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ABSTRACT

This paper examines variations in stature and the Body Mass Index (BMI) across space for
the United States in 1917/18, using published data on the measurement of approximately 890,000
recruits for the American Army for World War 1. It also connects those anthropometric
measurements with an index of childhood mortality estimated from the censuses of 1900 and 1910.
This index is taken to be an indicator of early childhood environment for these recruits. Aggregated
data were published for states and groups of counties by the Surgeon General after the war. These
data are related to regional data taken primarily from the censuses of 1900 and 1910. The results
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index, while it is also possible to predict early childhood experience from terminal adult height.
Urbanization was important, although the importance declined over time. Income apparently had

little effect on health in this period.
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I NTRODUCTI ON

There is now a substantial literature indicating that outcomes are often preferable
to inputs as indicators of human wel fare and econonic progress. For exanple, the United
Nat i ons has proposed the Human Devel opnent |ndex and the Wirld Bank uses Basic Needs
Indicators.* In this view, outcones such as expectation of life at birth, the infant
nortality rate, literacy, years of schooling conpleted, and average calorie or protein
consunption are conplements, or alternatives, to traditional measures of inputs in the
utility function such as GDP per capita. Mre recently, the concept of a biol ogica
standard of living has been introduced.2z This literature | ooks at such phenonena as
termnal adult heights, height for weight, child and adol escent growth paths, and
evi dence of growth and di sease from human renains. 3

Interesting and inportant results have arisen fromthis research program For
instance, it seens that econom c growth and devel opment in the antebellum United States
was a mxed bl essing. Al though product per capita was rising robustly over the two to
three decades prior to 1860, native-born Anericans were beconing shorter.4 Since data on
nortality for this period are sparse, this provides an indication that nortality mght
actual |y have been worsening while the econony was growi ng. The negative externalities
from urbani zati on, substantial immgration from Europe, and the increased circul ation of
peopl e and conmerce within the nation contributed to this pattern. This negative trend
in the biological standard of |iving was apparently not reversed until the late 19t
century, around the time that nany recruits for World War | were born.s

On yet anot her dinension, part of the increase in |abor productivity acconpanyi ng
nodern economic growth is attributable to inprovements in human capital, a portion of
which, in turn, was due to inproved health and reduced norbidity and nortality. Wile
the neasurenent of health is not easy, sone progress has been nade. One approach is to
use norbidity data frominsurance and nedical records to assess actual or potential
working tine |lost to sickness.s Another possibility is to utilize nmeasures of hunman

growt h, such as termnal adult heights, child heights at various ages, and hei ght by



wei ght data, to assess outcones in terns of physical developnment. Such infornation,
both aggregated and in micro form have now been extensively used to study health,
nutrition, mortality, and |abor productivity in a nunber of nations and regions fromthe
seventeenth to the twentieth centuries.” For the United States the nost inportant
findings are the achievenent of relatively large adult stature anong white males in the
British North American colonies by the |late eighteenth century (with term nal heights of
172-173 cm or about 69 inches); a deterioration in terninal heights for native-born
white rmal es fromabout the 1830's to about 1910, when nean hei ghts reached approxi mately
169 cm (about 66.5 inches); and a rise in stature after about 1910. (See Table 1.)

These nmovenents tended to follow swings in the expectation of life with about a 10 to 30
year |ag.s

Dat a on human growth and devel opment thus constitute an excellent source for the
study of health and the state of human capital, as well as the standard of living. In
particular, there is evidence that termnal heights are positively correlated with per
capita income and negatively correlated with nortality levels.® Wile the nmechani snms and
links are not fully clarified, there is anple theory to make these |inks and the
statistical evidence is quite suggestive.

The principal sources for such studies have been nilitary recruitment records. Such
dat a have been coll ected and anal yzed for the colonial American nuster rolls; Anerican
Gvil War records for the Union Arny;t Saeden in the eighteenth and ni neteenth
centuries; 2 the Habsburg Monarchy in the eighteenth century; a variety of historical
popul ations in the United States, * France, s Gernany, ¢ the Netherl ands; " ni neteenth and
early twentieth century British mlitary induction records; as well as Australia,
Argentina, Japan, Spain, and Greece.!® The present paper provides additional information
on the rel ati onshi p between physical stature and heal th using data on inductees into the

United States Arny during Wrld Var |I.

WORLD WAR | RECRUI TMENT DATA FOR THE UNI TED STATES



In preparing a draftee arny for entry into the G eat War in 1917 and 1918, the U S
Arny Surgeon General's Ofice provided guidelines for physical neasurenent and
exam nation of recruits. This was in the long-standing tradition of exanmining recruits
for such informati on as general health; specific physical defects and di seases
literacy; and height, weight, and other bodily nmeasurenents to provide data for uniform
and shoe sizes, ration requirenents, and marching and wei ght-carrying capacities.

