THE PROCESS Or PHYSICAL GROWTH OF THE CHINESE

By Gabries Ward Lasker

Among the various problems of physical anthropology that of growth is
intercsting because it may give a clue to the question of the cause of structural
similarities and differences by indicating whether they are produced by diverse
or similarxprocesses. Further study is needed on the effect of environmental
factors on growth and on the function of growth in determining adult
structure.

Although only a start has been made in the study of the physical growth
of the Chinese, still a review of the material available might be of value. As
the {indings concerning the growth of Chinese by some authors are
incompatible with those of others it is high time to compare these studies,
Not only may some light be shed on the anthropological question of racial
differences in the physical process of growth, but the clinician also inay obtain
a better idea of the applicalility and reliability of the measure of nutritional

state now commonly used in China,
I. AVAILAELE DATA

For over twenty-five years physicians in China have felt the need for a
standard of growth for the Chinese. Crook (1) studied €59 males from ten to
23 years old at Hongkong as long ago as 1908. Merrius (2) not only studied
218 boys but also investigated 69 girls. Schoemaker (3) gave hcight, weight
and lung capacity of some Chinese, but did not state their six. Pyle (4)
studied 500 boys and girls, from 10 to 18 years of age, at Canton. Whyte (5)
published the height and weight of 1,417 males of whom 675 were boys, and
of 613 females of whom 411 were girls in South and Central China. He also
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gave Schoeriaker’s figures of 1,805 males in Feking of whom 1,515 were
boys. An effort to set up norms for the Chinese was made by an anonyinous
author (6) who measured 104 Chinese boys and 155 girls. He recorded the
height and weight in a chart like those used by T. D, Wood. Hawks (7) has
pointed out that in these early studies errors arose from the difficulty of
determining the date of birth and from the improper technique and inaccurate
measuring instruments of the okservers. However, some of the.e data are stili
interesting for comparison with more recent studies.

The largest group of individuals studied is that collected by Stevenson (8)
{from the material of over 30 investigators. - He published the height and
weignt of 10,863 Chinese (9,630 males and 1,233 females) ranging in age
irom 2 to 70 years, and representing all the different provinces of China, bqt
présenting a certain unevenness in both ‘age and geographical distritution.
1 s paper the material is presented by provinces, but in order to have
enough material for significant averages, the provinces are grouped together
into North, Central, and South China. The material constitutes the most
extensive compiiation of grow.th data yet puvlished and is .very valuable in

spite of a techuical point! and a second point raised later.

'In preseniing this material Stevenson (8) not only tabulates the annual
avcrages, but alsd plots a three-year moving average. Todd (9), whose use
of this moving averagde is Tollowed, states with regard to it: “The plotting of
these three-year averages will not give an entirely smooth curve, for the
numnber of instances naturally varies irom year to year in a small series.””
Stevenson’s instances, however, do ndt “vary’” from year to year, they
incr. ase alinost steadily in number each year over the previous one until the
age of 16, and heuce it is unfortunate that his methed of calculating the
moving average actually worked out to make all his averages for the younger
years scmewhat too high, or his ages too young. The corrected average for
any age, n,, is: _an b A-on, in which a, b, and-¢, are the number of

a-+b--c
instances for the consecutive ages, n;, n, and n, respectively.

" Another way to weight the moving average, is simply to use the average
of three cousecutive annual averages. This method gives almost identical
curves to those found by applying the above formula. In Graphs I, II, and II]
1hgrave;ages cf the three consecutive yearly averages were used.
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Li and Chang (10) have combined Stevenson’'s material into two Heig}-lt-
Weight-Age tables, one each for malcs and females. They were derived in a
manner similar to Baldwin’s tables for Americans.

At about the same time that the Stevenson paper was published, Appleton,
who had been making careful measurements of Chinese in different parts, of
China, and Shirokogorolf, published a series of reports (11, 12, 13 14, 15).
In these papers separate data of Chekiang, Kiangsu, Fukien, and a mixed
group of Central China were presented, in Kiangsu and Fukien for males only,
however. The Chekiang and Kiangsu studies (13 ) were much more intensive
and thorough than any previously made, containing all the anthropometric
measurcments suggested by the International Commission at Geneva.

The nature of the environment was next considered, 1In 1925 Hammond
and Hsia Sheng (16) studied 96 North and Central Chinese boys in a poor-
hame in*Peiping, and 280 odd children in summer schocls for comparison.
The uext year, Keys and Cadbury (17) published a study ol 1,013 school boys
in a superior environment in Canton, taking special care about the age.
Their data is especially valuable not only because the determinatiou of the
exact ages is reliable, but also because the study was continusus and most of
the individuals were measured on several occasions over a period of years.
fisu and Liang (18 ), who studied 721 hoys and a few girls in Peiping, can“sidey
their subjects to have a superior environment in that they came from well-to-
do families and were under the supervision of the Public Health Dzimonstration
Station. Miss Sun (19), in her thesis, also derives her material from the
same public health station, and there may be some overlapping of her
mat(}rizﬂ with that of Hsu and Liang. :

Stulies of the growth of the Chinese have been concuzted by Westbrook
and Lai (20) who presented data on nearly two thousand children from South
and Central China. They were interested in the problem of correlation of
pliysical measurements and mental traits. Klineberg (21) and otheis have
pointed out the difficulties of this type of study.

Several studies have been made of Chinese abroad.” Bobbitt (22) studied
Chinkse in the Philippines. » Cox (23) etudied 282 Chinese boys and 296 girls
in Hawaii. Appleton herself (15, 24, and 25) studied the anthropometry of
second and third generation Chinese of both sexes in Hawaii and found height
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and weight curves in close agreement with the ¢kservations of Cox. Wissler
(26) i)ublished Sullivan’s data on school children in Hawaii which included
804 inale and 730 female Chinese as well as a series of Ha'. aiian-Asiatic
crosses. He took a comprehensive list of measurements and gives
observations and statistical compilations, Hawks (7) studied 22 Chinese
children in Chicago, but the smailness of the group makes any conclusions
most tentative, Preston (27) has recently published a study of American
born Oriental children in which she has included height and weight data on
184 male and 196 female children of Chinese descent,!

Besides the study of children of school age, some work has been done on
the growth of infants, In a valuable recent paper, Guy, Chiang, Huang, and
Yeh (28) made 2,447 sets of measurements of length and weight on 577 boys
and 425 girls of from 16 days to 36 months of age. These measurements on
healthy North Chinese from Peiping are compared by the authors to an
American series, They show that until the fourth month in males and until
the thitd month in females, the Peiping infants equal the infants in the
Ameiican series in both length and weight, From then on, and in all the
series of later ages which we have reviewed, standards on Americans exceed

those on Chinese,

In a study of the growth of normal infants by Tso (29), the birth weights
of 678 male and 637 famale Chinese babies in Peiping were sfudied. He also
records 1,619 weighings of 581 Chinese infants up to 45 weeks of age. His
study shows that Chinese weight at birth is lower than Oecidental standards,
but the length averages are quite comparable, the males being fully as tall as
in several European series. The average weight curve for both sexes during

the first post-natal growth cycle describes a more or less even sweep and is

1, Preston, in her graphs, shows Chinese children in America to be both'
shorter and lighter than Chinese from Hawaii and in Chinaitself. This is
due to a mistake in the drawing of the curves. Whereas Preston takes any
age group, n, to be from n— } ton - } years, the other authors whom she
quotes use the ordinary system of reckoning. age group n being taken from n
to n + 1 years Preston ig therefore comparing her serigs with groups that
average six months older.
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intermediate between the figures for inales and females of Guy et al, A study
of 1,000 infants at Cheeloo, by King and Tiang (50) gives birth weights and
lengths very similar to those of Tso.

