Degth isthefina event in the life of a person, but what sructuresitstiming isnot just the
characteristics of theindividual. Until the last few decades, studies of socioeconomic differentialsin
mortaity depended on data collected for populations located in geographic units. Thuswhen
nineteenth- century English investigators commented on the high mortdity of the poor, they had to
rely on correlaions among regidration digtricts in the incidence of the poor and the degth rate. A
skeptic might charge that this conclusion rested on an ecologicd fdlacy as the evidence did not
reveal who actudly died within each district.

Although based on necessity and dependent on published data, this approach is
conceptudly not entirely fdlacious. Family recongtitution studies of early modern village
populations suggest that socioeconomic differences in mortaity of people living in an areatended to
be small or nonexistent, wheresas differences between aress, particularly cities and rurd aress,
tended to be very large (Smith 1982). Therisk of death faced by individuds in the past was one
that they partidly shared with their neighbors. In amortaity regime dominated by infectious
diseases, people living in proximity were exposed to the common dangers lurking in the food,
water, and air. On the other hand, such influences shared by people living closely together are
certainly not the entire story. Over and over again, for example, demographers have shown that
degth rates vary systematically with age.

Data sets congtructed recently, such as the one detailing the life and death experience of
Union Army enlisted men serving in the Civil War and after (Fogd 1991), represent a mgor

advance beyond studies congrained by published tabulations. First, multiple and overlapping



factors associated with the incidence of death can be assessed Smultaneoudly. Second, variation in
the risk of death can be examined over time.

Paradoxicdly, the pioneering andyst of disease mortdity of individud soldiersthat is
recorded in this unique data set found that factors beyond the individud were important. Variations
between urban and rural areas and between rurd farmers and non-farmers, indices interpreted as
tapping the incidence of prior exposure to disease, were amgor determinant of the risk of
acquiring and dying from disease in the army. Childhood nutrition and hedlth, inferred from height,
did not matter. Economic resources, indexed by property wedth recorded in the federa census of
1860 may have had an influence only for diseases related to nutrition among residents of
metropolitan counties. (Lee 1997; 2000). It was not just the economists who might or should be
surprised by these results. Historical demographers are confident that death rates for adults
steadily increase with age, even among young men who served inthe army. Yet this routindly-
observed pattern only appears for non-farmers and for men enlisting in metropolitan counties (Lee
2000).

These results contain three paradoxes. Firgt, the hedthier, the wedthier and large groups
of the younger were not unambiguoudy more likely to live than the less hedthy, poorer, and older.
Second, the analyds of a unique individua-level data set uncovered the importance of afactor—
prior exposure to disease—whaose source was collective. Third, the orientation of discipline of
epidemiology (or sociology) seemsto be more relevant for understanding these result than those of

economics and demography.

EXPOSURE TO RISK AT PLACE OF ORIGIN: URBANIZATION & MORTALITY



Given their importance, more needs to be known about the definition, scope, and
functioning, of disease environments. Building on Lee' swork, this paper combines both individua-
and aggregate-level data and attempts to specific severd of the correates of disease mortdity a a
finer leve of detall. Aninvestigation of the incidence and timing of disease mortdity among Union
Army enlisted men in companies from New Y ork sateis placed in the context of a pardld study of
mortality of regiments and other units of army volunteers that were organized in the Empire State.

New York isthe focus primarily because of auniquely detailed published tabulation of
outcomes of military service regiments. Its author was Frederick Phisterer (1912, v. |, 288-303),
apioneering statistician of the Northern military effort during the Civil War (1907)." For officers
and enlisted men, he reported the numbers killed in action, died of or recovered from wounds
received in action, died of disease, and died of six other known causes and one unknown cause
that were less frequent. He a0 tabulated these data separately for those who became prisoners of
war and those who were never captured. Contemporaries and historians of the Civil War have
highlighted the horrendous conditions and high degth rates in prisoner-of- war camps. Sincethe
fraction of aregiment that fell into enemy hands varied consderably depending on circumstances
(the median percentage was 5.35 while the mean was 7.96 and the standard deviation 11.38), this
adjugment is useful.

Among the 267 New Y ork units, there were 183 regiments of infantry, 33 of cavdry, 3 of

engineers, and 48 regiments, battaions, or batteries of artillery. Unlike most of the compilers of

! Bornin Germany in 1836, Phisterer served in the regular army, entering as aprivate in the artillery in 1855 and
leaving asa sergeant in 1861. Re-enlisting inthe U.S. army in July 1861, he was discharged as captain in 1870.
From 1877 onward he was active in the National Guard, rising to the rank of Brevet Mg or-General and the
position of Adjutant-General of the New Y ork National Guard. Living in Albany, between 1890 and 1908, he



other gtate reports, Phisterer provides an approximation of the population at risk. However the
column headed by the phrase “the number of men in organization among whom losses occurred.”
mideads. The heading in the recapitulation replaces “men” with “enlisments,” indicating that those
who re-enlisted were counted more than once. In ether case, the available proxy for the
population at risk does not take account of other causes of attrition—transfer, desertion, discharge,
etc.? Findly, Phisterer provides a detailed summary of the history of the unit, induding the dates it
was mustered in and out and places whereit served. The former dlows the cdculation of death
indices by duration, and the latter information can be trandated into regiond disease environments.
In the nineteenth century, urbanization was closdy related to hedth and mortdlity.
Contemporaries certainly believed that men in large cities were less hedthy than men from the
countryside. A medica examiner of draftees and recruitsfor aNew Y ork City district noted,
among other comments, that “congestive diseases, as gpoplexy, ddirium tremens, & ¢, dependent
on causes too palpably incident to alarge, crowded, immord, and ill-cleaned city to need
specification, are numeroudy met with” (Roberts, June 28, 1865, p. 264). Another city medica
examiner, Dr. W.H. Thompson, reported on the unhedthy conditionsin his digtrict, especidly for
the Irish. Hewas dso “struck with number of persons among the better classes, and native
Americans, with weak condtitution, deficient girth of chest, and dender physique, especidly among
the younger men. The contragt, in this respect, with what | had noted in American country-recruits

in 1862 is so marked that | have been led to consder city-lifein New York as exerting an

published three editions of afive-volume survey totaling 4,499 pages on the New Y ork men and units who
fought inthe Civil War.

