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ABSTRACT

Under the urging of late nineteenth-century humanitarian reformers, U.S. policy toward American
Indians shifted from removal and relocation efforts to state-sponsored attempts to "civilize" Indians
through allotment of tribal lands, citizenship, and forced education. There is little consensus, however,
whether and to what extent federal assimilation efforts played a role in the stabilization and recovery
of the American Indian population in the twentieth century. In this paper, we rely on a new IPUMS
sample of the 1900 census of American Indians and census-based estimation methods to investigate
the impact of federal assimilation policies on childhood mortality. We use children ever born and children
surviving data included in the censuses to estimate childhood mortality and [responses to] several
questions unique to the Indian enumeration [including tribal affiliation, degree of "white blood", type
of dwelling, ability to speak English, and whether a citizen by allotment] to construct multivariate
models of child mortality. The results suggest that mortality among American Indians in the late nineteenth
century was very high - approximately 62% [standardize as % or percent throughout] higher than that
for the white population. The impact of assimilation policies was mixed. Increased ability to speak
English was associated with lower child mortality, while allotment of land in severalty was associated
with higher mortality. The combined effect was a very modest four percent [as above] decline in mortality.
As of 1900, the government campaign to assimilate Indians had yet to result in a significant decline
in Indian mortality while incurring substantial economic and cultural costs.
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1Other nineteenth-century U.S. populations deemed “vulnerable” and deserving special attention from the
federal government included widows and orphans of Civil War soldiers (Skocpol 1995) and recently freed slaves
(Cimbala and Miller 1999). 

The American Indian population was one of the first subpopulations of the United States

recognized by the federal government as vulnerable and in need of state protection.
1
 From a pre-

contact population variously estimated at between one and ten million, the American Indian

population in the coterminous United States declined to approximately 600,000 in 1800—when

estimates become more reliable—and continued its rapid decline in the nineteenth century,

reaching a nadir of 237, 000 in the decade 1890-1900 before recovering in the twentieth century

(Thornton 1987, p. 32). Resisting the widespread belief that American Indians were doomed to

extinction, nineteenth-century humanitarian reformers successfully pressed the government to

take an active role in assisting the population. Reformers believed that severing tribal bonds and

promoting the private ownership of land would give Indians an incentive to work and, ultimately,

save the population from continued decline. Under their urging, federal policy shifted from

military subjugation, land cession, and removal efforts to policies promoting acculturation and

assimilation. The apogee of assimilationist policies was reached in the late nineteenth century,

when Congress passed legislation that allotted reservation land in severalty to individual Indians,

promoted Indian citizenship in the United States, and enrolled Indian children in boarding and

reservation day schools, where they were taught English and vocational skills (Dippie 1982;

Hoxie 1984; Prucha 1976; 1979). 

Despite what might have been good intentions on the part of reformers, the campaign to

assimilate Indians resulted in substantial economic and cultural costs for American Indians.

Between1887, when the government passed the sweeping General Allotment Act (or Dawes Act)

and 1934, when the Indian Reorganization Act (or Wheeler-Howard Act) ended allotment, the



amount of land owned by American Indians declined by 62 percent. According to historian Janet

McDonnell, two-thirds of American Indians in 1934 remained “either landless or did not own

enough land to make a subsistence living” (McDonnell 1991, p. 121). Allotment also failed in its

goal of converting substantial numbers of Indians into self-supporting farmers or ranchers

(Prucha 1985, p. 48). The reformers could point to some signs of “success,” however. Between

1887 and 1920, the percentage of Indians wearing “citizen’s clothing” increased from 24 to 59

and the percentage speaking English increased from 10 to almost 40 (U.S. Interior Department

1887; 1920). In addition, the percentage of Indians “Taxed” (i.e., recognized as citizens of the

United States and thus liable to taxation) increased from 23.7 in 1890 to 72.9 in 1910 (U.S.

Bureau of the Census 1915, p. 284). 

Although several historians have examined the impact of removal policies on the Indian

population (e.g., Thornton 1984; Campbell 1989), remarkably few researchers have studied the

impact of late-nineteenth century assimilationist policies. When the Wheeler-Howard Act ended

allotment, John Collier, Commissioner of Indian Affairs in the Roosevelt Administration, argued

that in addition to being the cause of Indian spiritual and material decline, allotment was

responsible for an Indian death rate twice that of the white population (Dippie 1982, p. 308).

Collier’s inference that mortality differentials between the Indian and white population resulted

from allotment, however, ignored the multiple environmental, economic and social factors

affecting mortality and long-standing race differentials in mortality. In his population history of

American Indians, American Indian Holocaust and Survival, Russell Thornton notes that

allotment produced a “further deterioration of American Indian economies, societies, and

cultures,” but he does not otherwise connect the policy with Indian demographic change (1987, p.

102). More recently, Nancy Shoemaker’s study of twentieth-century population recovery among



the Cherokee, Yakima, Seneca, Red Lake Objibway, and Navajo suggests that reasons for

population stabilization and recovery varied by tribe, with no discernable relationship between

allotment, education, and demography. The Cherokee and Yakima Nations, both in the process of

being allotted in the late nineteenth century, exhibited dramatically different demographic

patterns, while the Red Lake Objibway, the Seneca Nation, and the Navajo Reservation were

never allotted. Likewise, the Cherokee and Seneca had the highest percentage of students

enrolled in school and the highest percentage of individuals with the ability to speak English, but

had dramatically different fertility levels (Shoemaker 1999, p. 59-62). Shoemaker’s sample,

however, in addition to being limited to five tribes, was not large enough to analyze the impact of

allotment, education, and English-speaking ability at the individual-level. Thus, the effect [or

‘role … may have played’] assimilationist policies may have had on Indian population

stabilization and recovery remains an open and intriguing question. 

This paper examines the impact of federal policy on America Indian mortality with a new

source: a 1-in-5 public use microdata sample of the 1900 census of American Indians. The

sample, part of the Integrated Public Use Microdata Series (IPUMS), was created at the

Minnesota Population Center and publicly released in June 2005 (Ruggles et al. 2004). The

census included several questions useful in analyzing the impact of federal assimilationist policy

on the population, including each individual’s degree of “white blood,” tribal affiliation, whether

he or she spoke English, lived in a movable or fixed dwelling, was a citizen by allotment, and

lived in a polygamous marriage. In addition, the census included questions common to the

enumeration of the non-Indian population, including occupation, literacy, marital status, children

ever born, and children surviving, which allow detailed description and analysis of mortality and

fertility. Although these data were collected by the Census Bureau, they were never analyzed or



published. Thus, the public use sample of the 1900 census of American Indians represents an

important new source for the study of American Indian demography at the population nadir. 

BACKGROUND 

Pre-contact estimates of the American Indian population—constructed by applying

depopulation ratios to the population nadir figure, extrapolating the nineteenth-century rate of

decline to 1492, or estimating the region’s carrying capacity—are at best rough guesses. Over the

course of the twentieth century, researchers have estimated the Indian population of the

coterminous United States as low as 720,000 (Kroeber 1939) and as high (for all of North

America) as 18 million (Dobyns 1983). Most estimates fall in the range of 2-7 million, implying

a population loss between 1492 and 1900 in excess of 85%. The American Indian population

stabilized in the late nineteenth century, experienced modest growth in the early twentieth

century, and very rapid growth in the last few decades. Much of the recent growth, however,

stems from changes in self-identification in the census. A large proportion of those identifying

themselves as “Native Americans” are not enrolled in American Indian tribes (Thornton 1997). 

As Thornton notes in his population history, all reasons for American Indian population

decline stem in part from European contact and colonization, including introduced disease,

warfare and genocide, geographical removal and relocation, and destruction of ways of life

(Thornton 1987, p. 43-4). Most scholars agree that diseases introduced from the Eastern

Hemisphere, including smallpox, measles, and influenza, were the overwhelming cause of

population decline (Cook 1998). The relationship between epidemic disease and American

Indian population decline is relatively well documented in the nineteenth century. Qualitative

evidence points to at least 27 epidemics among American Indians, including 13 epidemics of

smallpox (two of which were major pandemics), 5 epidemics of measles, and two epidemics of



influenza (Dobyns 1983). Smallpox was especially destructive. The 1801-02 pandemic all but

destroyed the Omaha, the Ponca, the Oto, and the Iowa, and killed a large percentage of the

Arikara, the Gros Ventre, the Mandan, the Crow and the Sioux. The 1836-40 smallpox pandemic

may have been the most severe episode of disease experienced by North American Indians,

killing 10,000 American Indians on the upper Missouri in a few weeks, including virtually all the

Mandans, and one-half of the Arikara, the Minnetaree, and the Assininboin (Thornton 1987, pp.

91-92, 94-95). 