Sel ected results of the Anmerican induction process were published by Davenport and Love
for the Surgeon Ceneral .20 Heights and weights (and ot her nmeasurenents) were published
for 892,467 of the first mllion recruits. They had a nmean height of 171.4 cmor 67.49
inches. There appears to have been little bias due to m ni mum height truncation

al though there was a m ni num hei ght requirenent of 61 inches fromJune, 1917 to
February, 1918, which was |owered to 60 inches thereafter. The average wei ght of the
recruits was 141.54 pounds.2 These figures conpare to heights of about 68.1 inches for
colonial troops during the American Revol ution, about 68 inches for Arnmy vol unteers
during 1818, and 67.7 inches for native white troops during the Anerican Gvil Wr.2
Fromthose data, it seens that Anerican soldiers in Wrld War | were recruited at ol der
ages than their Gvil War counterparts. The proportion of those under age 20 was 21.8%
anong G vil War volunteers but only 5.4%in 1917/18.22 This obvi ates sonewhat the
problemthat the term nal age for growth had not yet been reached anong nany of the
Wrld War | recruits.

There were sone serious shortconmings in the original data collection, however. For
exanpl e, race, nativity, age, and occupati on were not recorded on the original forns.
Subsequently 103,212 recruits were reneasured at denobilization in 1919, when such data
were recorded. Mbdst of the information used in this study was from neasurenent of the
first one mllion recruits, but sonme has been taken fromthe sanple at denobilization

Efforts were made to recruit blacks in proportion to their approxinate
representation in the national population in 1910 (11.4%of the total popul ation).

Instructions were given to recruitment and draft authorities to enlist one black for



each seven whites. Utinately, about 404,000 bl acks served in the arny in Wrld War |
Bl acks thus constituted about 10% of the arny.2 |In the denobilization survey of 1919,
only 6.2% were African-Anerican.2 Al though bl acks were underrepresented in the
denobi | i zati on sanple, that sanple did show that the heights of black soldiers were
virtually identical to those of white soldiers (67.70 i nches average for bl acks verus
67.71 inches for whites). It is interesting that no difference appeared despite the
di sadvant aged status of the black popul ation. 25

W lack the mcro data directly to disentangle the effects of variables such as
race, nativity, and residence. There exists, however, aggregate evi dence on hei ghts and
wei ghts, published by state of origin and also for 156 clusters of counties of origin
The latter were intended to be sonewhat nore honogeneous al ong economc, climatic,
t opogr aphi c, and ethnic di mensions.2¢ To enhance anal ysis, these anthroponetric data
have been augnented by census and other infornmation. These include nmeasures of state
incone for 1900;27 a variety of denographic data fromthe 1900 and 1910 censuses; nunber
of medical doctors in 1900; and an index of child nortality estinmated by indirect
t echni ques and based on nationally representative census sanples for 1900 and 1910. 2

The index of childhood nortality in this paper uses the information on children ever
born, children surviving, and the duration of current marriage for adult woren recorded
in the censuses of 1900 and 1910. However, these questions were not tabul ated at the
time, and only some results on children ever born fromthe 1910 manuscripts were used in
connection with the 1940 census. The underlying data are fromthe Integrated Public Use
M crosanpl es (I PUVS) of the original manuscript of the 1900 and 1910 United States
Censuses of Popul ation.2 The 1900 sanpl e conprises 100, 438 individuals in 27,069
househol ds of whom 13,429 adult wonmen net the criteria for estimation (i.e., currently
married, once narried, nmarried | ess than 25 years, responses on children ever born and
children surviving known, and no obvi ous inconsistencies such as inplied age at marri age
less than 12 years of age and children surviving greater than children ever born). The

1910 sanpl e contains 366,239 individuals in 88,814 househol ds, of whom 42,075 adul t



wonen were the basis for the estimation of the child nortality index for states and for
county groups

The index is the ratio of actual to expected child deaths for individual wormen or
groups of wormen. Actual child deaths are calculated as the difference between stated
children ever born and stated children surviving. Expected child deaths are cal cul ated
by mul tiplying children ever born for each eligible wonen by the expected child
nortality based on a national average of each narriage duration group (0-4, 5-9, 10-
14,...30-34). It is a way of conparing actual child nortality to that expected fromthe
nati onal average. The use of marriage duration categories to calculate the index is a
neans of standardizing for the length of exposure to risk of nortality for the children
The overall totals are close to the national average. That is, the ratiois close to
unity for the country as a whole (.9874 for 1900 and .9800 for 1910). It is calculated
only for once narried, currently married wonen for whomchildren ever born, children
surviving, and narriage duration were all known. The intuitive interpretation is that
rati os above one showed greater than average nortality with ratios bel ow one show ng
nore favorabl e experience. The nortality index calculated fromthe 1900 census sanpl e
applies to a date on average of about 1894, while that calculated fromthe 1910 census
sanpl e has an average reference date of 1903/04. This would cover the chil dhood

