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INTRODUCTION

    Interest in the biological standard of living has blossomed in recent years,

following the lead of a number of scholars, including Robert Fogel, Richard Steckel,

John Komlos, Roderick Floud, and others [Fogel 1986, 1993; Steckel, 1992, 1995; Steckel

and Floud, 1997; Komlos, 1987, 1994, 1995a, 1995b, 1996; Floud, Wachter, and Gregory,

1990].  This is in line with concern that the standard of living might better be

measured by outcomes (e.g., health, height, mortality, morbidity) or real inputs (e.g.,

calorie or protein consumption) rather than simply income and wealth and their

distribution. [See, for example, Steckel, 1983, 1995.]  The World Bank has, for some

years, been stressing similar measures in its "Basic Needs Indicators" [Chenery and

Syrquin, 1975].

    This direction of research has overlapped with the study of the demographic

transition, most particularly the mortality transition.  The transition from high to low

levels of fertility and mortality has characterized every developed nation.  One

indicator of this transition and of fundamental well-being is survivorship, which is

usually (but not necessarily) accompanied by better health [Riley, 1989].  In order to

create indicators of this biological standard of living and well-being, historical data

on heights and weights have been extensively retrieved and utilized.  One such data set,

the heights and weights of West Point Cadets for the period 1843 to 1894, was analyzed

by John Komlos [1987] who found a decline in height (of about 1.4 cm) between the birth

cohorts of the 1820s and the 1860s.  Several additional studies have found a similar

result for other populations (free blacks in Maryland, Georgia convicts, students at

Amherst College, Ohio National Guardsmen, Pennsylvania soldiers) [Komlos, 1996].  While

there is some disagreement on this result and its interpretation, it appears to be a

real phenomenon.  Komlos [1987, 1996] looked to a deterioration in diet, notably a

reduction in both protein and calorie intake.  This is rather surprising, since the

United States was experiencing relatively rapid growth in real output per capita from at

least the 1830s -- about 1.5% per annum growth in real GDP per capita over the period

1840 to 1860 [Gallman, 1992, Table 2.7].  The agricultural sector was also expanding

quite rapidly during this period, although output per worker may have slowed its growth

in the 1840s before accelerating again in the 1850s [David, 1967].  This anomaly has

become known as the "Antebellum Puzzle".

EVIDENCE ON THE MORTALITY TRANSITION IN THE UNITED STATES

    There is, however, additional evidence that the standard of living may not have been
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improving, on average, in the three to four decades prior to the American Civil War. 

That evidence comes from mortality rates and expectations of life, two of the World

Bank's “Basic Needs Indicators”.

    Overall, we suffer from a lack of statistical information on historical mortality in

the United States in the 19th century.  This is in contrast to fertility, for which we

can use census child-woman ratios going back to 1800.  Vital registration was uneven in

both quality and coverage, having been left up to individual state and local

governments.  The official Death Registration Area was not formed until 1900 with ten

states and the District of Columbia (only comprising about 26% of the nation's

population at that time).  It did not cover the entire United States until 1933.

    Consequently, we must use other data for the study of historical mortality.  On

the national level, there exist the Federal census data on deaths in the year prior

to the census which was included in the censuses of 1850 to 1900.  These have known

shortcomings [Condran and Crimmins, 1979; Haines, 1979] and appear to have been

undercounted on average by about 40%.  They can be used, however, and form the basis

for national-level mortality estimates for the period 1850-1900 [Haines, 1979,

1998].  Some of these results are given in Table 1, which presents the expectations

of life at ages 0, 10, and 20 (e(0), e(10), and e(20)) and the infant mortality rate

(infant deaths per 1000 livebirths) for the white population (from 1850) and for the

black population (from 1900).  The data for 1900 and 1910 are based on extensions

from indirect estimates of child mortality using the public use microsamples of the

U.S. censuses of 1900 and 1910 [Preston and Haines, 1991; Haines and Preston, 1997]. 

From 1920 to 1990, these are the official published data and, for 1920 and 1930,

reflect the as yet incomplete Death Registration Area.