Warfare and genocide were much less important reasons for population loss, although

wars had a large impact on some tribes. With some notable exceptions, such as the Creek (1813-

14) and Seminole Wars (1835-42), most nineteenth-century Indian wars were fought west of the

Mississippi. The Cherokee, who formally sided with the Confederacy in the American Civil War

(1861-65) but contributed soldiers to both sides, may have lost as much as one-third of their

population during the war. The Plains Indians and the United States were engaged in nearly 50

years of constant warfare, culminating in the military subjugation of the Sioux and Cheyenne late

in the century and the massacre of several hundred Indians at Wounded Knee Creek, South

Dakota in 1890. Removal and relocation policies, especially after Congress passed the Indian

Removal Act in 1830, also led to the deaths of thousands of American Indians. The removal and

relocation of the “Five Civilized Tribes” of the American Southeast—the Cherokee, Chickasaw,

Seminole, Creek, and Choctaw—are perhaps the best known, but most tribes in North America

experienced removal and relocation at some point in their history. Justified as the only means to

protect Indians from encroaching whites (while securing valuable land for white settlement),

removal often resulted in substantial population loss. Thornton estimates that the Choctaws lost

15 percent of their population during removal, the Creeks and Seminoles lost about 50 percent of



their populations as a combined result of war and removal, and the Cherokee—along the

infamous “Trail of Tears”—lost an estimated 4,000 out of 16,000 individuals in their relocation

to Indian Territory in the late 1830s. When indirect losses are included, Thornton estimates that

the Cherokee suffered a net loss of 10,000 individuals (Thornton 1984; 1987). 

Finally, changes in ways of life contributed to Indian population decline. Loss of wild

game, relocation, and confinement on reservations resulted in abrupt changes in traditional

means of subsistence, leading to poverty, malnourishment, and greater susceptibility to disease.

The near total destruction of the nation’s buffalo in the late nineteenth century resulted in

widespread starvation of many Plains Indians. Over the course of the nineteenth century, the

number of buffalo declined from approximately 40 million to less than one thousand (Walker

1983, p. 1255). 

Federal policy, while intermittently focused on the military subjugation of various tribes,

the cession of tribal lands for acquisition by non-Indian settlers, and the removal of Indians to

areas in the west outside the path of the expanding non-Indian population, shifted in a more

humanitarian direction as the Indian population declined. The devastation inflicted by smallpox

in the 1801-02 pandemic prompted Thomas Jefferson to have a delegation of Indians visiting

Washington, D.C. vaccinated. Congress first allocated funds for vaccination and health care in

1832. Despite some resistance on the part of Indians and a lack of interest on the part of many

Indian officials, smallpox vaccination was extensive enough in the late nineteenth century to

reduce the severity of epidemics (Thornton 1987, p. 100-01, 172). The rise of intemperance and

venereal diseases among Indians in the mid nineteenth century convinced the government to

expand its efforts at Indian health care beyond combating epidemic disease (Massing 1994).

Funds for Indian health care, however, were extremely limited until 1955, when the government



transferred responsibility for Indian health care from the Bureau of Indian Affairs to the

Department of Health, Education, and Welfare (Thornton 1987, p. 237). 

In 1865, a joint special committee of Congress was called to investigate Indian

depopulation. Its report, while placing most of the blame for Indian depopulation on the

expanding non-Indian population, concluded that the Indian population must be “civilized” or

ultimately disappear (Thornton 1987, p. 133). Although the report’s recommendations for

expanded inspections were largely ineffective, historian Francis Prucha argues that the

committee’s report marked “a beginning of a new approach to Indian affairs emphasizing peace

and justice, that was strikingly in contrast with the demands of some military men for the rapid

subjugation of the tribes and military control of the reservations” (1976, pp. 15-16). The two

decades following the Civil War witnessed an upsurge in humanitarian concern for American

Indians. Reformers, many of whom were Protestant Christians, believed that “civilization was

impossible without the incentive to work that came only with the ownership of a piece of

property” (Prucha 1975, p. 228). Doing so required severing tribal bonds and eliminating the

communal ownership of land. Thanks in part to their urging, the great majority of treaties enacted

after mid century included clauses allotting land in severalty to individual Indians. Despite mixed

results, reformers were unsatisfied with this piecemeal approach and pressed for a general act. 

Congress responded in 1887, when it passed the General Allotment Act (commonly

known as the Dawes Act after its sponsor, Massachusetts Senator Henry L. Dawes). The Dawes

Act authorized the President to allot 160 acres of collectively-owned tribal land to each family

head, 80 acres to each single person over 18 years of age, and 40 acres to each single person less

than 18 years of age. To protect Indians during the period in which they were learning to be self-

supporting, the government was to hold title to the allotment in trust for 25 years, after which



ownership of the land would be transferred to the individual or his or her heir in the form of a fee

patent. Indians accepting an allotment were made citizens of the United States. A second

provision of the Dawes Act was to make “surplus” land available for non-Indian purchasers.

Shortly after the Dawes Act was passed, it was amended to allow Indians to lease their land to

non-Indians. The 25-year trust period was effectively ended with the Burke Act of 1906, which

allowed Indians judged “competent and capable of managing his or her affairs” to sell their land

(Hoxie 1984, p. 165). 

According to Leonard A. Carlson, reformers “hoped the Dawes Act would accomplish at

least six specific things: break up the tribe as a social unit, encourage individual initiative, further

the progress of Indian farmers, reduce the cost of Indian administration, secure at least part of the

reservation as Indian land, and open unused lands to white settlers” (1981, p. 79). Or, more

succinctly, in the words of the Commissioner of Indian Affairs, the act was intended to turn “the

American Indian” into “the Indian American” (quoted in Washburn 1975, p. 242). By some

measures, in 1900 allotment was a moderate success. Between 1890 and 1900 the total number

of allotments increased from 15,166 (5,554 families) to 58,594 (10,835 families) and the total

number of acres cultivated by Indians increased from 288,613 to 343,351. The increase in

acreage cultivated was not commiserate with the increase in the number of allotments, however,

and was down from the 369,974 acreages cultivated in 1895 despite an additional 19,000

allotments made in the period 1895-1900 (Otis [1934] 1973, p. 139). 

Eventually, allotment was recognized as failing to obtain most of its objectives. Many

Indians sold or leased their land and never turned to farming or ranching. In his study of the

impact of the Dawes Act on Indian farming, Leonard Carlson bluntly observes that “allotment as

a means of promoting self-sufficient farming among Indians was a failure” (1981, p. 159).



Explanations for its failure are varied, but include the unsuitability of much allotment land for

farming or ranching; the lack of capital assistance given to Indians to support the purchase of

farm machinery and needed irrigation projects; ineptitude, corruption, and mismanagement by

the Bureau of Indian Affairs; and cultural resistance of many Indian men to farming. In its goal of

opening unused land to white settlement and use, however, the Dawes Act was a success. In the

ten allotted states, Indian land in trust declined from 82 million acres in 1881 to 16.8 million

acres in 1933. In Oklahoma during the same period, land in trust fell from 41 million to 2.9

million acres. Most of this land passed out altogether of Indian ownership (Carlson 1981, p. 170). 

DATA 

We rely on the public use microdata sample of the 1900 U.S. Census of American Indians

(Ruggles et al. 2004) to estimate American Indian childhood mortality in the late nineteenth

century and to assess the impact of federal assimilationist policies on mortality. Because the U.S.

Constitution mandated that only “Taxed” Indians (i.e., Indians severing tribal relations and living

among the general population) counted toward congressional representation, censuses prior to

1890 had excluded the vast majority of “Non-Tax” Indians. Growing interest in management of

the American Indian population, however, resulted in Congress approving resources to

enumerate all Indians on special forms in the 1890, 1900, and 1910 censuses. 

Although the Census Office published basic population data collected in the 1890

enumeration—along with ethnographic studies of various Indian Nations—the original census

manuscript records of the 1890 census were destroyed by fire. Interestingly, although the 1900

census of Indian inhabitants was collected, the data were never analyzed or published. The 1900



2A sample of the 1910 Census of American Indians is currently under construction at the Minnesota
Population Center. 

census is the first surviving census to enumerate all American Indians (Jobe, 2004).2

Nancy Shoemaker has noted that the enumeration of American Indians in 1890, 1900, and

1910 created special challenges and potential methodological problems related to two causes:

cultural differences and misunderstandings between enumerators and Indians, and the politics

and bureaucracy of colonization (1992). In addition to potential language difficulties, one likely

area of misunderstanding was household structure. Shoemaker notes that in many Indian

societies, a child’s “father” was what Euro Americans would call an uncle, his or her

“mothers”—of which there could be many—what Euro Americans would call aunts, and many of

his or her various other kin relations would be recognized by Euro Americans as unrelated or

“fictive kin.” Although it may have been the case that Indians and well-trained enumerators

recognized these cultural differences and accounted for them on the census forms, we cannot be

entirely sure. Moreover, census instructions to follow the traditional Euro American patriarchal

family structure by entering the household head first and wife second was at odds with the

matrilocal structure of many tribes. Other potential problems arose from the politics and

bureaucracy of colonization. Shoemaker judges the census question on polygamy as useless, for

example, because Indians knew that the Bureau of Indian Affairs (BIA) took a dim view of the

practice, sometimes punishing offenders and making them give up all but one of their wives.