experience of nost Wrld War | veterans, 97% of whom were bel ow 35 years of age

THE Bl OLOGd CAL STANDARD OF LIVING IN THE EARLY 20™ CENTURY

The information in Table 1 confirns that heights close to nodern | evels had been
achi eved already by the tine of the American Revolution. But by Wrld War |, mean
hei ghts had still not recovered to the levels attained at the time of the Gvil War,
which were, in turn, still lower than those of a few decades earlier. The recovery in
this index of the biological standard of living fromthe late 19t century was inpeded by
rapi d urbani zation and the large influx of foreign born, both of which worsened

nortality for a period. It was, on the other hand, assisted by the onset of the



nortality transition, which commenced overall in the 1870s and was in full swing by the
early 20t century. 3

At the time of the First World War, as heights were increasing again, there was
substantial variation in both heights and BMs across states and snal | er geographic
units. (See Maps 1 and 2). The tallest recruits were found in Texas at 68.4 inches,
whil e the shortest were from Rhode Island at 66.4 inches. By standards of
ant hroponetry, these are quite substantial differences within a society. The nore
rural, agrarian character of Texas (24%urban in 1910) and its | ow proportion of
foreign-born (6.2% nay be contrasted to the heavily urban (91%, industrial, and
foreign-born (33% popul ation of Rhode |Island. There was al so a good deal of geographic
clustering. The shortest recruits were concentrated in the Northeast, while the tallest
were found in parts of the South and Wst North Central Region (Map 1). |In contrast,
the nost robust young nen were, in ternms of BM, found in the Dakotas (with BMs of
about 22.4), while the | eanest ones were fromthe upper South in Kentucky and Tennessee
(with BMs of about 21.3). These BM values were relatively | ow by nodern standards.
For exanple, Amrericans in 1959-62 in their 20s had a nmean BM of 24.5.31 Again, there
was consi derabl e geographi c concentration, with the nobst robust recruits comng fromthe
West and upper M dwest and the | eanest originating in the South.

Several questions can be investigated with these data. Did differences across space
in the termnal heights or in height for weight (as measured by the BM) for 1917-18
predict differences for the sane geographic units in infant and child nortality 15 to 25
years before? Holding several other variables constant, how nuch of the variation in
term nal heights (or height for weight) across states and county groups can be expl ai ned
by incone differences, by urban conditions, and by ethnic conmposition? O, reversing
the original question, did childhood health conditions for this cohort of mlitary
recruits (proxied by the child nortality index of 10-25 years prior) predict the
term nal heights or the height for weight achi eved as young adults?

Table 2 provides an analysis of the 48 states of the contiguous United States plus



the District of Colunbia.®2 Table 3 does the sane for the county groups for which nean
hei ghts and wei ghts were reported by Davenport and Love.3* Both tables present neans,
standard devi ations, zero-order correlations, and ordinary | east squares regressions
with the child nortality index, mean heights, and nean BM being in turn the dependent
vari abl es. The independent variabl es include the proportions of each geographic unit
urban (in incorporated areas of 2,500 or nore), black, foreign born, and illiterate
(armong the popul ati on aged 10 and over); medical doctors per 10,000 popul ation (for 1900
for states); persons per dwelling and famly; earnings per worker and income per capita
(both for 1900); dummy variables for region of residence; the nortality index; and
average heights, weights, and BMs. 3

An underlying assunption is that the place of recruitment is a good proxy for
condi tions experienced in childhood. That is clearly not true for everyone, especially
the foreign-born recruits who were likely to have migrated at ol der ages. American
society was also notable for its geographic nobility.zss Nonet hel ess, nost of the
recruits were native born and were young nen who had probably not gone far fromtheir
area of origin.ss

What of the results? First, it appears that nmuch of the variation (between 28% and
82% in child nortality, stature, and BM across states and county groups can be
expl ai ned by the right hand side variables in the nodels. The independent vari abl es
were generally much nore successful in accounting for variation in stature and BM than
for variation in the child nortality index. Adjusted R values ranged from.66 to .81 in
Tables 2 and 3 for the anthroponetric nodels, but were much less for the nortality
nodel s. The relationship of childhood nortality to the anthroponetric measures for both
the correlations and the regressions was in the expected direction and often
statistically significant. That is, the higher was the nortality in prior decades in
the recruitment area, the shorter were the recruits, who also had | ower BMs.
Simlarly, areas where those recruits with | ower indices of the biological standard of

living resided had hi gher childhood nortality at an earlier point in tine. This



suggests that anthroponetric nmeasures mght constitute reasonable predictors of prior
nortality conditions, useful when nortality data are |acking.