We see in all the available studies that the stature of Chinese of both
scxes is approxilmately the same as for Occidentals until the third or fourth
month, after ‘which it is consistently less than in American and European
geries. There seems to be a significant difference in growth rate during the
early months.

There are also studies of adult Chinese which might help us determine ths
upper limits of the growth process. Tung (31), for instance, published a study
of 351 healthy young C hinese adults., Necheles (32), who was interested in
the effect of migration on growth, measured a group of young Soith and
Central Chinese who had lived in Peiping for a variable number of years,
Howeverys in this short paper we shall not attempt to give a systematic
bibliography oi anthropometric studi.s on Chinese adults.

I, PIFFERENCES IN THE GRHOWTH PROCESS OF CHINFSE
' IN VARIGUS REGIONS

Differences in Adult Siructure

Various workers have presented material indicating that groups of the
adult peoples of China bear certain more or less definite similarities to and
differences from each other. Cadbury (33), Tung (3l), Stevenson (8),
Whyte .5), and others have shown that Northern Chinese are taller, for
instance; than Central and Southern Chinese. It has been pointed out by
Necheles {32 that adult Kwangturg Chinese in China are taller than Kwang.
tung Chinese who have moved while still young to Sumatra, but -are shorter
than young Chinese adults in Hawaii who are descended from emigrants from
Kwangtung. Nscheles' qwn short series of twenty cases of Southern Chinese
who had lived for patt of th.ir growing period in more temperate climatea

have even a higher average stature. This brings up the problem of the
\ degrees to which growth is determined by racial inheritance and affected by
environmental influences, We are algo led to wonder whether eventual
differences in structure and size are due to qualitative or anly to purely
quaititativg diflerences in growth, a
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Céssation of Growth

Stevenson (3) in h's reasonably largde series shiws that Chinese males
from North China grow more slowly at the earlier ages, but later relatively
more quickly and for a loner period than the Chinese males from the South,
while the Central Chinese are intermediate (see Table III [A, C, H]).

From Table [II it may Le seen that several of the South Chinese series
show refatjvely high average stature for different age periods. Westbrook and
Lai (20), Keys and Cadoury {17), Pyle (4), and Crook (1) studied groups of
Southern Chinese who continued to grow taller than Stevenson’s (8), Scuthern
series, but none of them continued to grow late than Schoemaker’s Peking
series published Ly Whyte (5)7n0r as late as Stevenson’s (8) Northern series.
Tung 31) made his study in Peking, where e said that he found growth
occasicnally after the age of 24, Our curves of the combined data, Graphs [
and II, seem to show that for both nales and females and in respect both to
height and weight, the Northern Chinese grow more rapidly in the years after
14 and would seem to continue growing later.

In our tables several of the series (III [North, G, Central, H, T, and
Average], IV [North, G, Central, H, and Average], V [H, 1, South, and
Average], and VI, [H, I, South, and Average]) show lower aéult’ﬁgures than
in some previous years. This cannot be accounted for in all cases by
sparseness of data, - It seems to be due in some cases to differences in -the
part of the population from which the growing children and adults were .
drawn. Whereas the growing children are nearly all from _échools and
colleges the adults may come from other, generally more mixed and possibly

. less well-to-do, strata of the population. It has been reportad for many

peoples that the stature is increasing and‘this would show youths to be taller
than old adults, In either case, even if the adult are more representative of
the general population, these adult figures have to be ignored in determining
the age of cessation of growth.

Necheles (32), by making two meésurements about twenty months apart,
was able to determine the upper limit of thev growth period in his short serjes.
In the Northern-bred Southerners, growth occurred up to 24 years of age in
the male, and 23 in the female. This limit is markedly higher than that of
homebred Kwangtung Chinese and is the same as that which we migﬁt expect
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amom: home-bied Noitherners: This might indicate that there is an

important geographib effect upon the age of cessation of the growth process.!
Regional Differenccs During the Process of Growth

In graphs I and II it can be seen that the curves for the growth of Chinese
in different redions are not parallel., Several groups of North Chinese of
growing ages are taller than Central and Southern group.?

We have already pointed out that the growth cf Chinese of the same
racial origin may cease earlies in more tropical climates, the further South the
earlier. To a certain ~xtent the differences in the growth curves for the
different regions of China might be explainzd on the grounds that the further
south, the earlier each phase of the growth process occurs. This analysis
does not entirely follow regional lines however. Quite regardless of region,
the curves given in Tables IV and VI sho&g that the’ tallef the group during
the years preceding, the earlier the retardation in the rate of growth sets in.

The growth of both Chinese boys and girls in North China and Hawaii is
more similar than that in any other pair of regions. In racial heritage,

however, the Chinese of Hawaii are very similar to the Chinesefof\South' China

1. It should be mentibned, however, that the loeation of an exact limit to
the growth period is not practicable on even large series unless the measure-
ments are continuous as in the cases of Necheles, and even then the
determination will be affected vy the degree of instrumental error:—the less
the error, the higher the limit will tend to be.

2. Hsv and Liang (18) say: *The boys from North China measured by us
approximated closely to the heights of American boys, whereas in Central
China and even more str:kingly in Southern China they were shorter. In each
region they were probably taller than the group from which Stevenson’s
curves were prepared although the difference is less evident in the growth
from South China.”

Miss Sun (19), though she did not classify according to sex, found that
141 Southern children were on the average shorter than the 132 Northern
children in every age group (from 6 to 17) except the ninth, and lighter
except in the eighth and ninth.

Whyte's (5) study also shows much hlgher growth curves of Northern
Chinese than those of Southern and Central.
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and America, and. of all groups are feast similar.to the Northern Chinese,
Therclore, though the growth process is different in the various regions where
Chinese live, these differences cannot be ascribed to differences in the racial

stack in the various regions of China.

Anthropological Difference between Male and Female Chincse in the Same

Province

In China there are differences between the growth process of boys and’
giils. As the number of studies on gir!s is very small, and as, even after being
weighted, the cucves for the various regions show nd very definite comparaole
features (see Giaphs I and ), the discussion of the relationship of the male
to the female cufves will be left until we compare the Chinese to the non.
Chinese. The sugdestion that the males and females of the same region are

different anthropologically may be considered now, however.

Shirokogoroff (12) concludes from his study of the growth process
that tie female students of Chekiang are composed of anthropological
elervents different, at least with reference to the numerical proportion of
types, from th 82 of inales. In the same paper he says: +If we suppose that
the feinales (students) compared with the males (students) are not selected
but represent, roughly speaking, tlie same social and ethnical (typological)
element, then the fact of difference between females and males (students)
may be explained only by another supposition, i.e., females better preserve

"

the original anthropological type than males.” The figures "quated show that
the growth of females of Chekiang is, in fact, in many instances closer to the

Kiangsu males than t> the Chekiang males,

We think that the predication of a difference in anthropological types
between males and females even of this given series is less likely than
anthropological differences between any two age groups of the same sex such
as the 8 and 18 year olds, whom Shirokogorolf uses for roughly defining the
growth process. In fact, quite on the contrary, the normal variation in
individuals of the same sex, age, and race would be likely to influence
markedly the figures for such small samples as the 10 eight-year old Chekiang
males or the 7 eight-year old Kiangsu males.
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[I. COMPARISON OF THE GROWTH OF CHINESE
WITH OTHER RACIAL GROUPS

The First Period of Retardation

Shirokogoroff (13) p. 14, noted an age period during which the rate of
growth was slower. He said: +There seem to be two critical moments in
the process of growth: first, at the age 12 among Chekiang and at the age of
11 years among Kiangsu males. .. At the first critical moment the stature
shows a retardation which is gained during the following period.”

