes for the resul ts published by Miss Bary 
(1923, pp.43 ) and those for the average weight's for each inch of 
height given in the Wood-Baldwin tables. With the resul ts from 
the Wood-Baldwin tables we have included the changes suggested 
by Emerson in the higher groups to bring the values into line with 
his experience and to articulate the table with the med.ico-aetuarial 
tables. The graphic representations of the results of these computa
tions are shown on Figures II, III, IV and V. 

OOMPARISON OF PORTO RICAN DATA wrr.H BARDEEN" S CURVE 

F igures II and I II show Bardeen 's eurve as a heavy line making 
a smooth curve, the values calculated from the average weights for 
eaeh inch of height as given in the Woodbury and the Wood.
Baldwin Tables as a light continuous line and similar value'S obtained 
from the results of measurements of children in Yabucoa and RIO 
Piedras as a dotted line. Figure II represents the data from males 
and Figure III those from females. The line representing the data 
from the Woodbury and the Wood·Baldwin table'll bifurcates near 
its termination. The upper division rep resents values obtained by 
the use of averages suggested by Emerson instead of those given in 
the standard table. 

We have included results obtained from measurements of chilo 
dren from twenty inches to sixty·seven inches. The school children 
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Are represented in each sex by those portion's of the line from thi rty
six inches in height upwards, although there was a slight overlapping 
with the pre-school group between thirty-six inches and forty-three 
inches. 

TABLE ill 

OHILDBJUf MEASUBED IN YAlroCOA .AND RIO PIEDRAS CLASSIFIED 
BY HEIGHT IN IRCHEB WITH-HEIGHT INDEX 

1000 weight in pounds '-ch 
(height in inches)' for mean weight for each - of he1&'h\ 

Males Females 

Height In [nebee 
Numher Number 
measur- Averag e In du measur- Average Index 

ed weight ed weight 

20•• ••••• •..•••• •••• •••.• •• •• ••• • •• • •• • . 6 9 1.125 2 9 1.125
 
21. . .. . .... .. . .. . ... .. . .. .. .. ... .. . . . ... 4 8 .5 .018 7 8 .9 .961
 
22. . . .. .. . . . . . . . ... .. .. . . .. . . .... .. . .... 10 13.9 1.31 10 11.6 1. 00
 
23•.• • • • • •• •• • • • • • • • • • •• • •• • • •• •• • • • • • •• 9 12 .4 1.02 15 12.6 l. IM
 
24. .. . .. ... . . .. . .. ... . . .. . .. .. .. ... .. ... 6 13.2 .955 8 13.4 .1170
 
25•• . •• . • .• •. . . • • • • . • • .. . • • • • • • . • . .• • • • • 17 15 .4 .1l85 19 15 .8 1. 01
 
26• • • • • . • •• .•. • . • • •• • • •• • • • • • • • • .••• • . • • 13 15 .4 .876 9 17.3 . ll84
 
71. . . . . . . .. ... .. . .. .. . .. . . . . . . .. . .. ... .. 16 17.8 .904 16 16.9 .869
 
28• . • . • . • . . . . . . • • • • • • . • • • . • • • • . • . • . • . • • . 11 19.1 .870 11 16.5 .752
 
29. . .. .•• •• • •. •••. • •• •• • •• • ••••• •.• ••••• 13 19.6 .80-1 15 19 .3 .791
 
30..•• ••• ••.•••••••• •• •• •• ••••• ••• •• ••• . 16 19.8 .733 16 21.0 .778
 
31. . . . .. .. . .. .. .. . . . . . . . . .. . . . . . . . . .. .. . 10 21.4 .718 22 21.5 .722
 
32 ... . .. . . .. . .... .... ... .... . ... .. ... . . . 17 22 .0 .671 15 22 .9 . 0911
 
33 .. •.• ••. .•• . • • •.• ••.. .• ••• .• • •.• . • . • • . 12 25 .0 .696 21 23 .4 .&1
 