2 Since the population at risk cannot be precisely captured, these measures are referred to as death indices
rather than rates.



unfavorable influence on physicd development, especidly in children” (Thompson June 28, 1865,
vol. 1, p. 252).

There were other towns and cities in the sate outsde of New York City. Further, factors
other than urbanization, such as resdence dong the Erie Cand, could be associated with exposure
to disease. Datafrom New York state alow a subtler isolation of ecologica variables that
theoretically are associated with the extent of prior exposure to disease than is possible by merely
characterizing counties as urban or rurd. Two sources were used to index the disease environment
among counties within the state of New York. Three censuses—the 1850 federa and the 1845
and 1855 state returns—yielded a rdative index, however underestimated, of the crude death rate
in each county. Township-level data from the 1845 census were aso used to caculate the
proportion in each county that resided in places 2,500 and larger and 5,000 and larger.

Although men in regiments and especiadly companies were recruited localy, they did dl
come from the same county. A rather elaborate procedure was used to index the disease
environment of recruits in the various military units. Based on reports from the families to which
they belonged, the 1865 State census tabulated, for each regiment or other unit, the number of living
New Y ork-resident soldiers who were from each county (New Y ork Secretary of State 1867,
637-48). Thefour counties with the largest share of troops in the 278 units included on average
74% of the men. In the 192 infantry regiments, the figure was 77%. The estimated desth and
urbanization index for each regiment was the average, weighted by the share of each county and
the resdud in the totals of living soldiers reported for each unit, of crude death rates and

urbanization rates in these four counties and the resdud.



The data from the New Y ork state census of 1845 indicate (see Table 1) that the
urbanization effect on mortdity is continuous rather than dichotomous. Crude desath rates increased
from arate of 11.4 per 1,000 in townships under 1,000 in population to arate of 15.7 per 1,000
for places between 7,500 and 60,000 in size. Therate for New Y ork City was even higher—16.9
per 1,000.3 Although the town rather than the county appears to be a better unit to isolate the
disease environment in childhood, practical consderations limited my refinement of the urbanization
effect to the leve of the county.

The published results of examinations for military service during the last haf of the war
provided estimates of the fraction of draftees, and of recruits and substitutes regjected for service of
those presumably examined medically (Baxter 1875, vol. |, pp. 637-767; Fry 1866, 165-213).*
Since recruits and substitutes sought to join the army, their rgection rate is more likdly than that for
draftees to reflect actua hedlth status (Smith 2000a).°> These data are reported for 31 registration
districts whose boundaries were those of to Congressiond digtricts. The rate for the registration
district was assigned to each county it included. As before, the rate for the regiment isimputed by
the weights derived from the distribution among counties reported in the 1865 state census.

As Table 2 shows, the imputed background urbanization and deeth rates for regiments and
other units corrdate with the deaths from disease during the Civil War. Regiments whose recruits

came from counties that were more rurd and that had lower crude degth rate experienced higher

®In his studies, Lee operationalized the effect of prior exposure to disease with arural-urban dichotomy, based
on having acity over 10,000 in Ohio, or in ametropolitan areain 1860 for troops from the entire North. Six
counties—Albany, Erie, Kings, New Y ork, Richmond, Rensselaer—of the sixty in New York in 1860 1860 were
classified as urban. It isquite plausible that men who enlisted in the 54 non-urban counties had not, on
average, been exposed to disease to the extent of those joining in the six urban counties.

* These estimates assume that draftees rejected for non-medical reasons were never medically examined and that
recruits and substitutes rejected because they were too old or too young were also not examined (Smith 2000).



mortality during the war. Regiments whose men were from counties that were part of
Congressiond digtricts where fewer recruits and subgtitutes failed their medicd examinationsin the
find two years of the war dso had higher disease mortdity during the war.

The relationship between imputed county of origin characteristics to mortdity during the
war isnot aslinear or continuous as the relationship between town size and the crude degth rate in
1845 (Table 1). Further, there was substantial variation not accounted for by the different
dlassifications (see the Ete? satisticsin Table 2) . The plan to develop a background mortality
index that would complement the urbanization effect falled. Instead a methodologicd mountain has
yielded something of a substantive mole hill. Since the background urbanization and mortaity
indices were highly correlated (0.7 to 0.9), only one can be employed as a predictor of the wartime

disease mortdity index.

DISEASE MORTALITY AND SHARED VS. DISTINCT DISEASE ENVIRONMENTS OF
MEN AND REGIMENTS

In addition to throwing men together from diverse disease environments, soldiering during
the Civil War sent men into regions of the country with arange and variable intensity of disease
patterns. The aggregated results tabulated by Phisterer permit some insight into the scope of
disease environments in the Union Army. Usudly ten companies, originaly composed of
gpproximately 100 men each comprised an army infantry regiment. Although companies were
sometimes detached from their regiments for specid service, usudly they did not. Companiesin

regiments in which the other companies had higher disease desth indices aso suffered a higher