    Overall, it appears from Table 1 that mortality was not fully under control

until about 1880.  There was apparent decline from 1850 to 1870, but then death

rates rose again in 1880.  Significant fluctuations in death rates are

characteristic of pre-transition mortality.  What was happening before 1850?  We

have much less evidence, but what we have is strongly suggestive.  Figure 1 (based

on Steckel, 1992, Table 6.8) presents parallel series of e(10) values and heights of

native-born adult white males from the colonial period to the 20th century.1  The

period mortality data show a definite deterioration shortly after 1800 and a strong

dip in expectation in life from about 1830 to about 1860.  These e(10) values are
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based on genealogical data subsequently reported and analyzed by Pope [1992].  (Some

of the actual e(10) values and a variety of other historical mortality indicators

for the period from 1800 are given in Appendix Table A.)  The genealogical results

are not, however, based on national data and are difficult to extend to infant and

child mortality.  They do, as mentioned, suggest deteriorating mortality over the

several decades prior to the Civil War, the same period over which heights declined. 

The "Antebellum Puzzle" thus becomes more complex.

    For New York State, we have several pieces of evidence.  The City of New York

began registering deaths from 1804 onwards, and the results are relatively complete

[Duffy, 1968, pp. 532-538].  The crude death rate (deaths per 1,000 population per

annum) for New York City is charted in Figure 2 over the period 1804 to 1900.  The

pattern is one of rising mortality from about 1820, sharply rising for the 1840s and

1850s, and a gradual subsidence after 1865.  Antebellum mortality in America's

metropolis was characterized by sharp fluctuations, especially during cholera

epidemics.  Cholera first made its appearance in the United States in 1832 and

returned periodically as epidemics until the late 19th century [Rosenberg, 1962]. 

The years 1832, 1834, 1849, 1851, and 1854 saw very high mortality from a variety of

sources, including cholera.  New York City grew rapidly over the century (from a

population of 79,000 in 1800 to 242,000 in 1830, 1,175,000 in 1860 and 1,441,000

(Manhattan only) in 1900).  It had a large influx of immigrants, especially in the

1840s and 1850s and recurrent problems of poor sanitation, water supply, and public

health before the end of the century [Duffy, 1968; 1974].  This is evidence, then,

of the "urban mortality penalty" being paid by the United States over the century. 

As late as 1900, the e(0) for whites in urban areas in the Death Registration Area

was about 40.5 years, while it was about 46 years in rural places.2  The white infant

mortality rate was about 137 per 1,000 livebirths for cities in the Death

Registration Area and about 100 in rural areas (Appendix Table B).

    Second, Appendix Table B provides some life table data for selected cities and

states (as well as an estimated national table for the United States for 1830-60

[Meech, 1898]) for the period before the Civil War.  Those data show very little

trend and a definite "urban penalty", larger for larger cities.  e(0) was in the low

40s and remained there until the Civil War.  Increased urbanization alone played a

significant role.  Cities increased their share of the population from about 6% in
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1800 to about 20% in 1860.  The greater stature of southerners at the time of the

Civil War can be partly explained by this [Margo and Steckel, 1983].

    Third, there exist census mortality data prior to (and parallel with) the

Federal census data.  The State of New York began taking its own censuses in the

late 18th century.  Census deaths began to be reported in the census of 1825 and

were given thereafter in the censuses of 1835, 1845, 1855, 1865, and 1875 [New York

State, 1826, 1836, 1846, 1857, 1867, 1877].  Simple crude death rates are presented

in Table 2 and are charted in Figure 3.  Despite the undercount in the data, they

are useful for a general view of trends and for cross-sectional analysis.  Table 2

and Figure 3 show no real trend for either New York State as a whole or for New York

State less New York City before 1860.3  The last column shows death rates based on

registration data for New York City and provides a sense of the undercount of the

census data (in the previous column).  Despite differences in undercount, there is

no evidence of a significant downward trend in death rates before the 1870s.  This

is consistent with the view that the sustained modern mortality transition did not

take place until after 1870.  This all contributes to a further understanding of the

"Antebellum Puzzle" as an interaction of economic, demographic, and biological

factors.

THE ANTEBELLUM PERIOD IN NEW YORK STATE

    One of the chief suspects in the "Puzzle" has been a deterioration in diet,

notably reduced daily caloric and protein intake.  If this were combined with a

deteriorating disease environment, net nutrition available for body growth would be

diminished [Fogel, 1993; Steckel, 1995].  It has already been shown that it is

likely that the mortality environment in New York State did not improve and may have

deteriorated before 1860.  What was happening in the economy, and especially

agriculture, in the Empire State in the era?

    Evidence is provided in Table 3 on selected livestock and livestock products

from 1821 to 1880.  The New York State censuses afford an opportunity to explore

conditions in agriculture earlier than 1840, the first Federal census to do so.4  The

per capita figures use the state's population less New York City as the denominator. 