Of this Appleton (24) says: *The critical period of retardation preceding
acceleration of growth found in the East China series and not in the Hawaiian
group may be a period during which growth is most influenced by unfavorable
influences. It is not a racial characteristic as believed by Shirokogorof{.”’
The material of other authors shows no regularity about a period of
retardation. From Table III it can be seen that there is probably some
retardation between the tenth and twelfth years in the curves of Crook (1),
Stevenson (8) Central Appleton (15) Fukien, Whyte (5) South and Central,
and Pyle (4) as well as in both of Shirokogoroff’'s (13). A marked
retardation is not common to all the studies, however. It is absent from all
the Hawaiian curves of Appletion (24, 25, 15), Wissler (26), and Cox (23),
and from the more privileged groups of Keys and Cadbury (17), Hsu and Liang
(18), and Sun (19). This absence from the groups in better circumstdnces
supports the theory that during the age of ten to twelve unfavorable
environment is most influential in retarding growth.

Such a retardation preceding the growth spurt is not peculiar to the
Chinese, though in some of the Chinese curves their retardation is well defined.
in the comprehensive compilation by Baldwin (34) it can be seen that alinost
all of the 163 studies on the height of boys of different nations and races show
a djstinct retardation in growth; they grow less rapidly during the 9-12 year-
old period. We notice also that those curves which show the greatest
retardation during this period are also the slowest to show the pre-pubescent
growth sputt, This is true also of the Chinese studies. Those groups which
are retarded most during the 10-12 year-old period continue to grow relatively
less rapidly until the age of 15. Graph III shows thig to be true for both the
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height and weight of the boys in the lew curves indicated there, Sowme
Chinese grow faster, and some thdese grow slower than Americans in the age
greurs under consideration,

" The Second Period of Retardation

Another point of distinction which has been suggested as differentiating
the Chinese from other ethnic groups is the abrupt retardation of Chinese

growth at 15 to 16 years. From Table IV it will be seen that there is a quite

sharp retardation in the rate of growth of most of the groups at about that
age. This seems to be somewhat earlier than for other ethnic gfoups such as -
those included by Shirokogoroif (13) in his table on page 93. In view of the
fact that gessation of growth may take place at an early age when Chinese
live in a warmer climate, we are not surprised to find that the retardation of
the rate of growth preceding cessation also sets in earlier among Chinese
(especially those in the warmer parts of China), The growth curve of Chinese
during the adolescent period is similar to that noted in other peoples though
the phases may appear at younger ages,

The Chineée girls, as is true also of studies on other racial groups, reach
the critical point where retardation of growth sets in at an earlier age than
the comparable boys.! Shirokogoroff (12) notes a retardation in the growth
of females at the age of 13 or 14 years which he ascribes to the sexual
development among the females which begins at that age, He says that at 13
and 14 years over 50 % of his series of females menstruate and all of them

"have their breasts more or less developed. At 15 years, he says, almost all
Chgkiang females are menstruating. Klineberg (21) pp. 102 ff,, followsg

others in pointing out that living conditions as affected by economic status
and possibly climate may have a marked effect on the age of puberty, Hotter
climates and poorer living conditions tend to produce an earlier onset of
menstruation. At puberty growth tends to be retarded, Therefore the early
ogeurrence of the second critical period among. some of the Chinese groups
may be due to environmental rather than to racial factors,

Wp——

1. See also below, “Comparison of the Growth of Females with the
Growth of Males,”
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Comparison of the Growth of Females with the Growth of Males

As it has been suggested that a difference between the grov‘vth of Chinesc
and the growth of non-Chinese might be noticed in the growth of females

relative to males, this problem is an interesting oae.
In reference to his superimposed curves for males and females, Stevenson

(8) says: “In these the discrepancy in the heights of the pre-adolescent girls -

aud boys in favor of the foriner in the Northern and Central Chinese groups
immediately arouses cur interest. This observation is apparently gf distinct
variance with the facts established through extensive observation on other
races  We should expect, as indeed we do find in the case of our Southern
material, that the boys would be both taller and heavier than the girlvs, until
the relatively early pubescent acceleration in growth characteristic of the
female produces a distinct croseing of the curves at approximately the 9-12
year porind and results in a brief period of time (usually between theqluth

and 14th year) during which the girls may equal or even exceed the boys of .

corresponding ages in height and weight. Alter this brief period the
difference in size between the two sexes in favor of the males gradually
increases until the usual adult proportions are reached. Returning to the
pre-adolescent portions of the Northern and Central Chinese growth curves
and the unusual discrepancy noted therein between tie two sexes ( Tables il,
IV, V, and VIl), a carciul survey of the amount and character of data
available for the plotting for this portion of these particular curves is in

order before accepting this apparent anomaly as a possible significant racjal

variation. The disproportionately small number of female individualg
measured in the early ade perinds has already been commented on in the fi;gt
section of this report. Since in the curves for South China, where the number
of girls is neatly twice that in either of the other two sections, this unexpecteq
condition does not obtain, we are led to believe that measurements of a tnore
nearly adequate number of girls of the other regions of China will substantially
alter the discregancy in question.” ‘

Stevenson's statement of relative adequacy of the female measurements,
however, refers to his female total for all age groups, As a matter of fact,
between the ages of five and ten inclusive, during which period the unexpected
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¢onditions were found, it is evident that the curve for the Southern region is
no better supported by adequate data, indeed not as well as the curves of the
other two regions. Tlle point is that though there ia certainly not enough

“material in the Northern and Central areas from which to draw reliable

conclusions about the pre-adolescent girls, there is much less evidence that
the curve for the South can be relizd upon. It is to be further noted that
the growth of Chinese girls from the South is like that of Chinese girls from
North and Central bhina; it is the males of the South who have a different
growth curve,! -

Stevenson, however, gives perhape g more tenable reason for the large size
of the girls in his series: **Another pertinent factor is to be found in the fact
that most of the data on Chipese girls have been obtained in mission boarding
schools where nutritivnal standards are better than the average, while a
considerable amount of the data on the heights and weights of the boys, of

" North China at least, was gathered in day schools and orphanages conducted

by Chinese A combination of these two factois—relatively scanty data on the
girls in question and a fortuitous selection of oppositely weighted material
fromn the stand-point of nutrition—may account for the apparent discrepancy

here observed,’ ?

1. Furthermore, when the age corrections derived by the formula in
foothote (1) are applied to the curves, the young girls between five and ten
are in each area younger on the average than the boys of the same age group,
which means that the girls are relatively taller and heovier (though
absolutely shorter and lighter) than would appear from Stevenson's curves.

2, Though the ponderal index cannot be relied upon as an index of
nutrition, it is interesting to note that the ponderal index of females in China,
according to Stevenson, exceeds the males in the fifth year, but with the
exception of the &th, 9th, and 7th year in North, Centrél, and South Chin& .
respectively, th= ponderal index for meles exceeds that for females until
the females showing an earlier onset of maturity fill out and exceed the males
from the 15th, 13th, and 11th y~ars respectively, It is uvnfortunate that some
other measurements, includin¢ sitting height for Pirquet index and a general
description of the state of nutrition, have not been included, as a comparative
analysis of nutritional state might at least give a clue to the extent to which
this second explanation of Stevenson's is valid,
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'Stevenson continues: “On the other hand a large percentage of the
writer's Chinese students and others whom he has questioned on the point
declare that Chinesa girls of the age under discussion are as a rule actually
large than Chinese boys of the same age.”’