®In the calcul ation, those excluded because they were under- or over-age were excluded from the denominator,



incidence of fatdities from disease. A one percent increase in the disease death index of the menin
al other companiesin the regiment is associated with nearly a one percent increase in death index
for companiesin the New Y ork regiments that experienced a high rate of combat-related
deaths.(Fox 1974; orig. pub. 1898, 183-241).° While common regiond origin within New York is
a0 relevant, the regression equation below aso points to an effect from the region of service
during the war:’
Company Disease Index =7.87 + (0.881) x (Other Men in Regiment Disease | ndex)
F=233.3: Slope Standard Error = (0.058) N=443 companies, Adjusted R?=0.346
Officers who led army companies obvioudy shared geographic locaes with the men they
led. Each company typicdly had three officers—a captain, afirs lieutenant, and a second
lieutenant and thus each regiment typicaly included only 30 line officers and nine staff officers
(Shannon 1928, val. 11, 270). Asthe size of companies and regiments shrank through attrition,
officers were more likely to be replaced than were men. The best estimate is that just over 5% of
men in New York unitsin the Union Army were officers® In just over a quarter of the regiments,
no officers died from disease outsde of prison, and nearly 80% of the regiments had two or fewer
disease deaths among officers. Given the smal numbers in the base population of officers, it is not

aurprising that the correlation of the disease deeth index of officers and men within regimentsis

asit was assumed that they never had a medical exami nation.

® Included in this analysis are the 39 “fighting regiments” that had more than 130 men killed or died from
woundsor, if inasmaller unit, had ahigh percentage of such combat deaths.

" Thisrelationship could be spurious to the extent that the compiler William Fox had more complete coverage of
either the deaths or the numbers enrolled in a unit.

8 In his detailed assessment, Phisterer (1907, val. |, 186, estimated that there were 16,000 officers and 294,000
enlisted menin New Y ork volunteer units. Officers thus comprised 5.16% of the total strength, the figure used
in dividing the figure for the total in the organization..



weak. On average, a 1% increment in the disease index for enlisted men increased the officer
index by only a sixth of one percent.
Officer DiseaseIndex = 10.35+ (0.172) x (Enlisted Men Disease I ndex)

F=21.46; Slope Standard Error = (0.037) N=228regiments Adjusted R?=0.083

Any novelty in destination of service could be dangerous, as the two exceptiond units that
stayed home hint. The 925 men in the 20th and 28th artillery batteries, origindly part of Anthon's
Battdion, which was organized in late 1862 in New Y ork City, served throughout the entire
course of the war in Forts Schuyler and Columbus that guarded New Y ork harbor. Only twelve of
these men died of disease giving them a death index of 5 per 1,000 man-years, amere fifth of the
overdl average for soldiers from the state.

Most New Y ork regiments served only in the Eastern Thestre of Operations and there
mostly in the ninety miles between Richmond, Virginiaand Washington, D.C. Categorizing the
units by adistinctive other region of service, Table 3 suggests that being sent to Louisianaor to
aong the Gulf of Mexico was the most hazardous. The lower Mississppi seemsto have lived up
to its reputation as a deadly region. However, experience in North or South Carolina, which was
limited to the coastd area until the very end of the war, did not yied remarkably higher mortaity
indices.

There was, however, marked variation in the incidence of disease within regions®  This

variability isto be expected. At some point, astheincidence of Scknessincreases, a “tipping

° Many of the regiments that had some experience outside of the Eastern Theatre also spent time within that
area. Employing analysis of variance for both four- and five-category regional classifications shows that the
difference between regions was significant only at the 0.1 level.
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point” may be reached, after which the number of cases and fatdities accelerates in away not
predictable by objective conditions. Such an epidemic occurred in the five regiments of the
Vermont brigade in the fal of 1861, units whose living and sanitary conditions were, according to
Investigators, no more miserable than regiments in which the incidence of sckness was quite low
(Benedict 1886, 237-40). Even without such an accelerent, clustering of deeths within particular
companies and regiments is to be expected. These units encountered particular circumstances or
their members had specid characteristics that are not known or knowable to an investigator nearly
acentury and ahdf later.

Officers and men in the same regiment may have advanced (or failed to advance) through
the South together, but they did not share entirdly the smaller disease milieu of the camp.

Phigerer’ s tabulations are especidly vauable here in suggesting the boundaries of disease
environments. Overal, enlisted men were three times as likely to die from disease as were officers
(see Table 3). While the CPE sampleis restricted to enlisted men, limited evidence indicates that
officers were tdler, more likely to be native-born, and more frequently drawn from the ranks of the
middle class than enlisted men. As noted, these attributes are not associated with alower degth
rate from disease. Whether officers were more likely to come from cities and larger towns than
enlisted men is uncertain.

Officers and men did not live in immediate proximity. According to regulaions, privatesin
an army camp were grouped by company with astreet in between. At one end, perpendicular to
the street of enlisted men, were rows: first, non-commissioned officers, then the commissoned
officers of the companies, and findly that of the staff and commander of the regiment who were

located in front of the baggage train. Behind the baggage train were the latrines for the officers,
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while the soldiers relieved themsdlves in latrines at the opposite end of the camp (Wiley 1952, 55
and note 45, p. 373). Officers and men aso ate at separate messes, and officers used their own
funds to purchase food. The leaders and the led shared geographicaly-defined disease
environments (e.g., madaria regions) but not what might be caled the micro-microbe-disease
space.

The four-fold ratio of the mortdity indices between officers and enlisted men incarcerated
in prisoner of war camps d<o illudtrates the importance of the environment in which those in the
Union Army served. With rare exceptions, Union officers were imprisoned in camps gpart from
captured enlisted men (Marve 1994, 293). Imprisoned officers died more frequently than those
who were never captured (and at much higher rate if duration of exposure could be ca culated), but
conditions for captured officers sometimes were not harsh (Mitchell 1988, note 64, p. 221).
Nearly onein six captured New Y ork enlisted men died in Confederate prisons compared to one
in twenty-five officers.