It is sonewhat puzzling that the regressions performed poorly for the child
nmortality index.3” The results suggest that heights and the nortality index neasure
sonewhat different aspects of health. Many peopl e who are nal nouri shed and subjected to
a harsher chil dhood di sease environnent nmay survive, but at a shorter stature
Mortality is thus an extreme nmanifestation of poor health, whereas average hei ght (and
BM ) capture some deprivation that does not end up in death. Aternatively, in this era
sone nunbers of deaths occurred fromdi seases that were not very nutrition sensitive
Al though the interaction between nutrition and specific diseases is conplex and not
al ways wel | understood, sone di seases have been identified as nutritionally sensitive.:zs
If we take such diseases and relate themto the causes of death reported for persons
aged 0-14 in the American Death Registration Area of 1900, we find that 48% of the
causes could be classified as nutritionally sensitive, 15% as anbiguously or variably
sensitive, and 37%as not sensitive.®* Thus, a third to a half of deaths at young ages
were related to causes not sensitive to early childhood nutrition — a major determ nant
of adult height.

Ur bani zati on had a negative effect on the biological standard of |iving, even during
this period of rapid nortality transition when the urban nortality penalty was being
elimnated. The regression coefficients had the expected signs: positive in the
nortality nodels for 1900 and negative in the stature and BM equations. Interestingly,
the sinple correlations had the opposite signs, indicating the value of nmultivariate
analysis here. In the nortality equations, the effect dimnished over time, as seen by
conparing the coefficients using the 1900 versus the 1910 census data. In the case of
both the state and county group data, the urbanization coefficient renmined positive
(the expected sign) but dimnished in size. It becane statistically insignificant in
the 1910 state nortality nmodel. The proportion of the popul ation black and foreign born

(expected to be associated with poorer outcones) did not show a consistent relationship



to nortality, stature in the state nodels, once other variables had been controll ed.
The sinple zero-order correl ati ons were nore consistent.

The proportion black was omtted fromthe anthroponetric nodels for reasons already
noted -- there was no perceptible difference in heights between black and white
recruits.4 |n the nortality equations, a higher proportion black led to the unexpected
result of lower child nortality in three of the four equations (state and county group
nortality index of 1900 and 1910). That may have been due to the healthier conditions
inrural areas, which were not captured in the urban variable. (In 1900, approxinately
80% of the black popul ation was rural.) The proportions foreign born in the nortality
equations were uniformy statistically insignificant, although negative in sign in three
of four cases. This is also unexpected. The results for the proportions foreign born
in the anthroponetric nodels were a bit nore consistent. The variable was strongly
positively associated with BM (rather surprising) and negatively correlated with
stature in two of three instances. |In the county group nodels, the proportion foreign
born was statistically significant for both height and BM, while the coefficients were
significant in the state nodels only for BM. The positive relationship of the
proportion foreign born to BM is especially puzzling, since this variable showed a
strong negative association with height. A possible explanation is that poor disease
and nutritional conditions in the overseas areas of birth and chil dhood permanently
stunted these migrants, but that the recruits were able to gain a good deal of weight
once they had the opportunity to consunme the American diet, relatively abundant in
calories and protein fromdairy products and neat. Since BM is nore an indicator of
later life health, this would seem pl ausi bl e.

Wien the proportion of the popul ation aged 10 and over who were illiterate was
included as an expl anatory variable in both the state and county group nortality nodels,
it seened to be a good proxy for disadvantaged status. This variable, however, suffered
fromproblens of multicollinearity. Consequently, it was onmitted fromthe 1900 state

ant hroponetric nodels. The variabl es persons per dwelling and persons per famly, taken
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as indices of crowding, did not performwell. Persons per dwelling was really a proxy
for urbanization, and hence was dropped fromall the nodels. Persons per fanily did not
performwell in the anthropometric nodels and al so suffered fromcollinearity problens.
For childhood nortality, it actually predicted |ower |evels, the opposite of the one
expected. Medical doctors per 10,000 popul ation, a possible index of medical care, only
showed a statistically significant (positive) regression relationship to heights for
states. The income variable (earnings per worker) had the correct sign (negative for
nmortality and positive for heights and BM for the state data in Table 2) but was never
statistically significant.