Indian parents might also fear losing their children to government-run boarding schools—giving

them a potential incentive to hide children—while those eligible for allotment might have

counted deceased children and pregnancies in the hope of acquiring additional acreage. Finally, if

an enumerator happened to be an employee of the BIA, he or she may have relied on the agency’s



population listings to help conduct the census. These relied on a more restricted definition of

family. 

Despite these problems, we have no other source on the American Indian population

comparable in coverage and scope to the 1900 and 1910 censuses. For the most part, enumerators

were chosen for their familiarity with particular tribes and appear to have been diligent in their

efforts. Johansson and Preston, for example, noted that of the seven enumerators hired to count

the Apache and Navajo, four were teachers at local Indian schools. They concluded that

“enumerators were a reasonably accomplished and mature group of men and women whose

occupations gave them some familiarity with the Indians they were interviewing” (1978, p. 7, 6).

In her study of the Cherokee, Yakima, Seneca, Apache, and Red Lake Objibway in 1900,

Shoemaker noted that enumerators were usually mixed-blood Indians, white men married to

Indian women, or BIA employees who were familiar with the language and the culture of the

groups they enumerated, thus minimizing the potential for misunderstandings and error (1999, p.

108). She also noted that although there is evidence that some enumerators tried to fit Indians

into Euro American family patterns, the census still managed to capture distinctive residence

patterns for cultural groups. Shoemaker concluded that the “census is a reliable source so long as

users are aware of potential biases” (1992, p. 11). 

The 1900 Indian IPUMS sample is a 1-in-5 sample of all households in the Indian

Census. All individuals living in sampled household—whether Indian or non-Indian—are

included and data maintained on an individual level. Altogether the sample includes 45,651

individuals identified as members of 226 unique tribal groups. Some of the groups are quite

small and are represented by a small number of individuals in the sample (e.g., the number of

Indians identified as members of the Clatsop tribe in the sample include just 2 men and 3



women). To work with these data, we followed the general classification scheme used by the

IPUMS project and the number of cases to reclassify tribal affiliation into 21 general tribal

groups and one group for all other tribes. For example, we considered individuals identified as

“Apache,” “Jicarilla Apache,” “Lipan Apache,” “Mescalero Apache,” “Payson Apache,” and

“White Mountain Apache” as members of the general group “Apache.” Table 1 tabulates the

sample by general tribal affiliation and sex. The Cherokee and Sioux Nations had the most

members, each representing about 11 percent of sampled population. 

MORTALITY ESTIMATES 

The United States Census of 1900 asked questions on the number of live births that an

ever-married woman had in her life (i.e. parity or children ever born) and also a question on how

many of those children were still living (i.e. children surviving). In addition to the standard

questions on sex, age at last birthday, and marital status, the census also asked about the number

of years in the current marriage (i.e. duration of marriage). Unfortunately, it did not ask about the

number of times married.  This information can be used to make indirect estimates of childhood

mortality (United Nations, 1983, ch. 3). A study of mortality in the United States in 1900

employed these methods and the original public use sample of the manuscripts of the 1900

census (of approximately 100,000 individuals) as the source of data (Preston and Haines, 1991). 

The indirect estimates make use of the proportion dead among women of different age or

marriage duration categories. These are transformed into a standard life table parameter, q(x),

which is the proportion of children dying before reaching age “x”. The methods use model life

tables as the standard. In this case, Coale and Demeny (1966) Model West level 13 was used as

the standard. It has an expectation of life at birth of 48.5 years for both sexes combined. There

are three approaches: one uses women by age group (the “age model”), one uses women by



marriage duration group (the “duration model”), and one uses the age distribution of surviving

own children (the “surviving children method”). 

The results from these methods applied to the original 1900 public use sample and to the

new American Indian sample are given in Table 2. The table gives the relevant q(x) value for

each age and marriage duration category, the number of children ever born used to make the

estimate, the relevant date in the past to which the estimate applies, and the expectation of life at

birth (e(0)) indicated by that level of child mortality in the West Model life table system. The

West Model was chosen because it fit the American experience in 1900 very well (Preston and

Haines, 1991, ch. 2). For the surviving children method, there is only one life table that fits the

data, so the q(x) values and the e(0) for that life table are given. The surviving children estimates

are only given for the total, white and black populations because, unfortunately, the estimating

procedure would not converge on a solution in the computer program designed for this for the

American Indian population. The cause is likely age misstatement among children. The use of the

duration model presented some serious problems for the American Indian population (and for the

black population as well). The use of marriage duration as a proxy for the exposure to risk of

childbearing assumes, first, that marriage is the appropriate situation in which almost all

childbearing occurs and, second, that remarriage is not common. The first assumption is

reasonable for the United States in 1900 [<I don’t know what (relative) proportions of children

were labeled as illegitimate.  Even if slight, one presumes that in the sample illegitimate children

were not accounted for where the mother did not subsequently marry, but presumably they were

when she did?  Given that bastard children always demonstrate higher mortality levels, this may

have affected the data even though illegitimacy was not factored in.]  but the second assumption

creates problems when there is no question on the number of times married. In particular, when



mortality is high, there is a good deal of widowhood and potential remarriage of widows. Thus

older women who have had more children and a longer period of exposure to risk of child death

would be included in the shorter marriage durations. This problem was noticeable in the

American Indian population for adult women. A partial solution for the problem in the duration

model was to select women who were younger than age 35 at the estimated time of marriage (age

minus duration of current marriage), which is why estimates of the longer marriage durations are

not included in Table 2. 

It is probably best to focus on the value of q(5), the probability of dying before reaching

age 5, since that appears to be the most stable. This estimate applies on average to about 1893 or

1894. This implies an expectation of life at birth for the American Indian population overall of

39-41 years, whereas it implies an e(0) 50-51 years for the white population and of about 42

years for the black population. Thus the American Indian population was at a very serious

mortality disadvantage to the majority white population and even a slight disadvantage to the

black population. 

In the age model, there is some evidence for all groups that the mortality level was higher

for dates further back in the 19th century, at least beyond the estimate for q(3). This is consistent

with a situation of improving mortality over the last two decades prior to the census. This was

true for the American Indian population as well. Overall, however, the mortality situation for the

American Indian population was serious with about 30% of Indian children dying before

reaching age 5 (in contrast to about 17% for the white population) and with an implied

expectation of life at birth approximately 10 years shorter than that for the white population. 

Mortality Estimates by Group 



In order to simplify the presentation of the mortality estimates by group, a mortality index

has been created (Preston and Haines, 1991, pp. 88-90; Haines and Preston, 1997). Another

reason is to create a variable suitable for multivariate analysis at a micro level. To achieve this,

an index was created that combines the childhood mortality experience of women of marriage

durations 0-24 years. It consists of the ratio of actual to expected child deaths and can be

calculated either for individuals or for groups of women. Actual child deaths are available

directly from the census. Expected child deaths are calculated by multiplying the children ever

born of each woman or group of women by the expected proportion dead for the duration group

of the woman or group of women (that is, marital durations 0-4, 5-9, 10-14, 15-19, and 20-24).

The expected proportion dead is calculated from a standard model life table, in this case Coale

and Demeny (1966) West Model level 13, which has an expectation of life at birth of 48.5 years

for both sexes combined. The procedure involves taking the appropriate q(a) for each duration

group (q(2) for women married 0-4 years, q(3) for durations 5-9 years, q(5) for durations 10-14

years, q(10) for durations 15-19 years, and q(15) for durations 20-24 years) and converting it to

an expected proportion dead by rearranging the equations which are used to estimate q(a)'s from

actual proportions dead and average numbers of children ever born. The procedure allows for

differences in the pace of fertility among the women (United Nations, 1983, p. 82). The details of

the creation of the mortality index may be found in Haines and Preston (1997). West Model

mortality is an appropriate standard for the whole American population since American data

were used in the construction of the original model and since West Model replicates the

experience of the 1900-02 Death Registration Area quite closely (Coale and Demeny, 1966, p.

14; Preston and Haines, 1991, ch.2). 



