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Heights and Weights of New York City
Children 14 to 16 Years of Age’. .

A STUDY OF MEASUREMENTS OF BOYS AND érIRLS
GRANTED EMPLOYMENT CERTIFICATES

The New York State Labor Law provides that no child
between the ages of 14 and 18 shall be employed in a factory |
or in a mercantile or other specified establishment, unless he
or she is in possession of an emplovment certificate.  As a con-
dition for gracting this ccrtificate, the law requires that the
child shall have completed the work preseribed for the first
six vears of the elementary schools, and that in the opinion of
the mssuing officer the child shall have reached the normal
development for his age. He must be in sound health, as de-
termined by a thorough medical examination, and must be
physically able to perform the work hie intends lo do.  As the
law in no way controls the nature of the work which the child
may b called upon to do, except by prohibiting his employ-
ment in dangerows trades, it can readily be scen that the
only construction of thislaw which will adequately protect the
child is to determife his physical fitness for aty work in which
he mav lawfolly engage. This investipation hag concerned
itself in part with the determination of certain norms of phys-
ical development which may serve as a guide to those upon
whom devolves the duty of issuing cmployment cerlificates.

Height and weight are obviobsly important factors in the
examination to determine physical fitness, but emphatically so
in the decision of the medical officer as to the normal develop-
ment of each applicant.  Hence, the chief object of this investi-

*An abstract of this paper was read before the Bighth Congress of
the American Bchool Hygiene Association, San Franeisea, June,

The anthors desire to ackoowledrs their indebtedness to Miss J. V,
Minor, Assistant Secretary of the New York Child Labor Comimittee,
who suggested this stady; to Die. 5. 5. Goldwater, former Commissioner;
to Dir, Huven Emerson, Commissioner; to Dr, 5, Josephine Baker, Director
of the Bureau of Child Hygiene, Department of Health of the City of New
York; and to Mr. I, 5, Adlerblum, of the Statistical Bureau, Metropolitan
Life Insurance Cnmpan}r under whose immediate d1mct1t:|::| the tabu-
lations comtained in this paper were made.
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gationt is to establish the normal height and weight of children
between the ages of 14 and 16. ‘The nermal measurements for
a given age can be arrived at coly by a statistical study of a
considerable number of cases. For this purpose, the Board of
Health of New York City, at the request of the writers, turned
over t¢ them the records of the 10,043 children who had re-
cgi\fo’d ‘vertificates during the nine months beginning July 13,
1914, ‘and ending April 12, 1915,

To be sure, a number of investigations have been made on
the heights and weights of children. The subject received its
fmpulse from the well-known uanthropometric researches of
Chaetelet.  In England, notable studies were made by Calton,
Raberts, Greenwood and others.  An early investigation of the
subject in this cotmlry was made by Bowditch in 15877 in the
city of Boston, Subsequnent studies swere made by Peckham
in Milwaukee, Porter in 5t Louis, Boas it Worcester, Qakland
and Toronto, and by a oumler of other investigators. Rut
these studies concerned themselves with children at school,
while our data deal wich childeen who are on the point of leav-
ing school to go to work,  Moreover, the nomber of children
hetween the age limits of 14 and 16 covered in the ather inves-
tigations was in every case comparatively small.  Thus,
Bowditeh’s duta included only 2,678 children, and the investi-
gations carried on in the other five cities combined were based
on an aggregate of 5,514 children 14 ta 16 years of age. Our
study is based on a much larger number of observations,
namely, on 10,043 children, and is, therefore, more representa-
tive for children at these ages.

The records of the 1ealth Departruent were transeribed on
cards, and the following informualwn was abstracted in each
case: sex, color, birthplace of child, birthplace of father,
molher-tongoe, age, height, weight, grade in school, and vari-
ous other itvms pertaining to the condition of the applicant’s
health, The foregoing items were tabulated, either singly or
in combination, to give the data of this investigation. We
shall first dispose of a few preliminary items such ag sex, age,
. and school grade of the children, and shall then proceed with
the consideration of their height and weight.

SEX

Of the 10,043 children, 5,393, or 33.74%, were Loys, and
4,650, or 46.3%, were girls. The preponderance of boys over
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girls is found during vach of the four hali-years, as is shown
in Table 1 below,
Aue

Ages are stated in vears and months, a fraction of a month
being eounted as a full month, For example, a child of age
14 years and 2 days at the time of exumingtion, was put into
the age-group 14 and 1 month. There were thus 24 age-
groups of 1 menth each, starting at age 14 years and 1 month,
and ending at age 1§ years and 12 months. These were re-
arranged inte quarter, hall and [l year age-groups.