M . . . . ... . . •... .•. .... . . . . . . •. .. • .. . .. . . 13 27 .3 .695 17 26.2 .667
 
35...••.•.• •••• . . • . •. . .• • • •• •••. • . •• • ••• 29 28 .1 . 655 11 28 .0 . 653
 
36. .• ••• • . •. •• . • •• • ••• • ••••••••. •.• •• •• • 17 28 .1H .620 20 31.4 5 . 674
 
37 ... .. .. ......... ....... .. . .... . .. .. ... 14 32.M .642 20 33 .25 .656
 
38... . . .. ... .. .... .. ... . . .. .. . .. . .. .. .. . 16 32 .38 . 590 25 32 .76 . W7
 
39 .. . • •. . • •• •. • ••. . .•. . .. • •.•. . . .. . . . •. . 27 34 .8 1 .587 39 33 .97 . 573
 
40 .. . . • • •. •.• • . . •• . •••• ••• ••.• .. • • •. • . .• 45 38 29 .598 60 36.45 .570
 
41• . • . • • . . . . . . . . . ••... • • • . • . .. . . . . . . • . • . 56 40 .38 . 586 64 38 .61 .560
 
42 . • .. • . • . .. • • • • • . • •.. • . • • • • • ••.•. ••• • • • 72 40 .72 .6flO 100 38 .16 . 515
 
43 . .. . . •. • •• . . ... • . .•..... .... .. ....... . 107 41.62 . 523 105 40 .92 .616
 
44• • • • • • • • • • • • • • • • • • •• • • • • • •• • • • • • . • • • • . 140 43 .11 .606 139 41.76 . 490
 
45 .. .... ... .. .. .... .. . .. ... ... . .. .. .. ... 160 44 .99 .41H 161 43.98 .483
 
46 . . .. . .. . ... .. . .. .. . . ... . .. .. . . .. . .. .. . 184 46.1 6 .474 173 45.90 .472
 
47.. . . • . . •• .. .• .• . • . .... •.•.. .• • • • • .... . 159 49 .18 .474 159 47 .75 . 460
 
48.. . .. .. . . • •. . •..••.•. ... •. ..•..• •..... 133 61.20 .463 121 48.85 .442
 
49... . •. . • . . . .• . • .•. ••. . ..• • . . •. . .•. . . .. 135 63 .70 .457 137 52 .26 .444
 
lID. •. • . • • ••• • • . • •••• •• •• ••.• •• •••• •• •• •• 132 55 .70 .446 116 54 .87 .439
 
61. .......... . . ... ... . ... .... . ...... .. .. 108 68 .59 .442 130 67.43 .433
 
62.... .. .. .. . .. . . .. .. .. . .. .. ... ... .. ... . 126 61 .16 .435 113 69 .65 .424
 
63... , . . . .... .. .. . ... .. .. .. .... . ... . ... . 105 62 .26 .418 90 63.23 .425
 
54.... ... .. . ..... ... . .. . .... . .. ....... . . 83 66 05 419 73 65 .18 .414
 
65. . . ..... . . . .. . .. . . .. . . ..... ... .. ..... . 71 llll .23 .416 75 69 .07 .415
 
56 . . • • . •..•. .. . . . • . . . • . . • • • . • .• .• .. • . . •• 60 71 .63 .407 58 74 .77 .426
 
67.•• . .•...•. . .• .. .•. . .. . •• •• •.. . • . • • . .• 611 76 .21 . 411 62 77 44 .418
 
58 . . .. .. . . .. . ...... . ..... ... . . .... ...... 41 80 .68 .414 45 81. ss .420
 
59. . . • . . . . • . . . . . . . • . . . . . • • . . . • . .• .. • . • • . 33 83 . 12 . 40~ 43 88.70 .432
 
60 ... .. . . .. ......... . . .. .. . .. .. ..... ... . 16 87 .38 .405 28 9U8 . 422
 
61.. •• . •... .. .• • . •.....• ..• .• .. .. ...• .. . 23 91.87 .405 25 05 .64 .421
 