New York City is excluded since it was a large net consumer and not a significant

producer of foodstuffs.  The rapid population growth of the state (column (2) upper

panel, Table 3) and changes in agricultural structure meant that, over the course of
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the century, livestock numbers per capita generally fell.  Hogs per person decreased

up to 1860, as did the total cattle stock.  This was perhaps offset to some extent

by an increase in slaughtering weights [Cuff, 1992], but availabilities were likely

not growing.  After an initial surge in numbers based on a growth in wool

production, numbers of sheep began to decline from the 1840s both in relative and

(later) absolute terms.

    The most notable aspect of New York agriculture in the middle of the 19th

century was the rise in specialization in commercial dairy products [Ellis, et al.,

ch. 22; Hendrik, ch. 17].  The number of milk cows gradually increased and held

fairly steady on a per capita basis.  Amounts of marketed butter, cheese, and fresh

milk were growing up to the Civil War -- with some distortion from the war itself. 

This development is illustrated by the fact that 6.3 million pounds of cheese

(almost all from New York State) arrived in Albany over the Erie Canal in 1834, and

rose to 15.2 million pounds in 1837 and 24.4 pounds by 1843 [Hendrick, 1933, p.

364].  Much of the butter and cheese production had been a household industry until,

in 1851, the first commercial cheese factory was opened in upstate New York [Ellis,

et al., 1967, p. 274].  These facilities spread rapidly, and there were 435 of them

in 1865, producing over 33 million pounds of cheese [New York State, 1867, p. 415]. 

Milk was increasingly sent to the New York City market via the new, and faster,

railroads.  Shipment of fresh milk via the Erie Railroad increased from 385,000

quarts in 1842 to 24.4 million quarts in 1861.  Beyond a doubt the "rise of the

dairy industry was by far the most significant development in the agricultural

history of the state between 1825 and 1860" [Eliis, et al., 1967, pp. 273, 275].

    The completion of the Erie Canal in 1825, followed in quick succession by other

lateral and feeder canals (including the Champlain, Chenango, Oswego, Black River,

Cayuga and Seneca, Chemung, and Genessee Valley canals), accelerated the rapid

commercialization of New York agriculture.  Quickly thereafter the railroad

appeared.  New York State saw rapid construction in the 1840s and 1850s.  By 1854,

the state had 989 miles of operating canals and 2,345 miles of railroads in service,

with an additional 564 miles of railroads under construction [U.S. Bureau of the

Census, 1854, p. 189].  With the creation of this transportation infrastructure, New

York experienced a striking example of "Smithian" growth in productivity and output

induced by specialization, division of labor, and technical change occasioned by the
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extension of the market.  New York still ranked third in the nation in wheat

production in 1850, a considerable portion of which was marketed through New York

City to a growing national and international market.  Incomes and land values rose

as subsistence agriculture and home manufacturing declined.

    But did the biological standard of living deteriorate?  If mortality worsened

because of either exogenous factors (e.g., the appearance of cholera) or endogenous

factors, such as the greater chance for spread of infection because of increased

contact through transport, travel, movement of increasing numbers of immigrants, and

the rapid growth of relatively unhealthy cities, then the biological standard of

living may have suffered.  Further, commercialization of agriculture may have been a

mixed blessing.  Subsistence agriculture provides an opportunity (not always taken)

to produce a variety in the diet, including breadstuffs, meats, dairy products, and

fresh and preserved vegetables and fruits.  Commercialization and specialization may

reduce that variety and require rural residents to purchase many foodstuffs on the

market.  The diet could have become less varied and possibly less abundant.

EVIDENCE FROM UNION ARMY RECRUITS

    One source of insight into the puzzle is the muster records of a sample of

39,633 white Union Army recruits whose heights were measured at mustering.4  29,041

of the sample were native born.  Since human growth usually continues until early

adulthood, only recruits aged 21 and over were taken, about 65% of the native white

sample.  Of that sub-sample (18,794), county of birth could be ascertained with

reasonable certainty for only 15,359 of the soldiers.6  

   Some idea of the issue of the “Antebellum Puzzle” itself may be seen in Figures 4

and 5, which give mean heights (in centimeters) by birth year for native-born Union

Army recruits aged 21 and over for the nation as a whole and for those born in New

York State.  The decline in heights for those born after about 1830 is apparent.  It

held true for New York State as well as for the whole U.S., although the decline was

less severe in New York, where mean heights for those born in the early 1840s did

not fall below 172 cm.  Generally, however, heights in New York State were

comparable to the national average.