Fortunately a certain amount of comparable material is available, Miss
Sun (19) has coliected stature and weight date on 551 males and 260 females
of 6-16 years from schools in Peiping. In her series 17.49% are reported as
Southerners and 16.3% are Northerners. In Tables IiI, IV, V, and V] (B) it
can be seen that the stature of the girls exceeds that of the boys in the 12th,
13th, and 14th years, and the weight in the 11th, 12th, 13th, and 14th years,
which is the same period as that in which European and American gitls
usually exceed the boys in weight and stature, In Miss Sun’s data, the weight
of the girls of 6 and 8 years also exceeds the boys but the weights for_the
girls of these ages must obvieusly be revised downwards as it is impossible that
they can exceed the absolute weights of girls of 7 and 9 years old
respectively. o

Whyte (5), in his figures for Central and Southern Chinese (see Tables
111, 1V, V, and VI [1]) begins only with eleven yearsolds, but it is interesting
t note, though the females are heavier than the males in all his figures up to
seventeen years, that from 11 to 15 years the difference gradually increases.
In his tables the females are taller than the males only at 13 and 15 years 0{
age. :

In the study of Central Chinese, Shirokogoroff and Appleton (11), find
the males heavier than the females, except when the females are just as heavy
at 14 years of age (see Tables V and VI [D]). The females are taller in their
13th year (Tables Ill and 1V [D]). Shirokogoroff (12) gives some figures
which were collected by Dr. Appleton (14) on 224 Chekiang females, When
this series (see Tables IV and VI [F]) is compared with Shirokogoroff’s (13)
series of males from the same province (see Tables lIland V [F1) it will be
noted that the females exceed the males in weight after the ninth year and
the males do not catch up again until the 16th year. In height the females
exceed the males in their 11th, 12th, and 13th years (after the 12th year
female figure from Table IV [F], which could not be lower than in the
eleventh year, has been rajsed), '
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Appletoh (24, 25) ﬁas studied 388 males of pure Chinese extraction now
living in Hawaii; and 3534 comparable females. She says: *'Chinese girls in
Hawaii are taller than boys of the §ame ethnic group in the same environment
frdm eléven to thirtéen years of age . .. After fourteen the growth curve which
expresses stature of girls forms the plateau which rises only slightly, while

- 1apid growth continues over a more prolonged period for boys ... Kwangtung

girls in Hawaii are lieavier than boys from ten to fourteen years of age, but
from filteen years onward boys are decidedly heavier.”” Tables V and VI (0)
show that at 7,‘8; and 9 years the girls are as heavVy as the Loys:

In the'ﬁg'ures which Wissler (28) reports for Chinese in Hawaii, there is
again some’ suppoit for Stevenson’s evidence that the girls are larger at an
earlier age, These data show the girls to be taller (rom six to thirteen and
heavier at five, seven, and ten till fourteen. Wissler considers the age at

_ which the males overtake the females, in weight at least, to be younger for

Chinese than for his other ethnic groups, but this is not substantiated as a
constant feature when all the other Chinese material is considered.

In several studies the males were counsistentlyiarger. Westbrook and
Lai (20), in comparing 170 females, who were unfortunately all over 15 years
old, with 1,704 males, said: “From 15 to 23 years of age the boys were much
taller and heavier than the girls.” Pyle (18) in his study of 230 girls and

© 270 boys of from 10 to 8 years old, shows the latter at all ages taller and

heavier than the former.
7 Merrins (2) studied 69 Chinese girls and 219 boys of 11 years and older.
His males were taller than his females for all ages, but at 13 and 14 years of
"age the f&rﬁales were heavier (Tables V and VI {V]). A
From the available material there is evidence that the differences in
growth between males and Iemales are similar to those differences among
Furopean peaples who have been studied. Stevenson’s (8) expectation that
‘the boys would be both taller and heavier than the girls until the
pubéscent acceleration of the girls, appears to be well supported, co'i{trary
‘evidence in his own series being accounted for by the scantiness of the data
iior particular aée periods and by the fact that his series of males do not all
Tive in the same énvironment as his scries of females,
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V. ENV.RONMENT AND GROWYH
Simllarity of the Growth of Wellstoudo Peoples

We have already noted that the members 0! more privileged groups of
Chinese are Jarder, A glance et Graph [N will show that the curves of the
boys from iavorable environment of Keys and Cadbury (X} (17) and dou and
Liang (T) (18) are considerably higher than Stevenson's curves for less
favored individuals. Miss Sun's (19) boys, from private schools und under
medical supervision, were also taller and heavier than the Stevcnson (8)
Northern series which was based on public schools and orphanages. On ihe
other hand her girls were not as large es the mission school girls whomn
Stevenson has reporied. Hawke (7) says of her 22 American "born Chinese:
»In general, the children who apparently had the best environment were the
largest.”

in Appieton’s Hawailian studies the influence of environment can be more
easily secen perhaps  She points out that: “The percentage of difference
petween measurernents o1 stature, weight, weightuhéight index, and arm length
of Chinese boys in Hawaii at eight years and at eighteen years are strikingly
higher than f{or boys in Chekiang and Kiongsu and approach very closely the
measurements of Germang which Shirokogoroff has taken for comparison,”
The most logical explanation of this greater similarity would be on the greunds
of a more simifar environment, especially in that the climate, sanitation, and
food habits in Hawaii are more like those in Europe than they are like those
of Bastern China,

Graph [l shows this very well. In the four parts ¢f this graph the
«Average Curve' is represented as a straight line and the points on the other ,
curves indicate how much taller or shorter, heavier or lighter, are the other
groups than the average Chinese, It is interesting to notice that the two
curves of definitely superior m:ales on the mainland (K and T) are very similar
to each other though one is Southern Chinese and the other is a mixed group
with Central and Northern Chinese predominating. The Hawaiian curve
(which, for the males, is itsel{ comuposed of four curves all very similar to
each other) is also very much like the (K) and (T) curves, All the Chinese
curves from- superior environments are very much alike even though the
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individuals represented come from different districts. This is alsy true of
the girls (at least in regard to height) for the mission school North China (A)
curve of Stevenson (8) is parallel to the Hawaiian curve (which is composed
" of three very similar series), The relative posiiions of the (A) curves to the
average for females are different from the male curves, This could be
explained h;} the fact, discussed above, that the males and females cvime from
very different types of environment and represent different economic classes
in the same region. In the case o! Hawalii; however, both sexes bear a
similay relationship to the average growth curves for ail the Chinese groups
combined. Males and females from Hawaii show parallelly greater growth
in both weight end height during the ten to fifteen year old period. It will
be suggested that during this perjod environment most affects the growth,

Nourishment and Standards of Nutrition

This brings to our attentjon the problem of nourishment. Shirokogoroff
(13 says p, 77; %, ., according to the indexr wond-ralis the Chinese of
Chekiang'are better nourished than the well-to-do class of Germans (!). Cn
the other hand. Americans of the same class are better nourished than
Germans and slightly hetter nourished than the Chinese of Chelkiang, excepl
at the age of 16 years when the Chines/e -are better nourished than |
Americans (!), Russians of Moscow Erissman in the year 1888 of a poor
social straium, are the best mourished of all groups. [ltalics are
Shirokogoroff’s ]

“Thue,-the conclusion that ought to be drawn from the above facts is that
the Chinese comparatively ate not undefnourished, but they are superior to
some Luropeans (Gefmans) and are very close to Americans, the best
nourished group belonging to the “poor’’ class; also Belgians and Jews belong
to groups superior to some others, flowever, at some moments they show
index of Pirquet lower than the ()hinese’.r The investigation carried out by Dr,
Whyte (5) shows us that the Chinese at any rate cannot be considered under-
nourished, and they occupy a place not far from Britishers, though
significantly lower than Russians ... "

The ponderal index, however, is not an adequate standard of
nutrition by reason of its variability as has been noted by Stevenson (33, 36,
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and Klineberg (21). That the pouderal and the heigul-weight ‘indices may
give a distinctly wrong clue to the sténdards of growth of the Chinese may be

noticed in the work of Hammond and Hsia Sheng (16) who studied the growth .

and diet of two groups of Chinese boys from the same community. Thelr

charts show that the group with the inferior diet, inmates of a poor-home, are

- much sporter, have a somewhat shorter sitting height, and are slightly lighte’f

in weight, but the weight for height curve secms to be higher than the
-Supemor summer school group.