The index has the advantage of summarizing into one number the child mortality

experience of a whole group of women of varying ages, marital durations, and parities. It has

been investigated elsewhere and found to be robust and econometrically well-behaved when used

as a dependent variable in a regression model (Trussell and Preston 1982). It is not sensitive to a

situation in which fertility has been declining in the recent past, and it is readily interpretable. A

value of unity means that the woman (or group of women) was experiencing child mortality at

about the national average, while values above or below unity mean that the woman (or a group

of women) was experiencing child mortality worse than or better than the national average,

respectively. The disadvantage is that, if mortality was declining in the past, the index will give a

weighted average of the past mortality regimes, with the weights depending on the marital

duration composition of the group in question. Since groups may not be homogeneous with

respect to marital duration composition, this can lead to some bias. Overall, however, the index

seems robust. Further, any mortality parameter desired can be obtained by multiplying the index

by q(5) in the standard table and then finding the appropriate table in the West Model life table

system. 

Table 3 gives the dimensions of race, rural-urban residence, census region, literacy of

husband and wife, English language ability of husband and wife, occupation of husband (using

the 1950 basic occupational stratification scheme), woman’s labor force status, husband’s

unemployment during the previous year, home and farm ownership, and (for the American Indian

Population) tribal group and citizenship status. As was seen in the previous table, the mortality

index shows that the American Indian population had childhood mortality substantially higher

than either the black of the white populations in 1900, although it was approximately equal to

that of the Hispanic population in 1910. Although the American Indian population was



overwhelmingly rural in 1900 (98.2% rural in the sample), this did not seem to operate to

advantage. For the overall American population, rural mortality was about 18% lower than urban

mortality; it was actually higher for the American Indian population (although the sample of

American Indian urban dwellers was very small). Although there were regional variations, only

the South Atlantic region exhibited any particular advantage. Mortality was basically high

throughout the nation, regardless of region. Within the American Indian population, both literacy

and English language ability of either the husband or wife did convey some advantage, as was

true of the American population in general. Despite the fact that the American Indian population

was almost entirely rural and predominantly agricultural (as indicated by the occupation of the

husband), no particular advantage was attached to being a farmer (“Agricultural (excluding

laborers)”), in contrast to the population in general. In this respect, American Indians were

similar to the black population in 1900 (Preston and Haines, 1991, Table 3.7). The experience of

the husband with unemployment at some time in the twelve months prior to the census also

seemed to have little relation to the child mortality of the American Indians, unlike the

experience of the overall population. Another difference is that the fact that a woman in the labor

force was an advantage among American Indians while it was a decided disadvantage to child

survival among the mothers in the population in general. Ownership of a home or farm also

conveyed little edge in terms in terms of child survival to American Indian mothers, while it did

for the majority population. The American Indian population was almost all native born (98.8%),

and little can be inferred from nativity. Among the white population, the native born had a child

mortality advantage of about 23% over the foreign-born population. Finally, known citizenship

by allotment of either the husband or wife was associated with higher childhood mortality,

although status as a “taxed” Indian did not appear to be associated with higher or lower mortality. 



3Shelia Johannson and Samuel Preston (1978) suggests that a deep cultural reluctance to
speak of the dead may have biased Navajo’s response to the children ever born and children
surviving questions. See also Clyde Kluckhohn, who cites a “peculiarly morbid Navajo fear of
the dead” (1944, p. 242) and Gary Witherspoon, who contends that while the Navajo did not fear
the experience of death, contact with the dead was to be avoided “in order to prevent unnatural
illness and premature death” (1983, p. 571). The Kiowa results are derived from a small
sample—32 mothers of 107 children—and appear unrealistic.

The final panel of Table 3 presents the tribal groups of the women used to estimate

childhood mortality. It is evident that there were substantial differences in the sample sizes from

different groups, with the Sioux, Pueblo, Navaho, Cherokee, Chippewa, and Choctaw being more

substantially represented. There seemed to be advantages to the Cherokee and the Chickasaw,

who had been longer settled in the Indian Territory (later part of the state of Oklahoma) and a

real disadvantage to the Sioux, more recently placed on reservations. The very low index values

for the Navaho and Kiowa appear unrealistic and may be due to data problems.3 Overall, the

heterogeneity of experience among the tribal groups is intriguing and merits much further study. 

Multivariate Analysis 

Group differences in child mortality noted above, of course, may reflect other factors.

American Indians who spoke English, for example, may have had higher socioeconomic status

than Indians with no ability to speak English. Lower mortality among the English-speaking

group, therefore, may simply reflect socioeconomic status and be otherwise unrelated to language

ability. On the other hand, the ability to speak English may have facilitated and be associated

with a greater willingness to accept non-Indian medical care and medicine, public health

measures, and changing standards of personal hygiene. To distinguish the relative importance of

social, economic, and residential factors on Indian mortality we employ a multivariate analysis

with the mortality index described above as the dependent variable. Following Preston and

Haines (1991), we weight the regression by children ever born. Inclusion of variables unique to



the Indian Census in the multivariate model also allows us to evaluate the impact of federal

assimilationist policies on child mortality. Dummy variables for general tribal group allows us to

control for potential unobserved covariates of child mortality unique to tribal affiliation, such as

each group’s economy, interaction with non-Indian peoples, particular process of allotment, and

history of removal and relocation. 

Table 4 shows the means of variables used in the analysis—weighted by children ever

born—by general tribal affiliation. The mortality index ranges from 0.52 for the Navajo (an

unrealistically low value, implying half the childhood mortality of the non-Indian population) to

2.23 for the Sioux and 2.38 for the Blackfoot. Values for the independent variables vary widely

among tribes. Mother’s literacy ranged from an average of 0 to 71 percent, ability to speak

English from 0 to 84 percent, “full-blooded” Indians from 40 to 100 percent, and polygamous

unions from 0 to 13 percent. Citizenship by allotment in the sample ranged from a low of 0%

among the Apache, Blackfoot, Cherokee, Iroquois, Kiowa, Navajo, Osage, Pima, Pottawatomie,

and Seminole to a high of 43% for the Chippewa (Objibwe) and 52% for the Pottawatomie.

Overall, 16% of households contained a mother or spouse who was a citizen by allotment in

1900. Because of the potential of remarriage to bias construction of the mortality index, we

include mother’s age as a control variable in the model. 

All else being equal, we would expect that mother’s literacy and the ability to speak

English would confer advantages in child survival, while urban residence, participation in the

paid labor force, and spouse’s unemployment would increase child mortality. Plains Indians

suffering from recent wars, confinement on reservations, and the near total destruction of the

buffalo are expected to have higher child mortality (see e.g., Jones 2004). In contrast, tribes with

either little contact with non-Indian populations or long-settled on reservations such as the



Navajo, Cherokee, and Chickasaw are expected to have lower mortality. Given the large

differentials in child mortality between the white and Indian populations observed earlier and the

suspected differences in socioeconomic conditions between full-blood and mixed-blood Indians,

mothers with higher percentages of “white blood” and mothers married to white and mixed-

blood men are expected to have lower child mortality than the reference groups of full-blood

mothers and full-blood spouses. 

Despite the rhetoric of nineteenth-century humanitarian reformers, we have no

expectations for the impact of allotment on child survival. Ordinarily, ownership of land would

confer an advantage in child survival. In addition, there is evidence that some tribes, such as the

Comanche, tended to disperse from traditional bands after being allotted, potentially decreasing

the risk of contracting infectious diseases (Kavanagh, 1989). On the other hand, dispersion of the

population may have disrupted traditional social support networks, potential resulting in poorer

childcare and reduced capacity to manage economic stress. It is important also to emphasize that

allotment was not a uniform process. The selection of allotments among the Crow and Cheyenne

suggests that preservation of kin connections was an important goal (Hoxie 1997; Moore 1987).

Among the Osage, full-blooded Indians tended to select allotments clustered near traditional

Osage villages with little farming potential, while mixed-blood Indians selected allotments based

on soil fertility and crop potential (Vehik, 1989). At White Earth Reservation in Minnesota, the

allotment process was characterized by massive land fraud and limited choice of allotments by

the Anishinaabeg, resulting in dispossession and poverty (Meyer 1991). Widespread evidence of

allotment’s ultimate failure to convert a substantial number of Indians to farming and ranching

suggests that allotment for most American Indians was associated with economic hardship, and

thus higher child mortality. Interestingly, frontier farming also was associated with higher child



mortality for the white population, perhaps reflecting limited food supplies and the hardships of

clearing new land and constructing new homes (Steckel 1988). 

Results of the multivariate analysis are shown in Table 5. Model 1 includes all Indian

women reporting one or more children ever born, married less than 25 years, with a spouse

present in the household. Because of probable data quality problems with the Navajo and Kiowa

enumerations, Model 2 excludes women from those tribes. The results indicate that some of our

expectations were met while others were not. Mother’s literacy, labor force participation, and

urban residence proved to be unrelated to child mortality. As expected, however, the ability of

mothers to speak English was associated with lower child mortality. The most significant factor

appears to have been mother’s and husband’s percentage of white blood. Indian mothers with

50% or more white blood were associated with a .326 lower child mortality index and spouses

with 50% or more white blood were associated with a .333 lower index. In contrast to the non-

Indian population, there appears to be no penalty associated with spouse’s unemployment. 