Inportantly, regional variation was influential independent of the other variables
for the case of stature and the BM, but not for nortality. Thus, nmany of the regi ona
effects had not been captured by the explanatory variables in the nmodels for the
anthroponetric indices. Both Tables 2 and 3 report the adjusted R values for a
speci fication which only included the regional dummy variables. For states using the
1900 data, just knowi ng region alone could explain 69%in the variation in height and
48% of the variation in BM, conpared with 81% and 72% respectively when the ot her
vari abl es were included. The results were sinmlar for the 1910 state data. For the
county groups, just knowing region of recruitnent could account for 62%of variation in
stature and 44%of variation in the BM, in contrast to 79% and 66% respectively for the
full nodels. This confirnms the geographic concentrati on of height and BM seen in Maps
1 and 2. Regional differences in stature in 1917/18 were rather considerabl e: about
five centineters or two inches across states and county groups. The regional dunmmy
variabl es actually do a reasonably good job of accounting for height, though the
magni t udes of the coefficients do not give such a large effect as two inches.

For nortality, in contrast, region alone explained only 13-18% of variati on across
states, as opposed to 50-60% when soci oeconom ¢ vari abl es were added. For county
groups, the contrast was 4-15%for region alone and 28-51%for all variables. dearly,

the nortality pattern was nmore geographically heterogeneous in this period. This was a
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likely consequence of the uneven pattern of the nortality transition, well underway by
the first decade of the 20" century. Map 3, which portrays the child nortality index by

states for 1910, shows some linited clustering but considerable regional heterogeneity.

DI SCUSSI ON

What then have we |l earned fromthis exercise? First, this paper has exam ned the
rel ati onshi p between anthroponetric indicators of health and nortality, which helps to
expl ai n what an inch of height nmeans to social scientists. This is an agenda whi ch has
been pursued for two decades in the anthroponetric literature — conpari ng average
hei ghts with other social indicators such as per capita income and nortality rates.4 In
the present instance, across states a one point (about 1% reduction in childhood
nmortality index around 1895 woul d have resulted in a .27 inch increase in stature. For
chil dhood nortality centered around 1903/1904, the increase in height woul d have been
about .55 inch. For the county group data and the 1910 nortality index, the height
i ncrease woul d have been around .29 inch. These are substantial effects.

Second, measurenent of regional differences in health in the United States has not
been historically abundant.+ Wile we have regional incone estimates after 1840, we do
not have as themon health. Mps 1 and 2 show substantial regional clustering both
hei ght and BM. The shortest recruits came fromthe Northeast and eastern M dwest and
the tallest fromthe western South, part of the Muntain region, and the upper M dwest.
In contrast, the least robust recruits (measured by BM) originated in the South and the
nost robust in the Northeast, upper Mdwest, and far West.

It appears that large health differentials did exist in the United States early in
the 20t» century, especially when using height as an indicator. Stature differences were
relatively large by nodern standards — a range of two i nches between Texas and Rhode
Island. The childhood nortality index al so showed very large variation across states —
from.57 in Vernmont to 1.9 in New Mexico in 1910, although rather different aspects of

heal t h experience were bei ng neasured
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Soci oeconom ¢ factors do provide clues to the sources of these regional health
di fferences. An analysis of variance explained is illustrative. For states in 1900,
the adjusted R value for the soci oeconom ¢ variabl es w thout regional dumy variabl es
was .501 when predicting the nortality index. It was .039 when only regional dumm es
were the explanatory variables and .505 when all variables were included. The result
for states in 1910 was quite simlar. For county groups, the adjusted R value was .471
in predicting the 1910 nortality index with only the soci oecononic variables included in
the nodel, but it was .176 for regional dunmes alone and .51 for all variables
included. dearly, the socioecononmc factors accounted for rmuch nore of the observed
variation in childhood nortality than regions alone. The results for height were quite
different. Socioeconom c variabl es al one explained .659 of the variation in heights for
states in 1900, while the regional dunm es accounted for .69. Both sets of variables
t oget her gave an adjusted R of .806. For county groups the results were .49 for
soci oeconom ¢ variables, .622 for regional dummy variables, and .793 for all variables
The analysis for BM was simlar to that for height. This suggests that regiona
clustering of anthropometric measures of health was significant in the early 20t
century, but that childhood nortality was nore spatially diffuse. This is consistent
with the contention that public health inprovenents could affect nortality nuch nore
qui ckly than nutrition and generalized standard of living, the latter being nore |likely
to affect stature.+ Socioecononmic variables explain relatively well the spatia
differences in all cases. U banization tended to be one of the main factors increasing
nortality and |l eading to shorter stature. Adult illiteracy, an index of |ack of
soci oeconom ¢ advancenent, had a strong effect in raising childhood nortality.
Mortality itself 13-24 years prior to Wrld War | predicted shorter heights and (for
states) lower BM. A so, recruit heights for states and county groups in 1917/ 18 was
able significantly to predict childhood nortality in 1910.