~....... ....... ............ ............ 9 117 .!l9 .411 13 9~ 23 .412
 
63 . • .• • . . ..• .•.•••. . .•• .. •••••.. .. • . • . •. 19 Im .32 .413 7 1m 43 . 414
 
64. .... . . ... .. ... .. ..... .. .. .. .... .. . . . . 16 im .st .396 6 9/1 .67 .369
 
65 . . . . • . ••. . .. . .. .•• •. • • •. .••.. ••.. .. ... 2 119.6 .4 35 1 10L .379
 
66 . . • . • . . . • • • • • • . • . . • • • . • • • • • • •• • • • • . . • • 2 109 . . 379 1 1m. .358
 
67. .. . .. .. .. .. .. .. .. . .. . .. . . . .. . .. . . .. .. 6 118 .8 .3115
 
68••• •• • . . . . • •••••• .. . ....•• .......... .. 3 116. .U 9 2,431
 

2, 375
 

The number of babies measured was too small to justify an at
tempt to interpret the results shown, even were the standards for 
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this period of development sufficiently well established for the pur
pose. In the group from the pre-school clinic the numbers examined 
were small but the results are sufficiently consistent to raise the 
suspicion that the children in this period of development are not kept 
up to the physical standard shown by those in later years. 

It is striking how closely the results obtained in the measurement 
of school children follow the Bardeen curve in both sexes, It must 
be recalled here, however, that the Bardeen standard was computed 
on the basis of measurement without clothing while the Porto Rican 
children were measured with clothing. The correction for this dif
ference might have a tendency to depress the curve for Porto Rican 
school children, but it is not known how much influence was ex
ercised on the averages by those children who wore shoee which 
increased their height. Correction of the height would have 8. ten
dency to raise the weight-height index. In either case there is no 
likelihood that corrections would produce a significant difference be
tween the values ohtained for the Porto Rican children and those 
ziven by Bardeen. 

Among the children with heights from thirty-six to forty-five 
inches there was also a close correspondence with the values obtained 
from the Wood-Baldwin averages. Children with heights greater 
th an forty-five inches had averages which were eonsistent ly lower 
than the avera/res given by t.he tables and those given by Emerson. 
I t is doubtful whether the differences shown between the curves foT' 
the boys can be regarded as of serious significance. The curves for 
girls are farther apart. but judgment must be withheld nntil a larger 
number of children. especially those in the older age groups, are 
measured. 'Re'ference to Table 1 will show that only seventy-nine of 
the girls measured were more than thirteen years of age and only 
thirty were of more than fourteen yearg. Many of the taller girls 
had reached the difficult period of pubescence but few had passed it. 

Figure IV presents the Bardeen curves for males and fema.les 
together with the results obtained from measurement of persons found 
in their homes in rural communities near Bayam6n. On this figure 
it was necessary to indicate by broken lines those portions of the 
curves for which we obtained no data. The chief observation to be 
made from the examination of these curves is that the measurement 
of the general population of this community, when compared with 
the Bardeen standard. gives results not, unlike those obtained by the 
measurement of the sehool children. 
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TABLE IV
 

GENEBAL POPULATION MEASl.J'RED IN RURAL ABEA. OF BAYAKON, 
0LA88IF1ED BY HEI GH T IN INCBES, HEIGHT-WEIGHT INDEX 
FOB MEAN, WEIGH '!' FOB EACH INCH OF HEIGHT. 

b les Females I
 
Height In Inches 

Number Number 
measur- Average In dex measur- Average Index 

ed weight ed weight 

26, . , •. . . . . .. . .. . , .. . ... .. . . . . . . . . . .. . . . 2 15 .853 3 15.6 ,887
 
28. ... . .. .. .. . .. ..... ...... .. . ....... . . . 2 18.5 .843
 
29. .. . .. . . .. . .. .... . . .. . . ...... .... ..... 1 20. .821 2 20 .5 .8-16
 
30, . . . . .. .. . . . . . . . . . . .. . . . . . . . . . .. . . . . . . 2 24 .5 .907 .......... .......... ..........
 