    For these native-born recruits, county of birth was used to link the recruit

record to aggregated county-level information from the U.S. Censuses of 1840 and

1850.7   The census-based county crude death rate for 1850 (deaths per 1,000
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population per annum) was taken as a measure of the mortality environment.8  The

proportion of the county urban in 1850 (in incorporated areas of 2,500 and over) was

included as a proxy for the unfavorable disease environment created by 19th century

cities [Preston and Haines, 1991, chs. 1-2].  The proportion of long distance

migrants in the county (proportion foreign born) was used as a measure of contagion

due to mobility as well as the inequality effects of recent immigration.  Families

per dwelling was originally included as a measure of crowding and contagion, but it

was highly collinear with urbanization (with a zero-order correlation of .73) and

was dropped.  The availability of water transport (canals, navigable rivers, lakes,

coastal ports) and railroads was used as a measure of commercialization (i.e.,

integration into regional, national, and/or international markets) and also of

contagion via greater mobility of persons.9  Two measures of protein availability

were considered: cheese production per 1,000 population per annum and hogs per

capita.  These were rather imperfect and were replaced by a direct estimate of

protein availability per capita by county using agricultural production data from

the census of 1840.  The census of 1840 was chosen for the nutrition variable

because it was closer to the formative early years of the recruits.  The mortality

data were not available for 1840 at a national level.  Urbanization was taken for

1850.  This was highly correlated with that for 1840 (r=.956) and the choice made

little difference in the results.

    Of the variables examined for the individual recruits, occupation was coded as

dummy variables for farmers and laborers.  These were well represented occupations

and stood at the extremes of the height distribution, farmers generally being the

tallest and laborers generally being the shortest.  Farmers were also more likely to

have had substantial wealth and to have lived in healthier rural places, whereas

laborers were unskilled workers with little or no wealth at the bottom of the

socioeconomic status distribution.  The recruit’s age was included to account for

any time trend in heights -- the “Antebellum Puzzle” itself.  Region of birth was

measured by a set of dummy variables.  It would give regional effects not accounted

for by the other variables.  Finally, there were dummy variables for year of

enlistment.  Recruits were taller in the earlier years of the war.10

   The results from three ordinary least squares regressions combining the

individual-level and county-level data are reported in Table 4 for the national
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sample and in Table 5 for the New York recruits.  The first equation is for all

(white) native born recruits who were age 21 or older and who could be linked to

county of birth (14,816 in number).  The second equation includes the proportion

urban (in incorporated areas of 2,500 population and over) and the proportion

foreign born, both measured for 1850.  This specification omits the death rate

because of collinearity problems.11  The third equation replicates the first

specification with the addition of the nutrition measure — grams of protein

potentially available from both animal and vegetable sources per person.  This was

calculated from 1840 census data on livestock and crops using the procedures of

Craig and Weiss [1996].  This third equation also excludes recruits born in highly

urbanized counties (e.g., New York, Philadelphia, Suffolk (Boston)) on the grounds

that these areas imported most of their food from other counties.  Hence the low

protein availability measured there would not accurately reflect potential supply

and nutrition.  Table 5 duplicates Table 4 for those recruits born in New York State

(3,041 in number) and hence omits region of birth.  The recruit's height (in

centimeters) is the dependent variable.

    Among the results are the following.  Mortality exercised a negative influence

on stature in the zero-order effects (i.e., the correlations), and it 

had a considerably greater effect on the recruits born in the more urbanized state

of New York.  There a ten point increase in the crude death rate would have lowered

stature by 1.3 centimeters.  The effect was only about .3 centimeters in the

national sample.  The coefficients were statistically significant except in the last

equation of Table 5 (for New York State less New York City).   Urbanization also had

a strong and depressing effect on height.  Moving from a wholly rural to a wholly

urban county would reduce stature by about two centimeters (and more than that in

New York State).  The highly correlated variable of proportion foreign born had a

negative effect, though statistically insignificant throughout.12  Its coefficient

would have been larger and significant if the urban variable had been omitted.  One

clear result is that being born in a more urban county, with its greater population

mobility and higher death rates, had a consistent and negative effect on height.13