The children were distributed by half-year age-periods as

. follows:
TABLE 1

Number and Percentage of New York Boys and Girle, Ages
14 to 16, Granted Employment Certificates

Classified by Half-year Age-periods

BUYH GIRLS
AGE-FELLEILD = T " S L 3 T
' ) Nuwlier Lf"l'rr;h | Mumler _i}r]f:ﬂl'

G [ s 0,300 e i ‘ 4,850 1K 6
3k 571 | 1,424 EIRt

1,403 e | LA HY

1. 2% 214 1,14 M5

TR 134 482 4.7

The Lrsl hall-year period contains the largest proportion
of children. Euch of the succeeding hali-years shows a regi-
larly diminishing number, Tt is perhaps noteworthy that the
excess at the frst age-petiod is more marked in boys than in
girls, 37.1% of all (ke former ing in the first half-year, as
agoinst 34997 of the latter. In the second haif-year the pro-
portion of boys aud of girls is about equal, 26.0% of the [or-
mer and 25,995 of the latter, 1o the third snd fourth half-
wears the rutio of girls to the total of their sex is higher than the
cotresponding figure for bovs, compensating, of course, for the
reverse relationship obtaining during the first year. Age 13
to 15§ includes 23.4%; of the bows and 24.57; of the girls, and
age 134 to 16 embraces 1349 of the bays and 14.79; of the
girls.

SCHOOL (TRADE

Table 2 gives the distribution of the bovs and girls by

school grade for the two-year period.
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TABLE 2
Number and Percentage of Boys and Girls, Ages 14 to 16
Classified by School Grade

BOYH GIRLA
SCHOOL GHRALE For on .
Nkt | ]n';rﬂ:rl_'cn' Mumher | f‘-r;' T'::I! ;Ii
All grades. ... .. | [LELY
TA. .. 1,004 by 1607 | Mg
TH. .. gdk | 11.7 586 1268
Bl vt o e e = 416 v aug 45
BB i e b Ao 467 | &7 ' b4
CGrraduates. . ... ... rhdi WA 1,461 1 4
High Sehaol. ... oo poan 287 53 EEH i 2
Voeutlonal oo ... oo & I |
Uoknown ... ...l & 3 17 4

In view of the regoiremenis of the law demanding the
completion of the sixth grade, it is not swprising to find that
the children in Grade 7A conttibuted the largest number,
35.7%, of the boys and 34.6%, of the pirls.  The pradustes
formed 30.54% of the bovs and 31,475 of the girls. These two
groups together contributed approximately® 669y for cach sex.
Only a small number of high school children are represented,
namely, 5.3% of the hoys and 627 of the girls. The re-
mainder are distobuted among the other school grades.

The sbove considerations shw clearly the elicel of the
present law on the composition of the children who apply for
work pupers.  The largest groups as to age were those in the
first half-year period. From the digsteibution by grade, we find
similarly that the minimum grade, 74, contributed the lagest
nutnber of childret.  In fact, 2,002 boys, distriboted over the
various grades, wailed until they were just old enough, before
applyving for employment certificutes.  In addition, 1,922 boys
who were eligible as to age were obliged to wait until they had
reached the minimum grade.  These two groups have 731 bays
in comumaon, that is, boys who have just satisfied the minimum
requirements, hoth as to age and grade, before applying for
certificates, Deducting these 731, whe are common to the two
groups, we obtain 3,193 out of a total of 5,393, or 59.2%, of
the boys who, lacking either in age or in school grade require-
ment, waited until they were just eligible under the law to apply
for employment certificates, The corresponding figure for the
girls is 56,24, Whatewver the cause of this condition may be,
it is quite obvious that these children took advantage of the
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privileges which were accorded them, under the law exempting
them from school attendance, at their first opportunity.

HuicuT

Heights given in the Health Department records are for
children in shces, to the nearest guarter-inch, Comparative
tests made by the examiners showed that the shoes gave an
error in the net heights of from § to 1 inch for boys, and from
13 to 2 inches for girls. In the following tabulations, heights
arc given in one-inch units, each inclading all vahies to the
next unit; thus, &1 inches includes 61%, 61% and 613 inches.

The following table gives the distribution of the boys and
gitls for the two-vear period, by heights in inches:

TABLE 3
Number and Percentage of Hoys and Girls, Ages 14 to 16, at
Each Inch of Height
Aleo Average Heights, Standard Deviadons and Quartlle Heights.

TEIGHT | Huvs GIRTA
(T U Nuoler Per aenl. Nurabet Per cent.