31. . , .. " . .. . . . . . . . . .. . . . . . . . . . . . . . .. . . . 2 21 . .906
 ..·.. 23:.. .... .. :70232.... . . . . .. .. . . . . . .... .. . ... . , ......... 2 22 .5 .681 I
 
33.. .. .. ......... . . .. . . .. .. .. .... . ... . . . 3 34 . .9i 5 3 23.6 .656
 
34. . .. . . . .... . . .... .. .... . ... . . .. ..... .. 6 28 ,3 .720 1 26. .6111
 
35. . . .. .. . . . . . . .. .. .. .. .. .. .... .. .. . . .. . 5 29. .515 4 3i .5 .864
 
36. .. .. .... . ....... .... ... . .... ....... .. 4 29.5 . 632 4 26 .2 . 562
 
31.. . .... .. .. ...... . . .. ... 6 30 .5 .602 5 33.6 .664
 
38. . ..... .. ... .. . .. .. . . .. .. : : : ::::: ::: : : 6 35. 5 .648 5 32 .2 .586
 
39. ... . . . . . ..... .... ... . . .... . . . ..... . . . 5 33.4 .563 5 32.0 .519
 
.0..... . .. . ... ... ... . .... .. . . . . ... . ... . . 6 33.2 .519 9 33 .2 .519
 
41. ..... . . ..... .. . . . . .. . . .. . .. .. . . . .. . .. 8 38 .5 . 530 1 32 . .464
 
42. .......... .. . .. . . .. . .. . . . .. .. . .. . ... . 4 31 . .499 5 31 . .499
 
43. .... . ....... .. ...... ...... .... ..... . . 5 40 .8 . 510 8 41. 6 .522
 
44. .. ... . . . .. .... .. .... . ... . . . . . ...... .. 5 42.8 . 503 5 42 .4 .491
 
45. . . . . . . .. .. . .... .. . . .... . .. .... .. .. •.. 7 48 .1 .506 2 44. 5 .489
 
48. .. . .. . .. . . ... . . . .... .. .. . .. .. . . .. .. .. 3 45 . .4113 1 48 . .493
 
41... ...... . .. . . .. . .. . .. . . .. . .. .. .. .. ... 3 53 .1 . 511 2 41 .5 .451
 
48. .. .. .. . . . .. . .. . .. . . . .. .. .. ..... . . .. . . 8 49 ,8 .451 4 60.1 .549
 
49...... ... . . ....... . . ... .... .. . .. . .... . 2 50 .5 .429 13 51 ,2 . 481
 
flO . ... . . . . .... ... .. . ..... .. .. . . . .. . .. . .. 0 51. 7 .414 3 51.8 .412
 
51. .... ..... .. . . ... . . ..... . ..... . . .... . . 2 51 .5 .433 8 68 .1 .498
 
52. .. ......... .. .. .. . ... . .. . .. .. ... .... . 4 59 . .420 2 ~9 . .420
 
53, . . ... . . . . . . . .. .. .. .. . . .... .. . . ....... 4 61.1 .415 2 51 . .383
 
54.......... . . ...... ... .. .. .. .. .. ... .... 3 68 .7 .423 4 86 ,8 .424
 
55. ... . ... .. .... . .. .. .. .... . . . .. . . ..... . 2 67 .5 .405 6 71.8 .481
 
68, . . .. ........ ... .. .. .. .. .. ......... . . . 3 73.3 .411 2 72. .409
 
57.. . . .. . ... . .. . .... ...... . ... . . . ... .. .. 1 60 . .373 9 92.7 .500
 
68. .. . .... . ....... .•. . . . .. ... ........ . .. . .......... .......... ...... .. .. 15 93.1 .471
 
69. . . .. . . ...... . . . . . ... .... . .... . .. .. . . . .......... .......... ...... .. .. 17 91 .6 .418
 