A common circumstance—being wounded in action—yielded quite Smilar mortaity
outcomes for officers and enlisted men. Indeed, adightly higher percentage of wounded officers
died (13.6%) than wounded men (12.2%). Possible explanations of this smilarity are that the
digtribution of severity of the wounds was not radicaly different for men and officers and that post-
wound infections were agreet leveler. All ese equa, officers should have had alower wound case
fatality rate. Because they were sdlaried and paid for their food, wounded officers were not
hospitalized with enlisted men. If the wounds were minor, they were cared for in their own
quarters by an orderly. Other options for wounded officersincluded care in a private hospita or

sck-leave at home (Adams 1952, 171-72). The smdler disparity between the mortaity indices



among officers and men prisoners of war due to wounds and other causes (19.5 and 32.7 per
1,000) compared to disease (39.8 and 156.6) leads to the speculation that officers were, on
average, more severdy wounded than men.
MEASURING LENGTH OF OBSERVATION AND DEATHS OF INDIVIDUAL ENLISTED
MEN IN NEW YORK SAMPLED COMPANIES

Key to demographic anadlyssis the concept of population at risk. Therich detail in the
sample of Union Army enlisted men can be exploited to capture when men first came under
observation and when they no longer were. To do o required a variety of assumptions. Inthe
verson of the data set used in this paper, there were 7617 enlisted men. For 208 (2.73%), there
were no dates except that for enlissment recorded on the descriptive roll of the company, the
origind source of the data. With the assumption that no military service record could be located,
these men were dropped from the analysis, the implicit assumption hereisthat their mortaity
experience in the army was identicd to those whose entry and exit dates could be determined.

Accepting the enlissment date provided in the descriptive rolls as the gppropriate date of
entry into observation was the mogt critical assumption. Other sources, presumably the military
service records, provided up to three separate enlissment dates. Of these, some 7.5% came six or
more months before the enlissment date on the descriptive roll and 5.4% came ayear or more
ealier. Indl, 13.6% had an earlier date of enlistments, but very short intervas can be attributed to
dight variants in recording the same date or as the result of men who served previoudy for three
months under Lincoln’s origind call of April 15, 1861 for 75,00 men. New Y ork provided 13,906

men inthisingance. The longer intervas may be attributed to those enlisting in asampled company
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after serving two years under the second call of 1861 in other company or regiment. New Y ork
provided the only troops (30,950) enlisting for two years under this call (Phisterer 1907 ,3-4).
Whatever the reason for the discrepancy between the enlistment date recorded on the descriptive
roll and the enlistment dates appearing on other records, the former must be correct from a
demographic pergpective. The soldier isnot at risk to die before joining one of the companies that
were sampled at the beginning of the project. However, for 2.7% of the cases missing information
on the date of enlisgsment in the descriptive roll an enlissment date from other records was taken as
the date of entry into observation.

Some ambiguity exists with respect to the date the soldier was last under observation
during the war. On the assumption that the date of desth was an important and definitive event,
and given that there are not variant records of this date, it was accepted as correct. Of those who
died of disease before 1866, 6.9% had some other occurrence in their lives recorded as taking
place after they had died. For 3.5% of these deaths this unnatura event occurred more than three
months after they had died. Since the timing of this post-mortem event was found by computing
the maximum date among al of the many events recorded by date in the data—discharge, military
court action, release from hospita, etc.—the procedure is sendgitive to errors in the origina records
or in the data entry.

If no death during the war era was recorded, the men were regarded as being under
continuous observation in the firgt period until the date of the latest event recorded unless there was
adefinitive break of more than 0.25 years between a seeming date of departure and a subsequent
date of re-entry. The working assumption here was that a soldier was redly under continuous

observation until proven otherwise, a conjecture that by expanding the period at risk tendsto
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minimize the measured mortdity rate. For example, someone who deserted but later returned was
treated as never having left. It would be possible to make better judgments, on a case by case
basis, as to whether someone was redlly under observation at every point. Using assumptions that
maximized the gpparent length of the first period that the solider was under continuous scrutiny, the
god was to minimize the complexity of the data set.. Only if there was agap of more than 0.25
years between a date of discharge and a date of re-enligment was the first period terminated by
the discharge date. In this paper, the rdatively few second and ever fewer subsequent observation
spdls that began with re-enlisgments were excluded from the analyss.

Limiting this study to one state, even one aslarge as New Y ork, sharply reduces the
number of eventsto be analyzed. To maximize that number, 619 desths from dl specified non
combat causes areincluded. While death from disease was not rare by the standards of
nineteenth- century civilian experience, only 8.3% of sampled soldiers died from these causes.
Almogt haf of the deaths were due to two causes. diarrhea (27.5%) and typhoid (22.3%). Other
relatively numerous killers were fevers of various types (6.8%), dysentery (4.5%), tuberculosis
(3.7%), pneumonia (3.2%), scurvy (2.6%), and starvation (2.6%). A handful of deaths probably
Incident to wounds (gangrene, erysipdas, and possibly some of the unspecified diseases) are

included.

SEASONING AND THE EFFECT OF DURATION OF SERVICE
Seasoning—the elevation of disease and death from disease that occurred as a
conseguence of movement—is a pervasive phenomenon in the literature of historical demography.

Whether moving to citiesin the early modern era, to the Chesgpeske region from Britain in the
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seventeenth century, or into the Union Army from rurd Ohio, arrivas did poorly during their initid
exposure to the new disease environment. As Table 4 demondrates for enlisted infantry menin
units organized in New Y ork state, death from disease declined with the length of time served. The
overall death rate from disease was 46.0 per 1,000 man-years. Inthefirst year of observation the
rate was 55.6 compared to 41.8 for the second year. For those under observation longer than two
years, the rate was 34.8 per 1,000 from that duration until the time of exit.