Bd apd undet, ool 22 4 12 4
B e s ; 71 1.3 17 4
i S 124 2.4 Tk 1.6
BE invaaais E+0 4.0 162 3.3
B, . A4 7.1 357 7.1
B 47 BT 542 1.7
ar, . fidl 11,8 22 7.7
G, . B 12,1 TEL ing
G2.. L1 1> 3 694 4.9
6. . 1) 11 2 52 1.0
A4, . H2F #E a2 L8]
b5 i ash 7L 150 ER
BA. . 263 5.0 107 2.3
d7.. 1as 2% 47 1.0
.. Th 1.4 14 &
69 and over, . s an 1.7 k] 2
Tkl ere e, 3] 0o 4, BED 100.9

TOT2 GIELS

[Tunles) 1 Lunhesy

Average haight. | fl.99 B1.35

Slandard deviation { L } HU8=.020 238407

Tirt quartabe. . R 53 88

Seeand gquarckils (Med.lan) i1 % #1 31

Third quarkite. . Ok 64,17 .93

The height class '"34 and under' includes heights ranging
down to 4% inchies for boys, and down to 50 inches for girls;
“62 and over” includes heights ranging up to 72 inches for
boys and up to 71 inches for girls, The number of children at
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the extremes is small, as might be expected. The distribution
follows quite elosely the curve of error, It is fairly symmetri-
cal, and the largest numbers cluster around the average. The
mean ard the median for boys are identical, both being 61.99
inches; it the case of girls ‘also, the fipures agree quite
closely, the mean being 61.3% inches, and the median only 04
ineh less, .

The distribution of heights between the first and third
quartile points indicates that half of all the boys are fonnd
between the Hmits 5991 and 6417 inches, a range of 4.26
inches. Half of the girls, however, extend over a range of
only 305 inches—between 5988 and 62.93 inches. These
Lgires show a greelet varability in the height of boys as com-
pared with that of girls.  This is borme out further by the fact
that the standard deviation, which is the thieasure of variability,
is 3.08 inches for boys, and 2,38 inches for girls.

These facts are illustrated in Graph A, which portravs the
distribution of the heights of the boys and girls for the two-

GRAPH A

Number of Boys and Girls, Ages 14 to 16, at Each Inch of
Height; Al=o at Averapge, Median and Quartile Heights
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year petiod,  The solid line represents the boys, and the broken
line the girls. The lesser variability of the pirls is evident
from the greater concentration of the cases about the mean.
It is also interesting to note that the position of the first quar-
tile point, that is, the height below which 255, of the cases
are found, is almaost identical for the two sexes; it is 59.91 inches
for the boys, and 5%.38 inches for the girls. On the other
hand, the third quartile peints, or the heights below which
75% of the cases are included, are more widely separated,
being 64.17 inches for boys, and 62,93 inches for girls.

As has already been pointed out, the boys are taller than
the girls, the averages being 61.99 and 61.33 inches respectively,
or a difference of .64 inch. The actual difference between the
average heights is even greater, because of the fact that the
girls wear higher heels, Accurate figures are not awvailable,
but it is safe to say that an additional hali-inch muay be added
to the above figure {64 inch) to give the pet difference in the
average heights of the two sexes.  This difference is somewhat
greater than that found by other observers. The data of
Bowditeh,* fur example, pive a net difference of 47 inch in
favor of the boys for the two-year period, and those of Boast
give a difference of only .10 inch.

These sex comparisons are tuch more significant, however,
when made for each of the two yesrs, and not for the two
vears combined; for the height relations of the two sexes
present important differeoces in the tndividual yeass. This
leads us to a discnssion of gain in height of boys and girls
during the two years covered in owr investipation. 1t must
be emphasized that our study is an extensive and not an in-
tensive one,  Our dala do nol cover individual children, each
studied al varions stages of development.  Each child, at
whatever age, was under abservation only once,

The following table gives the average heights for each of
the cight quarter-vear periods for the boys and girls:

*I. P, Bowditch, “The Growth of Children™ (8th Anoual Report
of the State Board of Heafth of Mawsuchusetts), Boston, 1877,

1Frans Boas, ' The Growth of Toronto Children™ (Report of the Com-
missioner of Education [or 1896-7), Washingtan, 1898,

Boas and Wissler, “ Statistics of Crowth" based on a study of school
children in Worcester, Masa. (Report of the Commissioner of Education
for 1904), Washington, 195,

Franz Boas, “Changes in Bodily Form of Descendants of Immigrants™
(Vol. 38, Reports of the Tmmigration Commission), Washington, 1911,
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