As Shirokogoroff has mentioned, (13) the process of growth cannct bé

rcpresented vety accurately unless there are data on the growth in fractions of

stature—the leg and the trunk —as well as some other indirect indications of

tne process of growth. Only the papers of Shirokogoroff (13); Appleton (14',“

24, 23), and wissler (26) have adequate measureménls of the fractions in
young Chirtese, Shirokogoreff says further, p. 10: “The stature and weight
are not enaugh for demonstrating how thé Chinese grow and what the
dxﬁerenoa tetween the pvocess of grow th of the Chmese as compared with
other ethnical groups. is.”” This is sxgmf:cant because he says later, p. 27:

. Besides it ought to be painted out that the final resuit of the growth is
not so distinct among different gréups as the process itself. Thus, the
essential differcuce in the Chinese as compared with other ethnical groups
consists in a wery intensive growth of truik in cff.clency of some cause
which affccts the final ;resu‘lt of growth, while amonrg the Chm se groups
the diffc’?‘ence consists in a marked ucceleration of trunk growth among
Kiangsu males.”” He poi-nts out p, 58 if., that in his figures the length of the
the trunk and leg as well as the sitting height is different among Chinese than
others, though the result is not so distinct, ‘... the same result is attained
by diffcrent means of the prociss of growth.”

Shirokogoroff (13) p. 22, says: *Thus, the difference in stature of

Amzrisans and Civinesz i3 due to the absolute lcz.gth of the leg and only
Dartly to the sitting height,”” [ltalics are Shirogoroff’ s.]

Appleton (23) states: **For girls as for boys yearly increase of average
length of lower limb is greater and more regular in Hawaii than in Chekiang,
and after eleven years of age average length of limb greater in Hawai,
It is reasonable to surpose that this greater length of iower limb ih
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Kwangtung Chinzse in Hawaii, as compared with Chekiang Chinese in China,
is due to the atsence of unfavoiable environmental factors, since it is not a
constant r.xual difference between the two ethnic groups. In Chma
throkoga: off icund male adulls taller and longer limbed in Chekiang than in
Kwangtung, while in Hawaii the writer found Kwangtung youths from eighteen
— 10 twenty years of age to have greater stature and longer limbs than Chekiang
yuuths in China and also found them to be taller and longer limbed than inale

adults measu:ed by Shirokcgoroff in Kwangtung province in Chma

We see from the ifore going quotations' that wherc most of the _
aissimila?]itu between the g: mwh process of Chinese cnd Americans
vceurs,—the leg,—ihe growth p'roce.,s 48 prob"bly most mflumwd, by
envirompenbal facturs. Appleton (24) says: ~Growth of lower limb - of
Chinese boys in Hawaii is seen to resemble growth of lower limbs of Europeans

" more than that of Chinese of China.”

Stevenson (35, 36) adheres to von Pirquet’s contention that the *Pelidisi”
"10 x weight in gm.
sitting height in cm.
He shows that the average -Pelidisi for Chinese of ali groups and both sexes is

index °© .is the best objective test for the state of nutritjon,

about 9u, and that the range fro.n 80 to 100 can be considered norn.al, Thls
figure is s'gnificantly lower than the Pelidisi found among Occidental pesples,
but it should be pointed out that this does not necessarily mean that a Chinese
group with a Pelidisi ¢f 90U is as well nourished as a Wcsfét n group with 95
[which Stevenson (35) says is usually considered as representing the -normal
state of nutritién in most Occidental peoples]; on the contray, it may inean
that the Chinese group is *normally”’ un&er-naurished
Another test for nutritional staxe is the general clinlical appearance.
Appleton (25) says:  “General nutritional condition, judged from subcutaneous
fat, bone development, muscle tone, and general kappearance, showed awmong
Chekiang girls more than 50 % poorly nouri/shed in all but two age groups under
thirteen years, while in Haw/aii no age group, either girls or boys, had as high
as 509 poorly nourished. ”
In Shirokogoroif’s fngures (13), p. 73, we see that the Chekiang males of
ages 11 and 12 were 46% under-nourished, and in Kiangsu 35%. Aditer this
age the proportion of poorly nourished drops. It is unfortunate that
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Shirokogoroff and Appleton have not published wu.aterial for the other ades,
especially since it mighit have been collected by a single worker, Dr. Appleton,
in a comparable form. When it is noted that Chekiang males have shorter
legs, it is casy to understand how they have a higher ponderal index and
compare favorably with European groups, but at the same time have a high
rercentage of poorly nourished individuals, Pending further study of this
problem, the following statement of Shirokogoroif cannot be accepted, (13),
p. 78:  *In our considerations as to the process of growth the idea of under-
nourishinent, as an influential factor disturbing the growth among the Chinese .
must be rejected.”

On the contrary Appleton says that growth of the distal portion of the
lower limb would be slowed up by poor environment. TFk-s tn turn ¢ruld give
a rel tively high nonderdl index ev-n if the nutritional state were peor,

In the Chinese, a high ratio of weight to height seems to te not only
possible in spite of poor nutrition, but becai.se of poor nutrition. The work
done by Appleton (24), Hammond and Hsia Sheng (16), and Stevenson (35,
33), would lead one to distrust any measure of the nutritive state of Chinese
which is dependent on the weight-heijght relationship. The use of the Pelidisi
tables of Stevenson rather than the tables of Li and Cheng (10) in clinical
¢etermination of the nutritive state would seem to promise safer conclusisns,

though the arbitrary nature of this index inust be admitted,
V. NEED FOR fURTHER STUD Y

We have seen from several studies of the physical growth of Chinese, that
but little is known of the growth processes even of the body as a whole (stature
and weight) for large parts of China, and f.r certain age groups in any part.
T. L Woo of the Academia Sirica is now collecting data 5n a large number of
measure:nents on many chi'dren, however. There still exists the very
important gap of the szcond psst-natal growth cycle, from the time of weaning
to five years of age. Some work is now being undertaken (37). Such a study
might be of great help not only to the climician but also to the anthropologist.

As far as we know, only Keys and Cadbury (17), and Guy et al (28) have
published continuous studies of the growth ¢f Chincse individuals over a period

of time, Even just a few charts of individual growth would offer a cherk for
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the curves drawn from studies of different individuals at diiferent ages, but
the real meed is for a study by an institution which could keep in touch with
the subjects over a long period of time.

It is to be hoped that further studies wiil be made of different anthropolo-
gical stocks in the same environment, and of the same anthropological stock
in different environments. Further study of the problem of the physiology of
‘Chinese migrants to Hawaii and elsewhere, with an analysis of the question
of selective migration might help us to understand the facto:s which control

the growth process,
It is the hope of the author that this review of the literature on growth

of Chinese may encourage new projects and indicate the more promising

directions for future studies. .

VI. SUMMARY

Various individual studies on the growth of Chinese are enumerated.

2. The stature of new born and young Chirese is found to be comparable to
Western standard until three or four months of age after which it is
consistently less. | .