All else being equal, children of Sioux mothers suffered higher levels of mortality than

the control group of children of Cherokee mothers. The Blackfoot and Seminole also experienced

significantly higher child mortality than the Cherokee, while the Kiowa, Navajo, Paiute, and

Pima experienced lower child mortality. While it is likely that the Navajo enjoyed relatively low

mortality, the results are so extreme as to suggest a probable quality problem with the data. As

noted above, Johansson and Preston contend that Navajos may have underreported infant deaths

for cultural reasons (1978). The results for the Kiowa—which are based on the reported number

of children ever born and children surviving by just 32 Kiowa women—also appear unrealistic. If

these data are unreliable, it is possible that the inclusion of Navajos and Kiowas in the model

biases the overall results. Model 2 in Table 5, however, which excludes the Navajo and Kiowa



populations, returns similar coefficients for each parameter. Finally, the model suggests that

Indian households receiving allotments experienced significantly higher child mortality. Children

of parents receiving an allotment suffered over 20% than other children, all else being equal

Thus, in addition to having a significant economic and cultural cost, allotment had a significant

demographic cost as well. 

Unfortunately, the results in Table 5 are biased to some extent by a lag between the

measurement of the dependent and independent variables. Although child mortality occurs in

years preceding the 1900 census—centered in Model 1 in 1889—most of the independent

variables are measured only at the time of the census (the exception is the allotment variable,

which provides the year citizenship was awarded). Although some of the variables in the model

are time invariant (e.g., tribal group, percentage of white blood), others may have changed (e.g.,

labor force participation, literacy). Model 3 attempts to reduce this probable bias by restricting

the universe to women with marital durations of less than 15 years. Mortality is therefore

estimated to center around a reference year of 1894.2, approximately six preceding the census.

Although based on a much smaller number of cases, the results of Model 3 are similar to Model

2. 

So what was the net impact of assimilation and federal assimilationist policies on

American Indian mortality? Perhaps the most intuitive way to evaluate their impact is to use the

model to predict the result of a 45.6 percent increase in the number of Indian mothers able to

speak English (the mean value for mothers in the model) and a 14.8 percent increase in the

number of Indians receiving citizenship by allotment. Combined, the results (using Model 1 in

Table 5) suggest a very modest 0.06 decrease in the child mortality index, equivalent to a decline

in mortality of approximately 4 percent. We therefore conclude that as of 1900, the government



campaign to assimilate Indians had not resulted in a significant decline in Indian mortality.  

Assimilation policies, however, continued for another 33 years. Though unlikely, it is possible

that results from the 1910 Indian IPUMS sample—due for public release in late 2005—will

suggest that assimilation policies were more beneficial in the period after 1900. 

In addition to the ability to speak English and the achievement of citizen by allotment, the

increasing rate of Indian intermarriage with the white and black populations can be seen as an

indirect result of assimilation. As shown in Table 5 above, children of Indians that intermarried

with whites enjoyed significantly lower mortality. Unions between full-blood Indians and mixed-

blood Indians or whites also produced more children (U.S. Census Bureau 1915). Since

encouraging intermarriage was not a goal of federal policy, we have not considered its impact. A

more generous definition of what constitutes the results of assimilation policy would suggest a

more substantial, though still modest, 13 percent reduction in mortality.
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Table 1. Number of American Indians in 1900 Indian IPUMS sample, by sex and general
tribal group
 
General Tribal                      Number of Number of   Both      Percentage
Group                               Males     Females     Sexes     of Total

Apache                                   600       667     1,267         3%
Blackfoot                                173       198       371         1%
Cherokee                               2,316     2,497     4,813        11%
Cheyenne                                 312       392       704         2%
Chickasaw                                359       390       749         2%
Chippewa (Ojibwa)                      1,682     1,589     3,271         7%
Choctaw                                1,119     1,149     2,268         5%
Creek                                    601       652     1,253         3%
Iroquois                                 816       754     1,570         3%
Kiowa                                    111       111       222         0%
Navajo                                 1,280     1,186     2,466         5%
Osage                                    153       172       325         1%
Paiute                                   502       502     1,004         2%
Pima                                     420       399       819         2%
Potawatomie                              142       115       257         1%
Pueblo                                 1,352     1,207     2,559         6%
Seminole                                 163       155       318         1%
Shoshone                                 416       351       767         2%
Sioux                                  2,461     2,607     5,068        11%
Tohono O'Odham                           354       347       701         2%
Puget Sound Salish                       216       210       426         1%
All others                             7,735     6,718    14,453        32%
Total, all tribes                     23,283    22,368    45,651       100%
 
Source: Public Use Sample of 1900 Census of American Indians (Ruggles et al. 2004).



TABLE 2. Estimates of Child Mortality in the Late Nineteenth-Century United States by Race Using the Age, Marriage
Duration, and Surviving Children Estimation Methods

                                                                 AGE GROUPS
AGE MODEL                            15-19     20-24     25-29     30-34     35-39     40-44     45-49
q(i)                                  q(1)      q(2)      q(3)      q(5)     q(10)     q(15)     q(20)
 
Total                                0.15332   0.17664   0.16438   0.17736   0.20662   0.21983   0.26076
White                                0.16168   0.15176   0.15109   0.16705   0.19512   0.20920   0.24755
Black                                0.13090   0.26216   0.21502   0.25164   0.27776   0.29367   0.34327
American Indian                      0.07770   0.20713   0.26780   0.30932   0.36201   0.38869   0.41898
N
Total                                    382     3,378     6,886     9,123    11,212    10,861     9,760
White                                    288     2,620     5,740     7,995     9,681     9,534     8,421
Black                                     93       732     1,079     1,099     1,488     1,275     1,315
American Indian                          431     2,261     3,938     4,452     5,220     5,523     4,480
REFERENCE DATE
Total                                 1899.7    1898.5    1896.7    1894.6    1892.1    1889.4    1886.4
White                                 1899.7    1898.6    1896.9    1894.8    1892.5    1889.8    1886.8
Black                                 1899.9    1898.5    1896.2    1893.4    1890.4    1887.3    1884.3
American Indian                       1898.2    1896.5    1894.7    1893.0    1891.3    1889.3    1886.7
IMPLIED e(0)
Total                                   44.5      46.5      49.8      50.0      48.7      48.6      46.5
White                                   43.2      49.8      51.5      51.1      49.8      49.6      47.7
Black                                   48.2      36.4      43.8      42.2      41.7      41.7      39.3
American Indian                         62.6      45.2      40.7      39.1      36.8      36.2      35.8
 
 
 



TABLE 2 (cont.) Estimates of Child Mortality by Race
                                                       DURATION OF MARRIAGE
DURATION MODEL                        0-4       5-9      10-14     15-19     20-24     25-29     30-34
q(i)                                  q(2)      q(3)      q(5)     q(10)     q(15)     q(20)     q(25)
 
Total                                0.14722   0.15514   0.18234   0.19496   0.21885   0.25267   0.27768
White                                0.12926   0.13949   0.17267   0.19234   0.21101   0.24398   0.26915
Black                                0.28021   0.26441   0.25096   0.22168   0.27879   0.32477   0.35960
American Indian                      0.30060   0.26617   0.28591   0.30809   0.31930    ----     ----
N
Total                                  2,592     6,716     9,088     9,034     8,746     7,222     6,326
White                                  2,261     5,868     8,120     8,224     7,796     6,462     5,744
Black                                    322       811       916       791       924       733       564
American Indian                        2,093     3,360     3,072     1,430       311    ----     ----
REFERENCE DATE
Total                                 1899.3    1897.2    1894.8    1892.4    1889.6    1886.5    1883.5
White                                 1899.2    1897.1    1894.8    1892.4    1889.8    1886.6    1883.6
Black                                 1899.3    1897.4    1894.8    1891.8    1888.8    1885.8    1883.1
American Indian                       1899.0    1896.6    1894.2    1891.9    1889.0    ----     ----
IMPLIED e(0)
Total                                   50.4      50.9      49.5      49.4      48.7      47.2      47.1
White                                   52.9      53.0      50.5      50.1      49.4      48.0      47.8
Black                                   34.6      38.5      42.3      47.2      43.0      40.8      40.3
American Indian                         35.0      40.8      41.3      41.4      40.9    ----     ----
 
 
 



TABLE 2 (cont.) Estimates of Child Mortality by Race

SURVIVING CHILDREN METHOD
                  Implied
                  q(1)      q(2)      q(3)      q(5)     q(10)     q(15)     q(20)     q(25)      Level      e(0)
UNITED STATES