In general, then, even with substantial international and internal mgration and

ot her confounding factors, it appears that height and height for wei ght are reasonable
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social indicators and can assist in evaluating the state of health and the biol ogica
standard of living within the United States in the early twentieth century. This is a
particularly inportant period, because the nortality transition was fully underway.
Even during the critical period 1890-1920, however, urbanization continued to exhibit a
strong effect on both childhood nortality and stature in the expected directions. In
ot her words, the “urban penalty” had not yet been elininated

Mortality itself, particularly infant and chil dhood nortality, are excellent socia
indicators; but we |lack conplete nortality information on nortality conditions around
1900, since national coverage by vital registration (of births and deaths) was not
conplete until 1933. The census-based indirect estimates (the child nortality index)
used here are good substitutes, but they are based on sanples and nmust be extended to
adult nortality. Anthroponetric neasures can suppl enent that information

Substantial variation in both nortality and ant hroponetric outcones was

characteristic of the era. |t seens that childhood health conditions can provide
reasonabl e predictions of stature and height for weight in adulthood. Mre Inportantly,
there is a case to be nade for using auxol ogi cal data for backcasting nortality
predictions, especially valuable for tine periods and | ocations |acking good nortality
data but having information on anthroponetry. Mst of the 19t century has inadequate
statistical information. The results in this paper confirmthat the urban nortality
penal ty, which had only begun to dimnish substantially by the late 19" century, was
still influencing health conditions in the early 20t century. The shortest recruits
cane fromthe nost urbanized and industrialized states and counties in the northeastern
United States. The nost robust recruits came fromthe western upper M dwest and the
West, while the | eanest originated in the South. These are results undoubtedly rel ated
to the epidemological, health, dietary, and general living conditions prevailing in

t hose regions

13



TABLE 1. HEIGHTS OF NATI VE- BORN WH TE MALES. UN TED STATES, 1755-1944.

DATES OF SAMPLE MEAN
MEASURENENT AGE S| ZE (cm

1755- 63( a) 24-35 767 172.0
1755- 63( b) 21-30 885 172. 2
1775- 83 24-35 968 172.9
1861- 65 25- 30 123, 472 173. 2
1917- 18 21-30 868, 445 171. 4
1943- 44 20- 24 119, 443 173. 2

SOURCE: Reproduced fromR H. Steckel, "Stature and Living Standards", Table 6.7. 1755-
1763(a) and 1775-1783: K L. Sokoloff/G C VM llaflor, The Early Achi evenrent of Moddern
Stature in Arerica, in: Social Science H story, 1982 6, pp. 453-481. 1755-1763(b): A T.
St eegmann, Jr./P.A Haseley, Stature Variation in the British Anerican Col oni es: French
and | ndi an War Records, 1755-1763, in: American Journal of Physical Anthropol ogy, 1988
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TABLE 1. HEIGHTS OF NATIVE-BORN WHITE MALES. UNITED STATES, 1755-1944.

DATES OF SAMPLE MEAN

MEASUREMENT AGE SIZE (cm)

1755-63(a) 24-35 767 172.0
1755-63(b) 21-30 885 172.2
1775-83 24-35 968 172.9
1861-65 25-30 123,472 173.2
1917-18 21-30 868,445 171.4
1943-44 20-24 119,443 173.2

SOURCE: Reproduced from R.H. Steckel, "Stature and Living Standards", Table 6.7.
1755-1763(a) and 1775-1783: K.L. Sokoloff/G.C. Villaflor, The Early Achievement of
Modern Stature in America, in: Social Science History, 1982 6, pp. 453-48l. 1755-
1763(b): A.T. Steegmann, Jr.[P.A. Haseley, Stature Variation in the British American
Colonies: French and Indian War Records, 1755-1763, in: American Journal of Physical
Anthropology, 1988 75, pp. 413-421. 1861-1865: B.A. Gould, Investigations in the
Military and Anthropological Statistics of American Soldiers, Cambridge, MA 1869.
1917-1918: C.B. Davenport[A.G. Love, Statistics: Army Anthropology, Vol. 15, Part 1,
Medical Department, U.S. Army, The Medical Department of the United States Army in
the World War, Washington, DC 1921. 1943-1944: B.D. Karpinos, Height and Weight of
Selective Service Registrants Processed for Military Service during World War II,
in: Human Biology, 1958 30, pp. 292-321.



TABLE 2. RELATIONSHIP OF CHILD MORTALITY ca 1904 & 1895, AND THE PHYSICAL
CHARACTERISTICS OF WORLD WAR 1 RECRUITS, 19817/18. UNITED STATES. STATE LEVEL DATA.