Aswas the case for Ohio troops (Lee 1997 ,42), the chances of death peaked well into
thefirat year of service. In New Y ork, the degth rate for the first sx months was lower (45.2 per
1,000 man-years) than in the second sx months (69.2). The risk of death from disease continued
to decrease after the first year of service. Possbly due to the smal sample of degthsin later six-
month intervass, the decrease was not monotonic. Lee aso found a second pesk toward the end
of the second year of sarvice in hisanalysis of Ohio troops.

The seasoning effect is intertwined with the destination of service. If most of the servicein
aregion were concentrated into the first ssgment of a company’stour of duty, then the apparent
effect of serving in that region would be exaggerated. Table 5 divides the sample into the first and
al other subsequent geographic locations of service. The results concur with the finding in the
regimenta-level data (Table 3) that service in the Louisana and Gulf Region was most hazardous
to life. However, these data, tabulated throughout by the region of first service, suggest thet the
goparent higher mortality in Louisana and the Gulf is devated because of the high rate of New
Y ork men sent there a the beginning of their timein thearmy. Puzzlingly, initid servicein the

Carolinas was not less deadly than soldiering € sewhere in the South.
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Many factors significantly relate to the incidence of disease death of New Y ork enlisted
infantry men. For each of these variables, the third column of Table 6 reports the index per 1,000
men of dying from disease while they werein the Union Army. (The percentage of men in each
category appears in the second column.). Overdll, 8.36% of those who enlisted died from disease
while they werein the army.

Three variables—year of enligment, term of service, and birth cohort—should be regarded
ascontrols. These indicators have statistical but not substantive relevance. Thefirst two affect the
proportion ever dying of disease by dtering the potentia period at risk. It isnot surprising, for
example, that only 2.3% enliging in 1865 died of disease whilein the army. Age, of course, bears
a subgtantive relationship to the risk of desth, but this reaionship is so well known that it lacks
much interest. That only the oldest age group—those born before 1830—had a higher fraction die
of disease may be attributed mostly to the fact that men born before 1830 were much older than
the birth cohort of the 1830s. They were 38.6 years old at the time of enlistment compared to
26.6 for those born in the 1830s and 19.8 for those born in 1840 or after. Depending on location
or datus, infantrymen differed in average age. For example, natives were three years younger than
the foreign born, those enlisting in New Y ork City were 1.1 years older and farmers were 1.3
years younger than the overdl average. Such differencesin age-didribution potentially can obscure
or digtort the relationships that are of more genuine interpretive interest. Hence age needsto be
included as a separate variadble in the andysis.

Three of the indicators reflect different wartime circumstances. Not surprisngly, ever being
aprisoner of war of the Confederates was particularly deadly. No less than one-third of captured

New York infantrymen died of disease. In addition, first serving beyond the Atlantic coast—either
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in the Western Thestre or in the Louisana- Gulf of Mexico region—elevated the disease death
index.

Of particular interest are those attributes characterizing the soldiers at or before the time of
enlisment in one of the sample companies. Those who had not previoudy served in the army
(8.6%), farmers (12.0%), the native-born (10.3%)™, those who enlisted in upstate New Y ork
outside of the areas of New Y ork City and the Erie Canal (10.8%), and those who were of over
69 inches in height (10.4%) were notably more likely to die from disease in the army.

Additionaly, men who enlisted in counties that had alower rate of medica regections for
sarvice of recruits and subgtitutes in the last two years of the war (r=-0.07), that were less urban in
1845 (r=-.07), and that had lower crude death ratesin 1855 (r=-.08) were also modestly, but
datidicdly-ggnificantly, more likely to die from disease in the Union Army. Aswas shown by Lee
(1997 2000), seemingly hedthier men from gpparently hedthier environments were particularly like
to succumb to disease during the war. Both the categorica and interva-leve variables mentioned
above have a plausble theoretical relationship to the extent of prior exposure to disease.

To ded with theinfluence of arange of interrelated variables requires, of course, a
multivariate goproach. Exhibiting ardatively smple gpproach to complexity, Table 6 useslogistic
regression anayss to estimate the odds of death from disease over the entire period the soldier
was in observation (Column 4).* Not unexpectedly, the statistical Significance of many of the

background variables disappears in this assessment, including height and dl of the three covariates

19 Based on what turned out not to be an insightful historian’s judgment that the foreign-born in the mid-
nineteenth century were a heterogeneous group both in terms of socioecnomic status and geographic location
(especially the urban Irish and the rural Germans), effects for separate foreign nationalities were analyzed.
"Again, thisindex differs from atrue cohort death probability since it does not account for varying lengths of
time that the soldier wasin the army before exiting via death from combat, desertion, discharge, etc.
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characterizing the county of enlissment as well asthe variable detailing the geographic region of
enlisgment within the sate. Everything consdered, farmers were more likely, and those bornin
Canada and Germany among the foreign-born were lesslikely to die from disease. Interpretation
should follow the Seussan objection to identifying specific importance of any variable with “how
many *** (“garsupon thars’). Theleve of datistical sgnificance depends on how the variable
was measured and categorized and the number of other similar indicators indluded in the andlysis ™
Recdl that Table 1 suggested that a continuous relationship existed between the size of atown and
the crude degth rate. The county of enlisment is, of course, larger than the town of enlissment.
Further, soldiers tended to enlist in central places—towns towns and cities that were larger than the
place where they actudly lived. Given the rates of geographic mobility in nineteenth century
America, the town of residence could often differ from the place he spent his childhood and youth.
A safe conclusion isthat prior exposure to disease did, dl ese consdered, did increase the risk of
death from disease while serving in the Union Army rather then it was farm background that really
meattered..