Women 14-34
Total           0.12025   0.14906   0.16183   0.17636   0.19218   0.20381   0.22040   0.24234     13.65      50.1
White           0.11076   0.13658   0.14802   0.16104   0.17561   0.18638   0.20187   0.22255     14.36      51.8
Black           0.17034   0.21380   0.23304   0.25496   0.27640   0.29209   0.31304   0.34026     10.32      41.8
American Indian   ----      ----      ----      ----      ----      ----      ----      ----      ----      ----

Women 14-24
Total           0.13255   0.16566   0.18033   0.19703   0.21441   0.22718   0.24482   0.26802     12.75      47.9
White           0.11775   0.14576   0.15818   0.17231   0.18780   0.19921   0.21551   0.23718     13.82      50.5
Black           0.18525   0.23237   0.25325   0.27701   0.29983   0.31647   0.33853   0.36706      9.44      39.7
American Indian   ----      ----      ----      ----      ----      ----      ----      ----      ----      ----

Women 25-34
Total           0.11806   0.14617   0.15863   0.17281   0.18834   0.19978   0.21611   0.23782     13.80      50.5
White           0.10970   0.13518   0.14647   0.15932   0.17375   0.18441   0.19978   0.22030     14.44      52.0
Black           0.16612   0.20851   0.22728   0.24866   0.26969   0.28509   0.30571   0.33253     10.57      42.5
American Indian   ----      ----      ----      ----      ----      ----      ----      ----      ----      ----
 
SOURCE: Indirect estimates based on the original public use micro sample of the 1900 U.S. Census of Population and are
from Preston and Haines (1991), chapter 2. The estimates for the American Indian population are based on the IPUMS
sample of the American Indian population from the 1900 U.S. Census of Population (Ruggles et al. 2004). Coale & Demeny
[1966] Model West is used in all cases. N is the number of children ever born used to estimate each group.
 
 
 



Table 3. Child Mortality by Race, Residence, Region, Literacy, Occupation of Husband,
Labor Force Status of Wife, Husband's Unemployment, Farm and Homeownership, and
Nativity, Currently Married Women, Married 0-24 Years, United States, 1900.(a)
 
                                     Mortality   Total   Children    q(5)    Standard
                                       Index     Women   Ever Born             Error
 
(I) TOTAL                               1.01    13,429    41,386     0.193     0.002

(II) RACE
(1) White                               0.94    11,952    35,993     0.180     0.002
(2) Black                               1.47     1,410     5,211     0.280     0.006
(3) Other                               1.77        67       182     0.338     0.035
(4) Hispanic(b)                         1.63     7,606    27,922     0.276     0.003
(5) American Indian                     1.67     4,969    19,612     0.320     0.003

(III) RESIDENCE
(1) Urban
(a) Total                               1.13     6,302    17,292     0.215     0.003
(b) American Indians                    1.47        33       119     0.281     0.041
(2) Rural
(a) Total                               0.92     7,023    23,742     0.176     0.002
(b) American Indians                    1.67     4,936    19,493     0.320     0.003

(IV) CENSUS DIVISIONS(c)
Total Population
(1) New England                         1.16       980     2,520     0.221     0.008
(2) Middle Atlantic                     1.07     2,813     7,946     0.204     0.005
(3) East North Central                  0.92     2,897     8,326     0.176     0.004
(4) West North Central                  0.82     1,859     5,916     0.156     0.005
(5) South Atlantic                      1.07     1,765     6,268     0.204     0.005
(6) East South Central                  1.05     1,301     4,475     0.200     0.006
(7) West South Central                  1.16     1,131     4,120     0.221     0.006
(8) Mountain                            1.11       277       777     0.213     0.015
(9) Pacific                             0.84       406     1,038     0.161     0.011

American Indian Population
(1) New England                         2.01        20        92     0.384     0.051
(2) Middle Atlantic                     1.84       109       516     0.352     0.021
(3) East North Central                  1.66       272     1,133     0.318     0.014
(4) West North Central                  1.99       983     4,366     0.380     0.007
(5) South Atlantic                      1.01       120       547     0.192     0.017
(6) East South Central                  1.22        48       201     0.234     0.030
(7) West South Central                  1.53     1,339     5,131     0.293     0.006
(8) Mountain                            1.59     1,507     5,360     0.305     0.006
(9) Pacific                             1.70       571     2,266     0.326     0.010
 
(V) LITERACY
Total Population
(1) Wife
(a) Literate                            0.94    11,598    33,995     0.179     0.002
(b) Illiterate                          1.35     1,571     6,683     0.257     0.005
(2) Husband
(a) Literate                            0.95    11,562    34,732     0.182     0.002
(b) Illiterate                          1.31     1,333     5,457     0.250     0.006

Table 3. Child Mortality (cont.)

American Indian Population
(1) Wife
(a) Literate                            1.43     1,535     5,639     0.273     0.006
(b) Illiterate                          1.77     3,352    13,639     0.339     0.004
(2) Husband
(a) Literate                            1.54     1,844     7,067     0.294     0.005
(b) Illiterate                          1.77     2,818    11,542     0.338     0.004

(VI) ABILITY TO SPEAK ENGLISH
Total Population
(1) Wife
(a) Speaks English                      0.99    12,652    38,586     0.190     0.002
(b) Does Not Speak English              1.27       530     2,124     0.242     0.009



(2) Husband
(a) Speaks English                      0.99    12,618    39,139     0.190     0.002
(b) Does Not Speak English              1.38       285     1,078     0.263     0.013

American Indian Population
(1) Wife
(a) Speaks English                      1.40     2,097     8,043     0.268     0.005
(b) Does Not Speak English              1.86     2,538    10,299     0.355     0.005
(2) Husband
(a) Speaks English                      1.48     2,564    10,191     0.283     0.004
(b) Does Not Speak English              1.91     1,955     7,901     0.364     0.005

(VII) OCCUPATION OF HUSBAND(d)
Total Population
(1) Professional & Technical            0.95       443       943     0.181     0.013
(2) Agricultural (excluding Laborer     0.86     4,296    15,762     0.165     0.003
(3) Agricultural Laborers               1.14       626     1,702     0.219     0.010
(4) Managers, Officials, Proprietor     0.93       899     2,341     0.179     0.008
(5) Clerical & Kindred Workers          0.91       366       712     0.174     0.014
(6) Sales Workers                       0.83       398       905     0.159     0.012
(7) Craftsmen, Foremen, etc.            1.12     1,877     5,676     0.214     0.005
(8) Operatives & Kindred Workers        1.05     1,301     3,916     0.200     0.006
(9) Service Workers                     1.00       344       868     0.191     0.013
(10) Laborers                           1.25     1,853     5,947     0.238     0.006
(11) Miscellaneous & Other              1.00       221       554     0.192     0.017
 
American Indian Population
(1) Professional & Technical            1.57        65       246     0.300     0.029
(2) Agricultural (excluding laborer     1.61     2,361    10,088     0.308     0.005
(3) Agricultural Laborers               1.60       449     1,447     0.305     0.012
(4) Managers, Officials, Proprietor     1.90        97       425     0.362     0.023
(5) Clerical & Kindred Workers          1.27        20        59     0.243     0.056
(6) Sales Workers                       0.66        19        57     0.126     0.044
(7) Craftsmen, Foremen, etc.            1.64        66       282     0.313     0.028
(8) Operatives & Kindred Workers        1.56       119       476     0.299     0.021
(9) Service Workers                     2.03        88       416     0.388     0.024
(10) Laborers                           1.59       603     2,244     0.303     0.010
(11) Miscellaneous & Other              1.89     1,082     3,872     0.362     0.008



Table 3. Child Mortality (cont.)