VARIABLE . MEAN STAND. CORRELA- COEFF. SIGNI. MEAN  STAND. CORRELA- COEFF. SIGNL
. ERROR TION ERROR TION e
DEPENDENT VARIABLE CHILD MORTALITY INDEX: 1900 CHILD MORTALITY INDEX: 1910
wii . : e T ";'fl‘-“i‘%‘,li:a.rf:?;—":lfi
Constant ' 2128 — 15408 -
Proportion Urban 0.335 0227 0.148 0267 — 0.389 0.225 -0.048 0063 —
Proportion Black ' 0.116 0175 0.337 0.041 — 0.110 0.164 0.332 0967
Proportion Foreign bom 0.138 0.101 -0.162 0779 0.139 0.100 -0.207 -0.280
MD’s per 10,000 pop 168.406 St.292 0.083 Q000 —
Propor Adults iiiiterate 0.124 0.111 0.502 1418 0.083 0.073 0.646 3.104
Persons per Dwelling 50 . 5.088 0.555 0.002 4.980 0.704 0.121 oo
Persons per Family . 4649 0313 0.305 0428 ~ 4512 0.200 0.038 0.082
Mean height (in) - 61817 0.511 -0.250 0.007 — 67.677 0.511 0220 0.209 -
Mean weight (Ibs) 142.003 2540 -0.555 142,003 2540 -0.580
Body Mass Index 21.798 0.321 0.416 21.798 0.321 0.478
Earnings per worker, 1900  285.735  100.414 -0.158 0000 - 285735 100.414 -0.190 0000 —
Income per capita, 1900 123.796 §2.580 -0.070 123.796 52.580 -0.167
Region :
Northeast 0.184 0.198 0027 — 0.184 0.066 0231 —
North Central 0.245 -0.434 00684 — 0.245 -0.476 01475 -
South Atiantic 0.184 0.114 0152 — 0.184 0237 -0.010 -
South Central 0.163 0.162 0.194 — 0.163 0.157 -0.030 -
West 0.224 0.016 NI 0.224 0.069 NI
N 48 49
Adjusted R-squared 0.505 0.605
F-ratio 507 = 768
Adjusted R-squared: Regions only 0.134 0.176
DEPENDENT VARIABLE: HEIGHT, 1917/18 HEIGHT, 1917/18
(1900 State Data) (1910 State Data)
Constant 68.136 ™ 68.066 ™
Proportion Urban 0.335 0227 0723 <1181 0.389 0.225 -0.698 0667
Proportion Black 0.116 0.175 0.226 0.110 0.164 0.234
Proportion Foreign born 0.138 0.101 0.415 0258 ~— 0.139 0.100 0.521 1121 -
MOD's per 10,000 pop 168.406 51292 -0.052 0002 ' .
Propor Adults llfiterate 0.124 0.111 0.220 0.083 0.073 0.165 0176 —
Persons per Dweliing 5.055 0.555 -0.488 4.980 0.704 -0.599
Persons per Family 4.649 0313 0.293 4512 0.290 0.142 0.194
Mortality indesc 1910 0.947 0.223 <0.220 -0.557 -
Mortality indexc 1900 1.029 0.263 <0.250 0.274 o
Eamings per worker 285735 100.414 0.038 0000 — 285735 100414 0.038 0000 —
Income per capita 123.796 S2.580 0.152 123.798 52.580 0.152
Region
Northeast 0.184 0.796 0.749 0.184 0.796 0.864
North Central 0.245 0.143 0.152 - 0.245 0.143 -0.288 -
South Atiantic 0.184 0.017 0156 — 0.184 0.017 -0.443 .
South Central 0.163 0.397 0.115 -— 0.163 0.397 0.110 —
West 0.224 0.255 NI 0.224 0.255 NI
N 48 49
Adjusted R-squared 0.806 0812
F-ratio 2317 2178

Adjusted R-squared: Regions only 0.690 0.690




TABLE 2 (cont.)

DEPENDENT VARIABLE: BODY MASS INDEX, 1917/18 BODY MASS INDEX, 1917/18
(1900 State Data) (1810 State Data) ‘
Constant 21559 21682
Proportion Urban 0.335 0.227 0237 - 0162 — 0.389 0225 0275 0376 ~*
Proportion Black 0.116 0.175 -0.595 o110 0164 - 0585 ‘)
Proportion Foreign borm: 0.138 0.101 0801 - 1971 0.138 0.100 0.757 12383
MD's per 10,000 pop 168.406 51.292 -0.012 0000 — )
Propor Adults illiterate 0.124 0.111 -0.632 0.083 0.073 0.632 0328 -~
Persons per Dwelling 5.055 0.555 -0.032 4980 ~ 0.704 0.045
Persons per Family 4849 0313 -0.309 4512 0.290 0272 0025 —
Mortality Indexc 1910 0.947 0.223 0.478 0324 ~
Mortality Index: 1900 1.029 0.253 -0.416 0276
Eamings per worker 285735 100414 0604 - 0.001 — 285735 100414 0.604 0000 ~—
Income per capita 123.796 52.580 0.654- 123.798 52.580 0.654
Region
Northeast 0.184 0214 0142 - 0.184 0214 0039 —
North Central 0.245 - 0386 0.158 — 0245 0.359 0114
South Atfantic 0.184 0330 - 0164 — 0.184 -0.330 0138 —
South Central 0.163 -0.551 0014 — 0.163 <0.559 0.057 —
West 0224 0.233 NI 0.224 0.233 Ni
N 49 49
Adjusted R-squared 0.719 0.710
F-ratio 1466 1273 ™
Adjusted R-squared: Regions only 0.484 0.484