3. Differences in the growth process for Chinese of different regions are dis-
cussed, It is suggested that these‘ may be due to climatic rather than
‘racial differences.

4. The growth of certain groups of Chinese of school age is compared to the
growth of non-Chinese, It is seen that the process is similar but that in
the Chinese the various phases of growth may occur at an earlier age than
in some other racial groups.

5. The growth of Chinese girls is found to bear a relationship to the gi-owth
of boys similar to that observed in other racial groups.

6. The close similarity in the pracess of growth of well-to-do Chinese groups
from different redions is noted. ,

7. A poor nutritive state of some Chinese groups (as shown by the Pelidisi

~ index or clinical judgment of general apparance) is reported to inhibit
the growth of the leg especially. The shorter leg in turn may give a
higher weight-for-height or ponderal index, and make it seem that 't,he
group is relatively well nourished. Therefore, though some groups of
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10.

11.

12.

13,

14,
15.

Cainese do not have a very low ponderal index, this fact does not desiznate

a high state of nutrition.
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GRAPH IlI. GROWTH OF VARIOUS SUBGROUPS RELATIVE TO THE AVERAGE.
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The figures in the graphs are weighted three year moving averages, I'or
those sedments of the curves where data on less than thirty (The number
thiity ) was taken arbitrarily This means that at least ninety cases are
repyesented for each vear. Experience has shown that this casures a
minimum  of variation which could be ascribed to inadequate samplingx
Tndividuals were available for any one of the three successive years, a broken
fine is used. Whoere data on thirty or more was available for each of the
three years, a solid Lne is used, The end points (which cannot be weighted)
have not becn plotted,

In Graph I North China (No) combines data A and B; (These letters
refer to the series n the Tables which are used in the graphs) Central China
(Ce) combine data €, D, E, F, and G, Ssuth China (S») combines data H, I,
4, 1, L, M, and N; Hawali (Ha) includes data O, P, Q, and R, In Graph II:
Noith Cnina (No; is data A; Central China (Ce) is C, D, and F; South China
(%9 s H, I, and M; and Hawaii (Ha) is 0, P, and R.



_ TABLE I. NUMBIR OF MAEES
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 207 21 22 23 alult total

o T e . S -5y 141 164 238 838 2200 )
A Notth [1 3 12 37 35 44 44 82 96 107 101 78 59 59 ‘él 133 163 237 231 2182 Stevenson (3)
B Peiping 101 103 111 128 153 161 195 170 330 1502 Whyte (5)
‘ ‘ 217 311 154 238 1218 - 3702
NORTH [1] 3 12 37 35 44 44 82 197 210 212 206 222 220 Sl .o (of 0o 518 8702
A ‘ 215 .- 431 .. 380 231 276 407 3508 o,
¢ Central %11]] 6 33 1 3 6 16 9 9 40 81 117 014 315 418 433 403 37) 293 %26 495 3452 Stevenson (8)
, . , L . .17 870 ..
D Central %g% 5440 4147 48 8L 63 87 83 66 59 47 23 5l gz 45 33 1) oT9 Shirokogoroff (11)
E Kiangsu 7 6 13 20 83 58 37 48 24 30 15 293 Shirokogoroff (13)
# Chekiang 5 3 4 10 4 12 11 2% 9 44 55 49 28 1l 8 301 Shirokogoroff (13)
G Central (4] § 7 15 44 49 63 51 61 66 60 czul 5 4 513 MO0 gy
: 36 33 ) o887 s 570 un 457 820 318 501 5187
CENTRAL 3098 47 43 58103 62123 157 213 232 jaq 495 83 oy 536 el oep 31 5 L g
) g3 61 53 84 143 200 249 293 206 183 41 846 2469
H South (1] 2 5 15 23 59 31 g4 45 85 133 157 222 209 158 179 O 43 p47 2302 Stevenson  (8)
I South" 12 12 26 81 110 11y 116 122 77 742 1417 Whyte (3)
J Fukiep 2] 7 19 26 3% 33 51 42 56 40 29 14 8 11 345 Appleton (13)
K Canton 20 51 64 71 74 85 8 9 99 91 91 81 58 38 1013 g:gs;gd (17)
I, Hongkong 3 .6 15 27 55 93 133 112 83 63 3i 21 3 3 663 Crook (1)
M Canton 14 23 57 62 55 40 19 970 Pyle (4)
. . , A p : Westbrook
N South ray 8 31 46 42 53 57 42 51 53 2419 2 aa1 JYestore (20)
A 99 ...'202 968 334 532 628 6)1 619 569 449 86 .~ . 1599 6593
SouTH 2 5 44 74,450 1M 179 97, 355 522 615 6i3 25 56l 440 21V ss 19 51600 6526
0 Hawai 23 2 42 34 53 33 39 92 21 28 22 10 11 11 323 Appleton (24)
P Hawaii 18 24 23 38 3L 32 38 36 36 282 Cox (23)
Q Hawaii 6022 9 16 18 22 16 20 25 6 14 242 Appleton (15)
R Hawaii 549 82 70 76 73 T) ;7 66 t’ﬁ 5 45 36 30 10 8 004 Wissler 126)
: - 1 169 141 1716
HAWAIL 65 112 137 187 164 179 160 1) 159 ;50 92 67 46 41 17 19 e
S Shanghai 7 5 21 52 46 53 62 90 1i6 84 s3 84 23 13 751 Z‘ﬁf‘i’;g’"k (20)
T Peiping 16 69 54 71 S0 110 163 145 186 149 150 135 135 86 60 53 17 170g et end - (1g)
U Philippines 5‘:13 7 7131 039 14 10 5 S G0 Bobbitt (22)
36 33 a1e 03 .o, 761 1032 1252 1421 1604 1632 1526 1435 1282 ... 636 |, 3314 19059
AVERAGE  [8] g4 5 124 187 313 475 5o, 624 795 104 1943 1409 1591 1664 1531 1426 1264 155 587 O 20 3306 16913 -
¥ AMERICA [3] 8 27 19 8 13 20 33 27 1) 7 . 184 Preston (27)
W Peiping ‘ 531 Sun (19)
X Hupeh - (2] 219 Merrins (2)

[11 Where two numbe:s are given it indicates that a different number of persons was examined foi heigit than for weight. The upper figure is for height
the lower for weisght. _ ‘ : s
[2] The ages which are given are pgobably about six months too high.

{31 The method of calculating the age groups makes them run from six months under to six months over the age limirs.

[4] Included in the mixed group (S) by the same author.

{51 Includes 80 South Chinese in Fukien and 93 Nerth Chinese in Shansi.

[6] Incluies €3 South Chinese in Fukien and 21 North Chinese in Shansi. ‘

[7] Includes 151 girls and 44 adult women in the Central provinces of Honan, Kiangsu, and Chekiang.