(VIII) WIFE'S LABOR FORCE STATUS
Total Population
(1) Working                             1.41       758     2,191     0.271     0.009
(2) Not Working/Not in Labor Force      0.99    12,671    39,195     0.189     0.002

American Indian Population
(1) Working                             1.20       753     1,900     0.230     0.010
(2) Not Working/Not in Labor Force      1.72     5,655    17,693     0.329     0.004

(IX) HUSBAND UNEMPLOYED DURING YEAR
Total Population
(1) Employed                            0.96     9,211    27,826     0.183     0.002
(2) Unemployed at Some Time During      1.21     1,989     6,558     0.231     0.005

American Indian Population
(1) Employed                            1.62     3,560    12,134     0.310     0.004
(2) Unemployed at Some Time During      1.60     1,798     4,319     0.305     0.007

(X) FARM & HOMEOWNERSHIP
Total Population
(1) Owns Farm                           0.80     2,785    10,472     0.153     0.004
(2) Rents Farms                         0.97     1,814     6,292     0.185     0.005
(3) Owns Home (Non-Farm)                1.02     2,519     7,838     0.195     0.004
(4) Rents Home (Non-Farm                1.16     5,821    15,602     0.221     0.003

American Indian Population
(1) Owns Farm                           1.63     3,214    10,769     0.311     0.004
(2) Rents Farms                         1.59       210       663     0.304     0.018
(3) Owns Home (Non-Farm)                1.76     2,610     7,133     0.337     0.006
(4) Rents Home (Non-Farm                1.54       384       958     0.294     0.015

(XI) NATIVITY OF WOMAN
Total White Population
(1) Native born                         0.87     9,344    26,466     0.166     0.002
(2) Foreign born                        1.13     2,584     9,444     0.216     0.004

American Indian Population
(1) Native born                         1.68     6,359    19,330     0.321     0.003
(2) Foreign born                        1.07        73        28     0.205     0.076

(XII) Citizenship Acquired by Allotment of Land
(1) Wife
No                                      1.77       243       744     0.339     0.017
Yes                                     1.85       730     2,244     0.353     0.010
Unknown                                 1.64     5,480    16,624     0.314     0.004
(2) Husband
No                                      1.68       282       971     0.320     0.015
Yes                                     1.96       855     2,939     0.376     0.009
Unknown                                 1.62     4,714    14,989     0.310     0.004

(XIII) Is this Indian Taxed?(e)
(1) Wife
No                                      1.70     3,052     9,180     0.324     0.005
Yes                                     1.73     1,022     3,174     0.331     0.008
Unknown                                 1.62     2,379     7,258     0.309     0.005
(2) Husband
No                                      1.76     3,256    10,365     0.336     0.005
Yes                                     1.70     1,336     4,539     0.325     0.007
Unknown                                 1.68     1,259     3,995     0.321     0.007

(XIV) TRIBAL GROUP
Apache                                  1.81       130       463     0.347     0.022
Blackfoot                               2.36        56       249     0.451     0.032
Cherokee                                1.27       496     1,983     0.243     0.010
Cheyenne                                1.70        85       283     0.325     0.028
Chickasaw                               1.30        72       305     0.248     0.025
Chippewa (Objibwa)                      1.43       353     1,426     0.274     0.012
Choctaw                                 1.64       246       942     0.314     0.015
Creek                                   1.65       132       460     0.315     0.022
Iroquois                                1.63       147       681     0.312     0.018



Kiowa                                   0.65        32       107     0.125     0.032
Navajo                                  0.53       304       963     0.102     0.010
Osage                                   1.82        35       114     0.347     0.045
Paiute                                  1.34       105       348     0.256     0.023
Pima                                    1.38        86       294     0.264     0.026
Potawatomie                             1.49        19        85     0.286     0.049
Pueblo                                  2.07       288     1,107     0.396     0.015
Seminole                                2.45        33       127     0.469     0.044
Shoshone                                1.69        90       317     0.324     0.026
Sioux                                   2.26       648     2,944     0.433     0.009
Tohono O'Odham                          1.88        92       339     0.360     0.026
Puget Sound Salish                      1.81        54       203     0.345     0.033
Other                                   1.74     1,259     5,064     0.332     0.007
 
NOTES: (a) The mortality index is the ratio of actual to expected deaths to women in
each group. For the calculation of expected child deaths, see text. q(5) is the
proportion of children dying before age 5 for each group. The values for q(5) are
derived by multiplying the mortality index by the q(5) value (.19119) for the
standard life table (Model West level 13.0 for both sexes combined). The standard
error assumes that the q(5) value is the outcome of a binomial process with variance
(p*q/n), where q is the q(5) value, p = (1-q), and n = the number of children ever
born.
(b) The estimate for the Hispanic population is from Gutmann et al. (20000), Table 2.
It is for 1910.  The present estimate was scaled back to the 1900 level of mortality,
i.e. West Model level 13 rather than West Model 13.5 which was used for the 1910
estimates.
(c) The census divisions were composed as follows: (1) New England: Maine, New
Hampshire, Vermont, Massachusetts, Connecticut, Rhode Island. (2) Middle Atlantic: New
York, New Jersey, Pennsylvania. (3) East North Central: Ohio, Michigan, Indiana,
Illinois, Wisconsin. (4) West North Central: Minnesota, North Dakota, South Dakota,
Iowa, Missouri, Nebraska, Kansas. (5) South Atlantic: Delaware, Maryland, District of
Columbia, Virginia, North Carolina, South Carolina, Georgia, Florida. (6) East South
Central: Kentucky, Tennessee, Alabama, Mississippi. (7) West South Central: Arkansas,
Louisiana, Texas, Oklahoma Territory. (8) Mountain: Montana, Idaho, Wyoming, Colorado,
Nevada, Utah, New Mexico Territory, Arizona Territory. (9) Pacific: Washington,
Oregon, California, Alaska Territory, Hawaii Territory.
(d) The occupation classification system is that used for the 1950 U.S. Census.
(e) "An Indian is considered 'taxed' if he or she is detached from his or her tribe
and living among white people as an individual, and as such subject to taxation,
whether he or she actually pays taxes or not; also if he or she is living with his or



Table 3. Child Mortality (cont.)

her but has received an allotment, and thereby has acquired citizenship; in either of
these two cases the answer to the inquiry is Yes." (From the instructions to the
enumerators).

Source: Public Use Sample of 1900 Census of American Indians (Ruggles et al. 2004).



Table 4. Weighted Means of Variables Used in Regression Model: American Indian Women in 1900(a)

                                 Apa.      Bla.      Chr.      Chy.      Chk.      Chp.      Cho.      Crk.
Mortality Index (dep. variable)  1.77      2.38      1.17      1.68      1.09      1.42      1.45      1.50
Mothers' Characteristics
Age                              33.9      32.7      33.2      35.5      32.4      34.3      33.6      32.5
Literate                         0.07      0.51      0.71      0.06      0.71      0.25      0.47      0.50
In Labor Force                   0.34      0.00      0.00      0.06      0.00      0.02      0.01      0.00
Speaks English                   0.01      0.21      0.84      0.04      0.83      0.39      0.68      0.61
No 'White Blood'                 1.00      0.84      0.40      0.97      0.57      0.61      0.67      0.68
1-49% White Blood                0.00      0.04      0.13      0.01      0.11      0.07      0.09      0.12
50% or More White Blood          0.00      0.12      0.47      0.03      0.33      0.31      0.24      0.21
Spouses' Characteristics
No White Blood                   0.99      0.89      0.59      0.97      0.62      0.56      0.71      0.75
1-49% White Blood                0.00      0.01      0.11      0.00      0.13      0.07      0.07      0.08
50% or More White Blood          0.01      0.10      0.30      0.03      0.25      0.37      0.22      0.17
Member of Different Tribe        0.01      0.21      0.13      0.07      0.25      0.07      0.09      0.08
Polygamist                       0.11      0.00      0.00      0.02      0.00      0.02      0.00      0.00
Agricultural Occupation          0.75      0.15      0.84      0.22      0.78      0.31      0.81      0.83
Other Occupation                 0.08      0.17      0.15      0.24      0.20      0.61      0.17      0.12
Non-occup. Response              0.17      0.68      0.01      0.54      0.02      0.07      0.03      0.05
Household Characteristics
Citizen by Allotment(b)          0.00      0.00      0.00      0.38      0.02      0.43      0.01      0.15
Movable Dwelling                 0.75      0.01      0.01      0.39      0.02      0.04      0.01      0.02
Urban Residence                  0.00      0.00      0.02      0.00      0.01      0.01      0.05      0.00
Mean Parity (children ever born) 3.55      4.48      3.99      3.41      4.14      4.08      3.73      3.58
Number of Children                447       242      2292       266       406      1351       996       501
Number of Mothers                 126        54       575        78        98       331       267       140
 
                                 Iro.      Kio.      Nav.      Osa.      Pai.      Pim.      Pot.      Pue.
Mortality Index (dep. variable)  1.62      0.65      0.52      1.48      1.16      1.36      1.38      1.97
Mothers' Characteristics
Age                              33.8      32.8      31.0      31.5      33.1      33.9      34.5      33.8
Literate                         0.43      0.03      0.00      0.59      0.02      0.08      0.60      0.04
In Labor Force                   0.22      0.00      0.69      0.04      0.27      0.14      0.07      0.06
Speaks English                   0.70      0.20      0.00      0.60      0.66      0.07      0.51      0.05
No 'White Blood'                 0.43      1.00      1.00      0.71      0.94      1.00      0.67      1.00
1-49% White Blood                0.26      0.00      0.00      0.07      0.01      0.00      0.10      0.00
50% or More White Blood          0.31      0.00      0.00      0.22      0.04      0.00      0.23      0.00

Table 4 (cont.)