To isolate the impact of seasoning, separate logigtic regression anayses were undertaken of
disease mortdity during the firgt year (Column 5 of Table 6) and the interva following the
concluson of theinitid year of service (Column 6). Thelogic hereisthat factors that affect
seasoning should be much stronger in the firgt year than theresfter. Certain background factors that
may be interpreted as having to do the prior exposure to disease, e.g. farm occupation, wanein

magnitude after the first year. The results, however, are not entirely clear. Some of absence of

2 Astold by Dr. Seuss (Geisel 1961, 3-4), the Plain Belly Sneeches had “ none upon upon thars.”
“But, because they had stars, all the Star-Belly Sneetches
Would brag, We're the best kind of Sneetch on the beaches.”.
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clarity is due to the shrinkage of the sample. In thefirst year, some 302 disease deaths occurred to
an origind 6,786 enlisgsments. After thefirst year, there were only 265 degaths caused by disease
among the 3,887 soldiers who were dill in the army at the beginning of the second year of service.
Thus, some of the odds ratios diverge after the first year, even though they are lesslikdly to passa
test of gatistica sgnificance. In thisregard, the possbly higher mortdity of enlisteesin New Y ork
and the counties contiguous to New Y ork is suggestive when compared to the opposite

rel ationship extant when no other variables are considered. Two of the factors related to wartime
experience—being a prisoner of war, and the region of first service—increase in importance after
thefirg year.

Even after taking into account both background and wartime factors, an indicator that
relaes to sharing of more particular mortdity environments and/or the process of contagion aso
must be incorporated into the andysis.  Thisindicator--the fraction of men who died from disease
in asampled regiment, other than the individuad soldier—represents an attempt to operationdize the
clustering in mortality experience associated with soldiering together that cannot be attributed to the
broad geographic regions of service.™® (Other than reporting the bivariate correlation, this indicator
is omitted from the andysesin Table 6.)

Table 7 shows the impact of thisindicator of within-regiment clustering of mortdity. An
increment of 10 per 1,000 in the disease desth index of the other men in aregiment incressed the
degth index of the individua within aregiment by 4.08 per 1,000. Its effect on the other varigbles

shows up only in the attenuation of the impact of location of firs service. Both location and the

3 For example, consider aregiment with 100 infantry men that experienced eight deaths from disease. Inthis
case, the clustering index for a soldier who died of wartime disease was 7/99, and 8/99 for aman who did not.
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clustering of degth within regiments are indicators measured at the level of the regiment rather than
theindividud. Thisdugering of degth within regiments is an indegpendent dimenson of the
structuring of disease mortality. ™

This paper has demondtrated that a multiplicity of factors need to be considered to
understand variation in death from disease of soldiers from New Y ork during the Civil War.
Background factors such as occupation and type of residence, sensibly viewed as related to the
extent of prior exposure to disease, mattered. Once in the army, the risk of death varied
depending on how long the soldier had served and whether he had prior military service. The
background factors only mattered to any greet extent during the initid year of experiencein the
amy. Experience in the army aso helped to determine disease mortdity. |If the soldier found
himsdf in amore dangerous disease environment—aong the lower Missssppi or the Gulf of
Mexico, or, most drastically, in a prisoner-of-war camp—he was more likdly to die from disease.
Findly, the soldier shared mortdity risks with those men whom he wasin close contact with—the
other enlisted men in his company and regiment. With the troops but not intermingled with them
and the micro-organisms the embodied, officers were much less likely to succumb to disease.

Why did so many Union Army soldiers die of disease during the Civil War? Perhaps

because the sources of mortality were so diverse.

Without the addition of other variables, the ordinary |east squares estimate is that an increase of 10 per 1,000
in the death index of other men in aregiment would increase the individual index by 5.6 per 1,000.
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Table 1.—Township Population Size and Census Crude Death Rate, New Y ork 1845

Population Crude Number
of Death ---Town Population: -- of
Township Rate Total Percent Townships
Under 1000 11.4 60,792 2.3 %4
1000-1499 125 159,255 6.1 124
1500-1999 125 325,197 125 184
2000-2499 129 343,542 13.2 153
2500-4999 13.1 825,108 31.7 247
5000-7499 14.2 231,129 8.9 39
7500-19999 15.6 107,478 4.1 10
20000-60000 15.8 177,460 6.8 5
New York City 16.9 371,223 14.3 1
Tota 13.86 2,601,184  ----- 857

Source: Calculated from New Y ork. Secretary of State, 1846.



Table 2—Correlates of disease death indices for New Y ork Regiments.

Disease Number
Desath of
Classfication and Categories Index Regiments
Inferred crude degath rate in 1845 69.4 258
Under 11 per 1,000 94.8 7
12 per 1,000 82.3 52
13 per 1,000 80.9 86
14 per 1,000 55.1 69
15 per 1,000 and higher 51.6 64
Ete’ and F-vaue .023 1.50
Inferred crude degath rate in 1855 69.4 258
Under 11 per 1,000 105.1 72
12 per 1,000 65.3 43
13 per 1,000 60.2 53
14 per 1,000 46.9 37
15 per 1,000 and higher 49.0 53
Ete’ and F-vaue .058 3.90%*
Inferred share of population over 5,000 in 1845 69.4 258
Under 20% 98.8 48
20-30% 89.8 72
30-50% 50.3 64
50-70% 47.4 44
70% and higher 46.3 30
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Ete’ and F-vaue .056 3.74%*
Inferred share of population over 2,500 in 1845 69.4 258
Under 60% 105.8 73
60-70% 60.1 74
70-80% 535 54
80% and higher 50.1 57
Ete’ and F-veue .058 5.19%*
Table 2.--continued.
Disease Number
Death of
Classfication and Categories Index Regiments
Inferred recruit medica rejection rate, 1863-65 69.4 258
Under 215 per 1,000 examined 106.2 61
215-300 per 1,000 67.9 97
300-350 per 1,000 45.6 35
350 and above per 1,000 49.9 65
Ete’ and F-vdue .054 4.81**
Actud region of organizetion of regiment 69.5 257
New Y ork County 47.8 81
County contiguous to New Y ork County 53.9 30
County on Erie Cand 717 60
Elsawherein gate 93.8 86
Ete’ and F-vaue .039 3.59*

Notes. *Signficant at .05; ** Significant at 0.01.