[8] Includes all the above groups except the regional subtotals and G and N. These have been excluded because they would duplicate material included in S,
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TABLE II. NUMBER OF FEMALES

3 4 5 6 7 8 9 10 11 12 18 14 1B 16 17 18 19 20 21 22 23 adulé total

NORTH (1 6 11 20 18 28 50 34 46 24 24 20 13 4 278 Stevenson  (8)
Central 1 1 5 10 11 , 28 24 29 47 o3 23 22 22 29 239 5\ o venson (8)
'- 24 23 30 238
[1] o9 R 266 o,
Central (2] jgl6 31 18 20 9 18 18 22 22 22 17 11 11 6 3 265 Shirokogoroff (11)
(61
Chekiang 5 8 12 13 183 15 16 19 14 3¢ 18 23 15 13 4 224 Shirokogoroft (12)
CENTRAL 2916 32 25 33 32 38 5 SL Bl 58 54 68 51 51 40 13 4 721
. 60 58 56 21 174 669
South (1] 1 4 4 10 6 11 48 50 66 51 57 g 57 41 5 1 156 647 Stevenson (8)
South (7] 42 44 58 35 41 52 56 50 53 202 631 Whyte (5)
Canton 11 12 16 32 24 34 41 35 25 25 255 Pyle (4)
|
. 120 133 149 54 401 1537
SOUTH 1 4 4 30 6 22102 ;7o 156 110 [5 j.0 148 116 3o 1 383 1515
Hawaii 29 23 28 38 27 34 35 28 20 25 20 18 8 10 B 354 Appleton (25)
Hawaii 11 37 37 33 44 41 - 38 28 27 296 Cox (23)
Hawaii 9 37 77 61 73 67 55 67 55 €9 56 43 38 14 8 1 730 Wissler (26)
HAWAII 9 77 137 126 144 138 130 140 111 125 81 63 53 22 18 6 1380
. . ‘ ¢ Westbrook
Shanghai 2 7 23 30 36 31131810 170 s (20)
) _ 20 , o p 246 327 304 283 121 o 401 4092
AVERAGE (8] g 18 48 120 199 186 216 5,4 5oc S73 349 313 [oo 5.5 279 208 o0 41 14 18 10 ggg 4oan
AMERICA (8 10 14 23 16 15 34 31 22 20 S5 3 196 Preston (26)
Peiping 260 Sun (19)

Hupeh 12] 69 Merrins (2)




TABLE III, MALE HEIGHT

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23  qdult

North 1033 105.5 1139 118,68 121.6 125.7 130.1 133.6 138.7 142.8 1519 159.0 164.4 1646 167.8 168.2 165.1 169.2 Stevenson )
Peiping | 137.5 146.5 151.7 155.5 160.0 161.0 163.4 164.5 165.5 Whyte ~ (5)
NORTH 103.3 105.5 113.9 118.6 121.6 125.7 130.1 135.6 142.5 147.4 154.1 159.7 161.8 163.6 166.0° 163.2 169.1 168.0

Central 102,0 107.1 109.4 115.7 125.2 125.0 129.2 136.3 141.7 149.7 155.3 157.6 161.2 162.4 163.0 164.3 163.9 165.1 Stevenson (8)
Central %g% 855 935 07.6 105.8 111.3 114.1 121.4 127.5 133.3 137.6 1433 146.3 153.9 157.5 158.1 161.1 161.4 163.3 Shirokogoroff (11}
Kiangsu . 125.5 128.5 133.4 134.9 139.8 148.7 152.3 160.9 163.6 1€5.0 1€6.2 Shirokogoroft (13)
Chekiang 1115 116.0 121.7 123.7 129.0 132.6 136.8 137.8 142.7 150.1 155.8 160.L' 162.0 163.9 161.3 Shirokogorof! (13)
Central [4] 137.2 137.2 152.4 154.9 154.9 162.6 164.6 165.1 165.6 165.6 165.9 166.6 1(7.6 165.1 Z‘ﬁif;?"“ (20)
CENTRAL 855 93.5. 93.2 106.5 111.8 115.9'152.7 128.5 132.8 137.5 144.2 150.2 155.8 1586 161.6 162.8 163.3 164.5 164.2 165.6 167.6 165.1

South 102.9 117.3 120.7 123.8 124.3 130.0 134.8 139.0 143.1 149.7 150.9 158.3 161.7 162.5 164.2 164.6 165.1 163.0 Stevenson (8
South . 131.3 134.0 136.4 145.1 142.8 152.5 15C.4 158.4 162.3 163.0 Whyte (5)
Fukien - [2]. Vo 1624 1255 1305 131.6 136.6 1427 14916 1562 1€0.2 1026 1656 1(5.6 Appleton (15)
Canton 116.4 120.1 125.2 129.5 134.0 139.1 1455 1524 158.1 162.0 163.9 165.1 165.8 165.8 ’é:gﬁ;.“yd (17)
Hongkang , o 137.4 157.2 142.2 151.4 158.0 159.8 161.3 163.1 162.6 1639 166.6 165.1 164.1 1535 Crook (1)
Canton 131.0 132.6 129.5 143.8 152.7 1596 159.1 Pyle (4)
South  [4] : 147.3 147.3 152.4 157.4 160.3 151:3 1€38 166.4 167.6 167.9 163.1 162.6 Westbrook — (a0)
SOUTH 102.9 117.3 117.9 121.2 124.7 129.4 1338 1333 143.7 150.2 152.9 153.5 1611 162.1 164.7 1630 16.59 167:3 1C0:1 163.0

Hawaii 111,1 115.6 120.6 124.6 128.7 134.1 1:9.1 145.1 153.8 159.7 162.1 165.0 163.1 168.6 165.4 Appleton (24)
Hawaii 111.8 117.3 120.9 126.0 130.3 135.1 140.7 148.6 1637 Cox (23,
Hawaii 1052 110.2 115.8 120.9 127.0 130.3 126.1 14C 5 1455 154.9 1613 Appleton (15)
Hawaii 106.0 1105 113.8 119.5 124.4 128.5 132.4 139.6 1459 151.5 157.5 166.2 162:8 1¢5.7 167.3 165.6 Wissler (25)
HAWAIL ©105.3 110.8 114.8 120.2 125.1 129.4 133.7 139.9 1462 152.8 158.7 760.8 163.3 1.5.0 167.8 163.5

Shanghai 104.0 107.8 117.1 121.8 125.5 130.6 1360 140.2 147.4 153.3 159.0 163.5 164.2 165.8 Westbrook (20)
Peiping 113.3 120.9 123.9 130.9 135.9 1445 148.3 156.2 160.0 164:0 165.8 166.1 166.3 169.1 165.8 166.9 166.1 165.1 E;’:ﬂag"d (18)
Phlilppines 1237 127.5 128.6 134.8 139.0 144.2 138.5 | Boibbitt (22)
AAVERAGE [8] 855 935 102.8 100.3 114.7 1195 124.2 129.1 133.4 138.6 144.6 150.6 155.2 159.3 161.9 162.9 14.6 166.0 166.1 166.8 165.0 165.2

AMERICA  [3] 1008 104.8 107.7 111.8 120.8 126.0 127.1 132.2 1346 136.7 146.7 Preston (27)
Psiping 1038 113.8 118.7 122.3 1225 1335 139.7 142.0 146.3 148.1 160.2 Sun (19)

Hupeh 2] ‘ 127.0 138.9 141.0 149.4 157.5 162.1 163.1 1626 164.3 1€3.8 167.1 167.8 Merrins (2)



| NORTH
' Central
) Central
' Chekiang
) CENTRAL
I South
South
4 Canton
SOUTH
) Hawaii
> Hawaii
? Hawaii

"HAWAIL

vl

AVERAGE
¥ AMERICA
¥ Peiping
X Hupeﬁ

Shanghai

‘TABLE V. FEMALE HEIGHT

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 adult

107.6 116.4 116.6 1223 126.2 131.7 137.4 144.1 149.2 153.7 154.8 155.4 160.5

Stevenson
112.0 110.4 116.3 123.9 127.5 131.0 136.3 140.5 146.1 146.1 144.5 149.5 150.0 150.3 Stevenson
%gj]l 83.8 914 958 103.3.106.9 111.3 116,0 122.8 126.2 135.6 140.4 145.5 150.4 149.7 152.3. 147.8 Shirokogoroff

114.2 120.8 121.7 125.8-130.0 13S.8 137.8 147.6 148.4 151.2 1524 152.8 157.5 154.3 152.4 Shirokogoroff