    As expected, recruits who were farmers were taller, while laborers shorter, both

significantly so.  Being from a county with more long distance migrants (the foreign

born) caused a reduction in height in the overall model, consistent with a contagion
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as well as an inequality view, though the estimated coefficients did not meet the

significance levels.14  Region of birth did show an important influence on height in

Table 4, even holding other factors constant.  The Midwest did better, as did the

South east of the Mississippi, relative to New England and especially the Middle

Atlantic region, with their large urban and immigrant populations.  Recruits from

the Midwest were 1-2 centimeters taller than those from the Middle Atlantic Region,

all other things being held constant.  The transport variables had coefficients

consistent with the contagion hypothesis.  For the New York models, the water

transport variable was statistically insignificant, likely because by 1850 most New

York State counties were already well connected by water transport.15  The variable

for protein availability did show the expected positive sign, and it was

statistically significant in the overall sample but not in the New York sample. 

This may well have been because of the more advanced state of agricultural and

overall economic development in New York.

    The coefficients on year of enlistment did show that those recruited early in

the war were taller than those recruited later.  Finally, the age (i.e., birth year)

coefficient was significant and positive, pointing to smaller heights among younger

recruits.  Since only older recruits were taken (assuming they had reached their

adult terminal heights), this indicates that the “Antebellum Puzzle” was present for

both the overall sample and that of the New York born recruits.16  This is also

clearly seen also in Figures 4 and 5.

CONCLUDING COMMENTS

    These results confirm that the “Antebellum Puzzle” of declining heights in the

face of robust economic growth was a real phenomenon.  The age (i.e., approximate

birth cohort) effects in the regression models were persistent, robust, and in the

expected direction.  The results in Tables 4 and 5 also suggest some of the causes. 

Rapid economic development in the United states in the three decades prior to the

Civil War were characterized by fast urban growth, significant migration from

abroad, considerable internal mobility, great changes in the transportation

infrastructure, and increased commercialization, including in agriculture.  These

all contributed to a worsening mortality environment which had adverse consequences

for human growth.  This may be characterized as “Smithian” growth via extension of

markets with negative externalities.  That the shortest recruits were born in New
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England and the Middle Atlantic region and from more urban counties with higher

proportions of foreign born supports this.  All this suggests that mortality was not

unimportant to the "Antebellum Puzzle".  Being born in a county with water or

railroad transport connections in 1850 also is consistent with both a contagion and

a commercialization view.  The result that farmers were taller and that laborers

were shorter is also supportive of these rural-urban effects.  The latter is,

however, also indicative of the possibility of rising inequality.  Laborers were

more likely to be urban dwellers and to be low on the socioeconomic status scale. 

Farmers were more likely to have had more wealth and an independent source of food,

in addition to having been rural folk.

    The issue of deteriorating nutrition also received support here.  Other

inquiries [Komlos, 1987, 1996; Craig and Weiss, 1998] do point to that.  If so, it

could well have been a consequence of increased commercialization and the loss of a

varied subsistence diet, as well as rising inequality.  A more direct test of

commercialization was attempted using town data for New York State and the state

census of 1855.  Those results (not reported directly here) show that the a simple

measure such as cows, hogs, butter, or cheese per person in the town yielded a

positive regression coefficient.  This is more consistent with a positive role for

local nutritional availability than of the negative impact of commercialization.

   Overall, then, the “Antebellum Puzzle” seems to have resulted from a complex of

factors, including urbanization, increased population mobility, worsening mortality

conditions, greater contact via improved transport infrastructure, and deteriorating

nutrition.  It seems that the growing prosperity of the United States in the

antebellum period was partly purchased at a price of some deterioration of the

biological standard of living.  This situation did not rectify itself until the end

of the 19th century, when heights began to rise and when mortality began to decline,

especially in urban areas.



FOOTNOTES

  1.  The data in Steckel [1992] are based, in turn, in materials cited in Fogel

[1986] plus additional materials.  The underlying numbers for Figure 1 are given in

Appendix A.

  2.  The Death Registration Area was formed in 1900 from ten states (Maine, New

Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, New York, New Jersey,

Indiana, and Michigan) and the District of Columbia.  These areas were deemed to

have acceptable levels of death registration.  The Death Registration Area was then

expanded until it included the entire United States (by 1933).

  3.  The rise in death rates at the end of the century is explained by the

increasing inclusion of the more accurate registration data.

  4.  The New York State Census enumerated livestock from 1821 onwards and also made

inquiries about butter, cheese, and milk production after 1845.  The Federal Census

began reporting on livestock in 1840 and on livestock products in 1850.