Table 3.-- Disease Death Indices for New Y ork Regiments and Other Units by Rank, Cause
and Didtinctive Region of Service, for Prisoners and NonPrisoners.

-Disease Desth Indices-

Region of Service of Per 1,000 Per 1,000  ----- Number of-----
Regiment or Other Unit ManYears Men Men Units
Totadsfor Region of Service 24.7 64.0 303,662 249
Only in Eastern Thesgtre 22.1 54.0 204,239 164

----- Only in New York 5.0 13.0 925 2
Ever in Louisanaor Gulf Region 41.8 110.5 30,229 28
Ever in the Carolinas 24.2 71.3 48,924 38
Ever in Western Thestre 27.0 77.4 20,270 19
----With Sherman to the Sea 32.7 90.7 13,220 12
----Not with Sherman 16.2 52.3 7,050 7
By Military Rank 63.2 317,340 264
--Enlisted Men 65.4 288,719 264
--Officers 23.0 15,713 264

After Being Wounded 123.2 55,442 267
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--Enlisted Men 122.2 52,245 267

--Officers 136.1 3,197 267
Prisoners of War (Disease) 153.0 31,066 267
---Enlisted Men 156.6 30,112 267
---Officers 39.8 954 267
Prisoners of War (Wounds and Other) 32.3 31,066 267

---Enliged Men 32.7 954 267
---Officers 199 30,112 267

Notes: The denominator of the index based on men-years is the “number of men in organization among whom losses occurred”
multiplied by the difference between date the regiment or other unit was mustered in and the date it was mustered out. Idealy,
the denominator should be the average number of men in the unit over the duration of its service.

Source: Phisterer (1907), vol. |, pp. 80-91; 288-303.

Table 4—Desgth Rates by Duration of Exposure, New Y ork Union Army Enlisted Men

Death Number Mar+ Sarting
Rate per of Years Cohort
Period of Exposure 1,000 Deaths a Risk Sze
Enlistment until exit 46.0 613 13,325 7,548
Enlisment to end 1< year 55.6 330 5,928 7,548
Start year 2 to end year 2 41.8 147 3,514 4,338
Start year 3 until exit 34.8 136 3,883 2,721
First 6 months 452 151 3,343
Second 6 months 69.2 179 2,585
Third 6 months 47.7 94 1,968

Fourth 6 months 34.2 53 1,545
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Fifth 6 months 50.3 62 1,232
After 2.5 yearsto exit 27.9 74 2,652 2,283
Table 5—Desath Rates by Geographic Location of Service
Death Number Mar+
Region of Rate per of Years
Service 1,000 Deaths a Risk
Firs Service Region Totd 50.0 458 9,152
Eastern Thestre 49.8 365 7,325
Louisana& Gulf 71.2 61 856
Carolinas 26.6 24 903
Western Thestre 1194 8 67
For Second Geographic Region of Service
First Service Region Totd 36.8 154 4,186
Eastern Thestre 32.2 95 2,947
Louisana& Gulf 43.6 21 481
Carolinas 45.2 28 620
Western Thestre 71.9 10 139



For Both First and Second Geographic Regions

Firgt Service Region Tota

Eastern Thesatre
Louisana & Gulf
Cadlinas
Western Theatre

45.9

44.8
65.9
34.1
87.4

612

460
82
52
18

13,338

10,272
1,337
1,523

206
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Table 6—Logigic Regresson of Longitudina Disease Mortdity Index by Timing of Degth.

) @ G @ ©) (6)
Bivariae Degthin Death After
Reaults Entire Sample First Year Firg Year
Variables and Categories Pct. Index OddsRatio OddsRatio  OddsRatio
Height**** Group (n.s) Group(ns) Group (n.s)
Under 65 Inches 163 71 102 0.97 1.08
65-66 Inches 276 66 0.76* 0.69* 0.86
67-68 Inches 287 83 Rd. Ref. Ref.
69 Inches or Tdler 274 104 105 101 1.13
Inferred Previous Enligment**
(Before Date in Destriptive Roll) Group** Group* Group (n.s)
No discrepancy 876 85 Rd. Ref. Ref.
Gap under 1 Year 83 9% 101 1.09 0.93
Gap greeter than 1 Year 41 25 0.26*** 0.31** 0.12*
Region of County of Enlistment**** Group (n.s)  Group(n.s) Group (n.s)



New Y ork County
Contiguous to New Y ork
On Erie Cand 20.0
Elsawherein State

Occupationa Group****
Professonads & Proprietors
Undassfied & Missng
Farmers
Workers

Country of Birth****
USA
Canada
England
Irdland

Germany
Other Foreign Country

Y ear of Enlisment****
1861
1862
1863
1864
1865

26.5
13.7
85
39.8

7.9
3.6
31.2
57.3

53.5
7.0
4.4

194

10.7
5.0

100.0
26.4
32.5
9.7
20.6
10.8

60
57
0.95
108

50
65
120
70

103
61
71
66
48
59

83.6
83
107
99
72
23

1.05
0.97

0.77
Ref.

Group*
0.80
0.95
1.37**
Ref.