838 914 963 106.5 112.3 1195 121.4 123.2 1335 138.2 144.4 146.5 148.8 150.6 152.0 152.8 154.3 152.4

104.5 114.3 118.4 121.2 126,2 1382 132.6 136.8 141.8 141,5 150.8 147.8.152.4 151.6 152,0 . 156.0 151.4 Stevenson
[7] ' 130.0 133.8 139.5 141.0 147.3 147.3 146.5 150.7 151.3 150.3 Whyte
122.1:126,2 134.3 139.5 143.3 146.4 150.6 150.7 15.0.5‘ 151.5 Pyle
104.5 114.3 1184 121.1 126.2 130.1 130.8 135.4 140.5 141,7 148.6 148.4 149.8 151.0 151.6 156.0 150.9
1098 116.4 119.4 124,53 128.7 135.1 141.5 148.0 151.5 152.5 152.83 155.0 155.2 154.5 154.6 Appleton
110.2 115.1 120.6 126.5 131.6 136.4 144.0 147.8 155.4. Cox
103.9 111.0 114.3 11‘9l.5 125.0‘128.6 135.1 1412 145.9 149.2 152.9 153.7 i54.0 153.6.185.8 153.0 ) Wissler

1039 110.4 114.9 1198 125.2 1296 135.5 142.0 146.9 151.1.152.8 153.3 154.3 152.7 155.1 153.0

152.7 153.2 152.4 155.2 153.9 158.8 1533 1519 155.9 150.9 W CoLbrook

and Lai
[8] 83.8 914 99.3 110.2-114.6 120.1 124.7 129.5 133.9 139.5 144.2 147.2 149.9 150.3 151.4 152.1.153.1 .1575 1535 154.9 155.9 1509
[3] 97.5 103.3 107.3 115.7 1185 1224 127.3 131.1 138.6 144.5 145.6 : Preston
104.4 105.7 113.6 121.1 1274 130.8 139.8 1455 149.0 150.7 150.1 . Sun
(2] 132.6 i39.7 145.3 1473 149.9 150.4 152.4 158.7 Merrins

(8)
(8)
(11)

(12)

O
(5)

(4)

(25)
(23)

(26)

(20)

(26)
(19)
@



‘TABLE V. FEMALE HEIGHT

$ ¢4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23  adult

(8,

(8,

(25)
(23)

(26)

(20)

(26)
(19)

A NORTH 107.6 116.4 1166 1223 126.2 131.7 137.4 144.1 149.2 1537 154.8 155.4 1605 Stevenson

C Central 112.0 1104 1163 123.9 1275 131.0 1363 140.5 1461 146.1 1445 1495 1500 1503 Stevenson

D Central - Eé} 83.8 91.4 958 103.3 1069 111.3 116.0 122.8 126.2 135.6 140.4 145.5 150.4 149.7 152.3 147.6 Shirokogoroff (11

' Chekiang 1142 120.8 1217 1255 130.0 139.3 137.8 147.6 148.4 1512 152.4 1528 1575 1543 152.4 Shirokogoroff (12)
* CENTRAL 838 914 963 1065 1123 1195 121.4 128.2 1335 138.2 144.4 146.5 148.8 150.6 152.0 152.8 154.3 152.4

H South 104.5 114.3 118.4 121.2 126.2 138.2 132.6 136.8 141.8 141.5 150.8 147.8.152.4 151.6 152.0 .  156.0 151.4 Stevenson

[ South [7] 130.0 133.8 139.5 141.0 147.3 147.3 1465 150.7 151.3 150.3 Whyte

M Canton 122.1°126,2 134.3 1395 143.3 146.4 150.6 150.7 150.5_ 1515 Pyle

~ SOUTH 1045 114.3 1184 121.1 126.2 130.1 130.8 135.4 140.5 141,7 1486 148.4 149.8 151.0 151.6 156.0 150.9

O Hawaii 109.8 116.4 119.4 124.5 128.7 135.1 141.5 148.0 151.5 152.5 152.3 155.0 155.2 154.5 1546 Appleton

P Hawaii 1102 1151 1206 1265 131.6 136.4 144.0 147.8 155.4. Cox

R Hawaii © 1039 1110 1143 1195 125.0 1286 135.1 1412 145.9 1492 1529 153.7 154.0 153.6 155.8 153.0 ‘ Wissler
HAWAIL 1039 110.4 1149 119.8 125.2 1296 1355 142.0 1469 15111528 1533 1543 152.7 1850 1530

S Shanghai , 1527 153.2 1524 155.2 155.9 1588 1583 1519 155.9 1509 Westoraok
AVERAGE  [8] 838 914- 99.3 110.2-114.6 120.1-124.7 129.5 133.9 139.5 144.2 147.2 149.9 150.3 151.4 152.1.153.1.157,5 .153.5 154.9 155.9.1509

¥ AMERICA  [3] 975 103.3 107.3 115.7 1185 1224 127.3 131.1 138.6 1445 145.6 Preston

W Peiping 104.4 108.7 113.6 121.1 1274 130.8 139.8 1455 149.0 150.7 150.1 - Sun

X Hupeh  [2] 132.6 139.7 145.3 1473 149.9 150.4 152.4 153.7 Merrins

(2)



TAELE VI. FEMALE WEIGHT
3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
A NORTH 169 121 193 21.6 23.9 2374 29.6 343 389 418 54.1 478 502
C Central 18.0 19.3’ 18.8 22,0 244 27.0 30.0 332 38.7 39.7 40.6 43.0 483 472
D‘. Cent;al 1[(23% 114 134 139 161 17.0 184 204 224 245 280 31.0 351 40.0 416 416 415
f Chekiang | 20,5 22.0 226 242 283 326 31.8 40.0 40.4 44.0 474 48.2 509 47.2 49.6
CENTRAL 11.4 134 139 175 185 212 224 259 286 31.2 362 384 422 443 475 47.8 47.1 490
H South 16.6 17.2 223 204 220 249 »26.6 302 335 36.6 404 41,1 442 453 442
I South [7] 26.1 287 32.8 345 392 40.7 429 46.2 44.7
M Canton 22.8 25.2 3805 346 375 39.6 43.7 452 47.0
SOTTi 166 17.2° 22.3 204 22.0 238 26.2 29.7 383.5 36.1 398 41.7 439 46.0 44.5
O Hawaii 173 . 206 21.7 23.5 263 288 33.2 '37.4 419 43.0 46.4 459 443 475 456
P Hawaii 181 19.6 21.8 246 281 306 352 38.0 417
R Hawaii 16.8 18.0 19.2.20.5 23.0 258 286 32.4 36.5 39.7 426 452 466 46.6 432 694
HAWALIIL 16.8 17.8 19.5 21.1 235 266 293 334 37.1 406 427 456 464 458 483 49.6
S Shanghai 435 450 455 465 474 471
AVERAGE [8] .11.4 134 15.0 178 194 212 233 26.1 282 31.9 353 38.8 421 434 453 464 462 47.7
¥ AMERICA (31 147 162 17.7 198 21.0 23.1 248 28.0 315 353 38.4
W Peiping 18.7 1536 224 232 257 29.1 324 372 399 422 455
X Hupeh [2] 25.9 329 ‘37.4 41.1 452 46.7 47.2

[ 8]

21 22 23 adult

Stevenson

Stevenson

Shirokogoroﬁ

Shirokogoro${

49.0 46.0 Stevenson

42,7 Whyte

50.8 Pyle

49.0 44.6

Appletqn

Cox

Wissler

Westbrook

419 472 46.0 and Lai

424 472 46,0 44.6
Preston
Sun

52.6 Merrins

y
(8
(11

(12

(5

(4

(25

(28

(26

(20