  5.  These records are being linked to a large number of other data from military

pension files, military service records, and the census [Fogel, 1993].  About half

of the process is complete, but those data will not be used in this version of the

present paper.  There is also little evidence of truncation in the sample of

recruits due to minimum height requirements.  See Margo and Steckel [1983].

  6.  The original links made in the sample to data on towns and counties from the

1850 and 1860 Federal censuses for both place of birth and place of recruitment were

based on exact matches of place names with no possibility of multiple matches. 

There were problems with this procedure.  Misspellings were not uncommon and

resulted in non-matches.  There were also some states (notably Pennsylvania and

several in the Midwest) with numerous places having the same name.  For example,

there were 45 places named “Washington” in Indiana alone in 1860.  Some effort was

made here to correct misspellings and to assign more likely matches.  For instance,

127 Pennsylvania recruits were listed as born in “Lancaster.”  There was (and is) a

city of Lancaster in Lancaster County, as well as a town of Lancaster in Butler

County.  Based on the unit and the clustering of birthplaces in the same unit, it

was decided to assign them to Lancaster County.  In general, ambiguous cases were

assigned to the county name when that seemed reasonable.  In this way, the number of

matches at all ages was increased from 14,583 to 23,552.

  7.  This information was taken from ICPSR data set number 0003 and from data on



agriculture from those censuses, some of which was kindly provided by Lee Craig and

Thomas Weiss.

  8.  Mortality data collected from the census must be used with caution.  The data

were collect subsequent to a question on whether there was one or more deaths in the

family or household in the year prior to the census (in this case June 1, 1849 to

May 30, 1850).  There was substantial underreporting of deaths, particularly at the

youngest and oldest ages. [Haines, 1979; Condran and Crimmins, 1979.]  The Census

Bureau was aware of the problem, stating in connection with the mortality report of

the 1860 census: “It is very apparent that the whole number of deaths which occurred

in the year was not furnished.”  The report goes on to note likely causes: death of

a family or household head, resulting in the breakup of the family or household and

not report; lack of information by the respondent; deaths not in families or

households (e.g., institutions, boarding houses, ships); reference period error

(i.e., not remembering whether the death occurred within the time period asked);

deaths of non-relatives. [U.S. Bureau of the Census, 1866, pp. xxiii-xxiv.]  Some

comparisons of census mortality data to registration data for Massachusetts and New

Jersey in 1879/80 indicate overall underreporting in the census of about 35-45%.

[Condran and Crimmins, 1979, Table 6.]  There is, however, no strong reason to

believe that underreporting varied greatly by location or region in 1850. 

Differences in age/sex composition likely had no great impact on differential

undercount of total deaths.  Finally, a significant cholera epidemic took place

during the early part of the census year (in 1849), and, ironically, helped bring

mortality levels closer to those of “normal” years. [Vinovskis, 1978; Rosenberg,

1962.] In general, the crude death rates and the regression coefficients estimated

from them should be inflated by about 40%.

  9.  Transport proximity was coded as a set of dummy variables based on historical

maps.  The presence of rail or water transport was coded as a 1, otherwise 0.  These

data were kindly furnished by Lee Craig and Thomas Weiss.

  10.  The expected signs would be negative for laborers, the crude death rate, and

proportions urban, and foreign born.  The sign expectations would be positive for

farmers and for measures of protein availability.  The expected signs for

commercialization (water and rail transport) are ambiguous.  Commercialization could

produce taller, healthier persons via greater incomes, but it could also create

greater contact with new disease vectors and possibly a degradation of diet as



farmers specialized and lost the varied produce of the subsistence farmer.  In

addition, the relative price of nutrients would have been higher.

  11.  For example, the crude death rate for 1850 was correlated .534 with the

proportion urban and .476 with the proportion foreign born.

  12.  The correlation between the proportion urban and the proportion foreign born

was .76 over counties for the national sample.

  13.  This would also have been true if individual place of enlistment had been

classed as urban or rural.  This was not used because of the smaller sample size

resulting from the use of that variable.

  14. A similar result would have held if the variable for population mobility had

been the proportion of all those born outside the county, including both the native

and foreign born.

  15.  Only three of the 62 New York counties (Cortland, Hamilton, and Otsego) were

reported as having no such transport connection in 1850.

  16.  The age effect persisted also for recruits born and enlisted in New York

State.
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