Group*
Ref.
0.60*
0.85
0.76
0.57**
0.64

Group*
0.99
1.08
Ref.
1.04
0.41**

0.49
0.51

1.19
Ref.

Group*
0.54
0.73
1.39*
Ref.

Group (n.s.)
Ref.

0.68

0.82

0.65*

0.65

0.58

Group* ***
0.51**
0.64

Ref.

1.36

0.61

2.24
2.03

Ref.

Group (n.s.)
112
1.20
1.16
Ref.

Group (n.s.)
Ref.
0.55
0.94
0.84
0.60
0.71

Group (n.s.)
1.48
161
Ref.
0.75
0.04

Table 6.—Longitudina Disease Mortdity Index by Timing of Death (continued).

1) @ & @ ®) (6)
Bivariate Degthin Desth After
Reaults Entire Sample First Year First Year
Variables and Categories Pct. Index OddsRatio OddsRatio  OddsRatio
Birth Cohort**** Group****  Group****  Group****
Before 1830 20.6 124  1.97**** 1.80*** 2.41%***
1830-1839 353 71 096 0.88 111
1840 and After 41 75 Rd. Ref. Ref.
Location of 1st Distant Servicein Field**** Group** Group (n.s)  Group**
Eastern Thestre 780 80 R Ref. Ref.
Louisanaor Gulf 89 133 1.72*** 1.24 2.01***
Cardlines 111 61 110 0.51* 1.50
Western Thegtre 20 133 150 1.23 0.97
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Ever a Prisoner of War**** Group****  Group*** Group****
Yes 30 332 6.33*** 2.55%** 8.72x***
No 970 76 Rd. Ref. Ref.

Length of Term*** Group (n.s)  Group(n.s)  Group (n.s)
Under 3 Years 145 54 079 0.89 0.30
3Yearsor More 85.8 89 Rd. Ref. Ref.

Interval-level Covariates (Bivariate Pearson Correlations)®

Medica Reections -.Q72%** -.088* ** -.014 (n.s)
Urbanization 1845 -.071x** -.061*** -.032 (n.s)
CDR 1855 -.083*** -.085* ** -.031*
Regimental dustering® 1210*** .088*** 072%**
Intercept and standard error -1.90 (.38)**** -2.09(.49)**** -2.66(.58)* ***
Initid -2 Log Likelihood 3900.0 2469.9 1934.8
Improvement with Modd 3009.7**** 170.3**** 165.8****

*Sig. at .05 **Sig. at .0L; ***Sig. at .00L; ****Sig. at .0001

4Definitions of Interval-level covariates. In the logistic regressions, none of the fist three below
were ggnificant:

Medical Regections of Recruits, 1863-65

Pct over 5,000 in 1845 in County of Enlisment

Crude Deeth Rate 1855 in County of Enlisment

®Proportion Dying of Disease of Othersin the Regiment (not entered into the regression)

Table 7—Logistic Regresson of Longitudina Disease Mortdity Index
with Regimenta Clugtering.

Unadjused  With Clugter Variable

Entire Sample Entire Sample
Variables and Categories Odds Ratio Odds Ratio
Year of Enligment Group* Group*
1861 0.99 1.04
1862 1.08 1.01
1863 Ref. Ref.
1864 1.04 1.10

1865 0.41** 0.47*
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Ever a Prisoner of War Group**** Group****

Yes 6.33**** 5.70% ***

No Ref. Ref.
Length of Term Group (n.s) Group (n.s)

Under 3 Years 0.79 0.89

3 Yearsor More Ref. Ref.

Birth Cohort Group**** Group****
Before 1830 1.97**** 1.908%***
1830-1839 0.96 0.75
1840 and After Ref. Ref.

Heght Group (n.s.) Group (n.s.)
Under 65 Inches 1.02 1.02
65-66 Inches 0.76* 0.76*
67-68 Inches Ref. Ref.

69 Inches or Taler 1.05 1.04

Location of 1t Digtant Service Group** Group*

Eastern Thestre Ref. Ref.
Louisanaor Gulf 1.72%** 1.44*
Carolinas 1.10 113
Western Thestre 1.50 0.74

Occupationa Group Group* Group*
Professonas & Proprietors 0.80 0.79
Undassfied & Missng 0.95 0.95
Farmers 1.37** 1.35**
Workers Ref. Ref.

Table 7—Disease Mortality Degth (continued).

Unadjusted Cluger Vaiddle
Entire Sample Entire Sample

Variables and Categories Odds Ratio Odds Ratio

Country of Birth Group* Group*
USA Ref. Ref.
Canada 0.60* 0.60



England 0.85 0.87

Irland 0.76 0.75
Germany 0.57** 0.62*
Other Foreign Country 0.64 0.68

Inferred Previous Enlissment

(Before Date in Descriptive Roll) Group** Group**
No discrepancy Ref. Ref.
Gap under 1 Year 101 0.96
Gap greater than 1 Year 0.26*** 0.27***

Region of County of Enligment Group (n.s) Group (n.s.)
New Y ork County 1.05 113
Contiguous to New Y ork 0.97 0.93
On Erie Cand 0.95 0.94
Elsawhere in State Ref. Ref.

Other Covariates

Disease Death Rate of Othersin Regiment 1.408** **

Medicd Reections of Recruits, 1863-65  0.9978 (n.s) 0.9965 (n.s.)
Pct over 5,000in 1845 inEnlig. County ~ 1.0009 (n.s.) 0.9998 (n.s))
Crude Death Rate 1855 in Enligt. County  0.9530 (n.s.) 0.9674 (n.s)

Intercept and standard error -1.90 (.38)**** -2.36 (.40)****
Initid -2 Log Likelihood 3900.0 3900.0
Improvement with Mode 309.7**** 330.9%***

*Sig. at .05 **Sig. at .0L; ***Sig. at .00L; ****Sig. at .0001