                                 Iro.      Kio.      Nav.      Osa.      Pai.      Pim.      Pot.      Pue.
Spouses' Characteristics
No White Blood                   0.35      1.00      0.99      0.70      0.99      1.00      0.56      1.00
1-49% White Blood                0.35      0.00      0.00      0.07      0.01      0.00      0.19      0.00
50% or More White Blood          0.29      0.00      0.01      0.23      0.00      0.00      0.25      0.00
Member of Different Tribe        0.02      0.00      0.00      0.10      0.04      0.02      0.40      0.02
Polygamist                       0.08      0.00      0.13      0.03      0.04      0.00      0.00      0.00
Agricultural Occupation          0.71      0.77      0.75      0.68      0.49      0.88      0.52      0.84
Other Occupation                 0.28      0.06      0.12      0.07      0.39      0.11      0.36      0.04
Non-occup. Response              0.00      0.18      0.13      0.25      0.12      0.02      0.11      0.12



Household Characteristics
Citizen by Allotment(b)          0.11      0.00      0.00      0.00      0.06      0.00      0.52      0.01
Movable Dwelling                 0.00      0.14      0.51      0.12      0.64      0.00      0.15      0.04
Urban Residence                  0.01      0.00      0.00      0.00      0.02      0.00      0.00      0.00
Mean Parity (children ever born) 4.64      3.34      3.25      3.40      3.26      3.49      4.63      3.85
Number of Children                687       107       873       146       300       290        88      1021
Number of Mothers                 148        32       269        43        92        83        19       265
 
                                 Sem.      Sho.      Sio.      Toh.      Sali.     Oth.      Tot.
Mortality Index (dep. variable)  2.22      1.66      2.23      1.83      1.72      1.56      1.58
Mothers' Characteristics         
Age31.1      33.2      36.4      33.2      33.8      33.9      34.0
Literate                         0.24      0.06      0.26      0.04      0.19      0.30      0.32
In Labor Force                   0.00      0.10      0.01      0.05      0.01      0.07      0.08
Speaks English                   0.29      0.41      0.20      0.04      0.59      0.53      0.44
No 'White Blood'                 0.96      0.94      0.82      1.00      0.85      0.80      0.76
1-49% White Blood                0.04      0.01      0.03      0.00      0.00      0.06      0.06
50% or More White Blood          0.00      0.06      0.15      0.00      0.15      0.14      0.18
Spouses' Characteristics         
No White Blood0.99      0.96      0.83      1.00      0.88      0.76      0.77
1-49% White Blood                0.01      0.01      0.03      0.00      0.00      0.06      0.06
50% or More White Blood          0.00      0.03      0.14      0.00      0.12      0.18      0.17
Member of Different Tribe        0.20      0.11      0.05      0.02      0.06      0.11      0.08
Polygamist                       0.00      0.02      0.03      0.00      0.01      0.02      0.02
Agricultural Occupation          0.90      0.70      0.45      0.45      0.29      0.56      0.61
Other Occupation                 0.08      0.18      0.10      0.26      0.71      0.28      0.22
Non-occup. Response              0.02      0.12      0.45      0.29      0.00      0.16      0.17



Table 4 (cont.)

                                 Sem.      Sho.      Sio.      Toh.      Sali.     Oth.      Tot.
Household Characteristics        
Citizen by Allotment(b)0.00      0.16      0.20      0.17      0.25      0.27      0.16
Movable Dwelling                 0.00      0.33      0.01      0.27      0.13      0.14      0.12
Urban Residence                  0.00      0.00      0.00      0.02      0.03      0.01      0.01
Mean Parity (children ever born) 3.26      3.58      4.57      3.63      3.88      3.97      3.95
Number of Children                101       308      2899       323       194      5746     19584
Number of Mothers                                                   31        86       635        89        50      1449      4960
 

Notes: (a) All cases weighted by children ever born. Universe is American Indian Women, Spouse Present, With One or More Children
Ever Born, Duration of Current Marriage of 0 to 24 Years, and Calculated Age at Marrage (Duration of Marriage minus Age) of 10 to
34 Years.
(b) Household considered a citizen by allotment household if either the mother or spouse was recorded as a citizen by allotment.

Abbreviations: Apa (Apache), Bla. (Blackfoot), Chr. (Cherokee), Chy. (Cheyenne), Chk (Chickasaw), Chp (Chippewa/Objibwa), Cho.
(Choctaw), Crk. (Creek), Iro. (Iroquois), Kio. (Kiowa), Nav. (Navajo), Osa. (Osage), Pai. (Paiute), Pim. (Pima), Pot.
(Pottawatomie), Pue. (Pueblo), Sem. (Seminole), Sho. (Shoshone), Sio. (Sioux), Toh (Tohono O'Odham), Sal. (Puget Sound Salish).

Source: Public Use Sample of 1900 Census of American Indians (Ruggles et al. 2004).
 
 
 



Table 5. OLS Regression Model of Actual to Expected Child Mortality, American Indian Women with
Spouse Present, United States, 1900.

                                       Model 1(a)          Model 2(b)          Model 3(c)
                                       Coef. Sig.(d)       Coef. Sig.          Coef. Sig.
(Constant)                             1.444 ***           1.458 ***           1.086 ***
Mother's Characteristics
Age                                    0.009 **            0.008 **            0.026 ***
Literate                              -0.119              -0.121              -0.079
In Labor Force                        -0.049              -0.011               0.151
Speaks English                        -0.218 **           -0.223 ***          -0.217 **
0% "White Blood"                        ref.                ref.                ref.
1-49% white blood                     -0.099              -0.100               0.025
50%+  white blood                     -0.326 ***          -0.325 ***          -0.318 ***
Tribal Affiliation
Apache                                 0.089               0.118               0.062
Blackfoot                              0.830 ***           0.828 ***           0.523
Cherokee                                ref.                ref.                ref.
Cheyenne                              -0.119              -0.100
Chickasaw                             -0.141              -0.140              -0.015
Chippewa (Objibwa)                    -0.250              -0.240              -0.217
Choctaw                                0.150               0.149              -0.557
Creek                                  0.053               0.051               0.198
Iroquois                              -0.244              -0.249               0.187
Kiowa                                 -1.053 **                               -0.451
Navajo                                -1.166 ***
Osage                                  0.137               0.138               0.154
Paiute                                -0.414 *            -0.379              -0.232
Pima                                  -0.409 *            -0.420 *            -0.475
Pottawatomie                          -0.167              -0.154              -1.007
Pueblo                                 0.198               0.191               0.361
Seminole                               0.605 *             0.599 *             0.691 *
Shoshone                               0.009               0.025               0.100
Sioux                                  0.571 ***           0.573 ***           0.306
Tohono O'Odham                         0.035               0.048               0.141
Puget Sound Salish                     0.092               0.107              -0.948 *
All Others                             0.024               0.033              -0.115
Spouse's Characteristics
0% "White Blood"                        ref.                ref.                ref.
1-49% white blood                     -0.170              -0.171              -0.159
50%+  white blood                     -0.333 ***          -0.334 ***          -0.295 ***
Member of Different Tribe (intermar.) -0.216 **           -0.219 **           -0.086
Polygamist                            -0.092              -0.052               0.261
Agricultural Occupation                0.041               0.039              -0.127
Non-Agricultural Occupation            0.097               0.082              -0.034
No Occupation                           ref.                ref.                ref.
 
 
 



Table 5. O.L.S. Regression Model of Acutal to Expected Child Mortality (cont.)
 
                                      Model 1(a)          Model 2(b)          Model 3(c)
                                      Coef.  Sig.(d)      Coef.  Sig.         Coef.  Sig.
Household Characteristics
Mother or Spouse Citizen by Allotment  0.243 ***           0.242 ***           0.323 ***
New England                            0.510               0.498               0.822
Middle Atlantic                        0.725 **            0.715 **            1.032 **
East North Central                     0.291 *             0.291 *             0.555 **
West North Central                     0.026               0.017               0.285
South Atlantic                        -0.512 ***          -0.526 ***          -0.326
East South Central                    -0.446 *            -0.450 *            -0.229
West South Central                      ref.                ref.                ref.
Mountain                               0.030               0.028              -0.007
Pacific                                0.022               0.020               0.175
Movable dwelling                      -0.096              -0.166 *            -0.228 *
Urban Residence                       -0.088              -0.076              -0.109
 
N                                      4,960               4,659               3,121
R-Square                               0.126               0.106               0.086
 
Notes: (a) Model 1 Universe: Indian Women with a duration of current marriage less than 25 years.
(b) Model 2 Universe: Same as above but with Navajo and Kiowa women excluded.
(c) Model 3 Universe: Model 1 Universe: Indian Women with a duration of current marriage less
than 15 years. Navajo and Kiowa women excluded.
(d) *p<.05, **p<.01, ***p<.001

Source: Public Use Sample of 1900 Census of American Indians (Ruggles et al. 2004).