SOURCE: See text.

— = not significant at least at a 10% level.
“** = significant at a 1% level.
** = significant at a 5% level.
* = significant at a 10% level.




TABLE 3. RELATIONSHIP OF CHILD MORTALITY ca 1904 & 1895, AND THE PHYSICAL
CHARACTERISTICS OF WORLD WAR 1 RECRUITS, 1917/18. UNITED STATES. COUNTY GROUPS.

VARIABLE - MEAN STAND. CORRELA- COEFF. SIGNI. CORRELA- COEFF. SIGNI.
ERROR TION TION
DEPENDENT VARIABLE . CHILD MORTALITY INDEX: 1900  CHILD MORTALITY INDEX: 1910 e
Constant 13487 - 13281 =
Proportion Urban 0.387 0.294 0.090 0574 0.040 026 -~
Propaortion Black 0.117 0.185 0.151 0513 — 0.408 0040 —
Propor. Foreign Bomn White 0.144 0.108 -0.016 0903 — 0.104 0064 —
Propor Adults lliiterate 0.090 0.087 0.396 4030 0592 2183
Persons per Dwelling. 5.038 1.163 0.055 0.059
Persons per Family 4544 0.354 -0.053 0133 — 0.043 -0.115 -
Mean height (in) 67.664 0.537 0.128 0182 ~ 0.166 0178 =~
Mean weight (Ibs) 141.942 2506 -0.285 -0.412 ‘
Body Mass Index 21.798 0.355 -0.1562 -0.287
Region .
New England 0.083 0.044 NI 0.068 NI
Middie Atlantic 0.115 -0.028 0079 — -0.045 0084 —
East North Central 0.154 0.009 0180 — -0.158 0017 —
West North Central 0.128 -0.066 0274 — 022 0093 —
South Atlantic 0.173 -0.036 -0.080 — 0.156 0094 —
East South Central 0.077 0.037 0058 — 0.120 0099
West South Central 0.083 0.115 0189 — 0217 0262 -
Mountain 0122 0.061 0166 — 0.091 0.153 *
Pacific 0.064 0127 0011 - 0.212 0049 —
N 154 155
Adjusted R-squared 0.281 0510
F-ratio _ 526 ™ 1245 =
Adjusted R-Squared: Regions only 0.039 0.147
DEPENDENT VARIABLE: HEIGHT, 191718 BODY MASS INDEX, 19171
{1910 County Data) (1910 County Data)
Constant 67779 -~ 24779 -
Proportion Urban 0.387 0294 -0.678 0547 0.266 0383
Proportion Black - 0117 0.185 0213 ’ 0422
Proportion Foreign bom 0.144 Q.108 0533 1100 0.693 2318
Propor Adults (lliterate 0.0%0 0.087 0213 0311 - 0.3%0 018 —
Persons per Dwelling 5.038 1.153 -0.403 0.142
Persons per Family 4544 0.354 0.097 0028 — -0.084 0016 —
Mortality Index: 1910 1.029 0274 -0.166 0287 0287 0094 —
Mortality index 1900 1.063 0.465 0.128 0.152
Region
New England 0.083 -0.403 NI 0.086 NI
Middle Atlantic 0.115 -0.547 Q200 - 0221 0114 —
East North Central 0.154 -0.103 0385 0.180 0073 —
West North Central 0.128 0271 0748 0272 0092 -
South Atlantic 0.173 0053 0383 = -0.347 0108 —
East South Central 0.077 0255 L2 0.324 -0.204 *
West South Central . 0.083 ’ 0263 0813 0.291 0234 =~
Mountain 0122 0.140 0es7 -0.041 -0.165 *
Pacific 0.064 0.112 0734 = 0.241 0197
N 155 155
Adjusted R-squared 0.793 0.655
F-ratio 4645 2061 =
Adjusted R-Squared: Regions only 0.622 0.443

SOURCE: See text.

— = not significant at least at a 10% level.
*** = significant at a 1% level.

** = significant at a 5% level.
* = significant at a 10% level.
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