60.. ... . . . . . . . . . ..... . .. . .. . .. ......... . 29 108 .7 .503
 
61. .... . .. . .. . . .. .... . . . . . . . . . . . .. . .. . . . 5 114.4 .504 29 98 .9 .438
 
82. .. . .... ... . . ....... .. . .. . , . . . . .. ... . . 7 112.9 .473 18 105. .441
 
63. .. .... ...... ... . .. . .... .... .. . .. .. . .. 7 106.7 .427 9 116.4 .468
 
64........ .. .. ... .. . . . .. . . .. .. . .. ....... 14 118.2 .451 9 126,9 .484
 
65. .... .. . ...... . ......... .. ...... .. .. . . 8 122. .444 9 127.9 .488
 
68...... . .. ..... . .... . .. .. . . . . . . . . . .. ... 12 129.2 .449 -- 
57.. .. .. .. ..... ..... .. . . . .. .. . . ..... .. . . 8 128,3 .427 254
 
88.... . . . . . . . . .. .... . . . . ... . . .. . .. . . . .. . 3 145,8 . 453
 

181
 

Figure V illustrates the comparison of the results obtained by 
~\liss Bary in the measurement of 7,632 school children in Porto Rico. 
Her results give consistently higher indexes than those obtained by 
us, Wheth er or not the differences are significant must remain for 
determination through future study. The very high values obtained 
for heights less than forty inches are no doubt due to the 'small 
number (seven ) of children included in those groups. 

DISCUSSION OF RESULTS 

Averages of measurements of large groups obscure the variations 
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which should be seen in order to have a complete underst anding of 
the nutrition of the individual members of the groups. Our records 
show the presence in these groups of persons with undoubted nutr i
tional defects. Considered as individuals some of these cases were 
'striking but when their measurements are included in the averages 
of the groups and the results are compared with those of similar 
work in other countries the differences are not striking. One im
portant conclusion to be drawn is that thc average parent of the 
school child in the communities where these measurements were made 
was getting surprisingly good results from such facilities as were 
available to him for feeding his children. It is generally believed. 
that in some respects the food supplies are incomplete and that food 
habits .eould be improved so that better results would be obtained 
from the available supplies. Since our results do not show a gross 
difference in physique between the children measured and those in 
the continental United States, it is suggested that such important 
defects of nutrition as exist may be, not in the lack of a sufficient 
quantity of food, but may be qualitative, due to deficient amounts of 
specific element's. 

'Ve suggest that the search for defects in nutrition and the study 
of their nature should be continued and that it should be intensified, 
with the use of more refined methods, 'While the height-weight 
ratio is regarded as the best single index by which to judge nutri
t ion, it is not the only standard. Continued study with more com
plete clinical examinations will probably yield the information which 
must be obtained before successful education of the people in food 
habits -ean be carried out. 
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I 'IGURE n, HEIGHT-WEIGHT INDEXES OF BOYS MEASURED IN YA· 
BUCOA AND RIO PIEDRAS COMPARED WITH BARDEEN'S CURVES 
AND WITH HEIGHT-WEIGHT INDEXES CALCULATED FROM THE 
AVERAGES IN THE WOOD-BALDWIN TABLES. 



FIGURE m . HEIGHT-WEIGHT INDEXES OF GIRLS MEASURED IN YA
BUOOA AND RIO PIEDRAS OOMPARED WITH BARDEEN 'S OURVES 
AND WITH HEIGHT-WEIGHT INDEXES CALCULATED FROM THE 
AVERAGES IN THE WOOD-BALDWIN TABLES. 



FIGURE IV. HEIGHT-WEIGHT INDEXES OF CHILDREN AND ADULTS 
MEASURED IN THE RURAL PORTION OF BAYAMON. COMPARED 
WITH BARDEEN'S CURVES. 



FIGURE V. HEIGHT-WEIGHT INDEXES OF SCHOOL CHILDREN WHOSE 
MEASUREMENTS ARE REPORTED BY MISS BARY, COMPARED 
WITH BARDEEN'S CURVES. 


