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Abstract: The Great Migration of African Americans from the rural South to the urban North entailed a 
significant change in the health environment, particularly of infants, during a time when access to medical 
care and public health infrastructure became increasingly important. We create a new dataset that links 
individual infant death certificates to parental characteristics to assess the impact of parents' migration to 
Northern cities on infant mortality. The new dataset allows a number of key innovations. First, we 
construct infant mortality rates specific to migrants and also for a period (1915-1920) prior to the 
registration of births in many of the states. Second, the microdata allow us to control for the selection into 
migration and assess a number of potential mechanisms for the migrant health effect. Conditional on 
parents' pre-migration observable characteristics and county-of-origin fixed effects, we find that black 
infants were more likely to die in the North relative to their southern-born counterparts. We do not find 
any evidence of migrant selection. Given that infant health has a long-lasting impact on adult outcomes, 
the results shed light on whether and how the Great Migration contributed to African Americans’ secular 
gains in health and income during the 20th century. 
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I.  Introduction 

 Between 1910 and 1970, roughly 6 million African Americans left the South in a mass exodus 

dubbed the "Great Migration," dramatically altering the geographic distribution of the black population. 

In 1900, 90 percent of blacks lived in the South, which dropped to 53 percent by 1970. Over the same 

period, receiving regions experienced an increase in the share of the population that was black: four to 19 

percent in the Northeast, six to 20 percent in the Midwest, and one to nine percent in the West (McHugh 

1987). Most left the rural south to settle in Northern inner cities. 

 Southern blacks migrated because they expected the North to provide an improvement in 

opportunities, although it remains an open question whether migrants gained on net along all dimensions. 

For example, employment opportunities were superior in the North, providing a 60-70 percent gain in real 

income (Collins and Wanamaker 2014). 2 However, outcomes worsened along a number of non-labor 

market dimensions, namely, higher incarceration rates (Muller 2012; Eriksson 2015) and lower social 

standing (Flippen 2013).  

The Great Migration’s impact on the health of migrants has been relatively unexplored despite the 

intense interest in the wide and persistent racial disparities in longevity over the course of the 20th 

century.3 It is an open question whether the Great Migration contributed to or hindered black economic 

progress along the dimension of infant mortality. The urban North and rural South provided radically 

different health environments for children. Consequently, the impact on the health of the second-

generation is potentially large. As the Great Migration is one of the most prominent events of African-

American history in the 20th century, its contribution to the racial health gap, for both infant mortality and 

later life health, is an important aspect, and has not yet received much attention because of data 

availability.  

                                                        
2 However, Eichenlaub, Tolnay, and Alexander (2010) find migrants had lower occupational status relative to those 
that stayed in their Southern communities. 
3 The exception is Black et al. (2011), which finds that migrating North provides no improvement to longevity, and 
maybe even a slight reduction, conditional on survival to age 65.  
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In this paper, we create a novel data set linking individual infant mortality outcomes to parental 

socio-economic characteristics to analyze the interrelationship between economic variables, infant health, 

and racial and ethnic disparities. This is part of a new research program motivated by newly available 

historical individual-level death certificates.4  

Disparities in socio-economic status explain a significant amount of the variation in infant 

mortality in aggregate statistics (Collins and Thomasson 2004), although there is less agreement on the 

underlying mechanisms of the relationships. The Great Migration represented a substantial improvement 

in the labor market opportunities, access to education, and medical care for those African Americans that 

made the journey north. Black males experienced an increase in of 60 to 70 percent of real income by 

migrating to Northern cities (Collins and Wanamaker 2014). This alone should have had a large impact 

on infant mortality based on the standard estimates of the income-gradient (Finch 2003).  

 Moreover, the disease environment varied across regions, as did the provision of public health 

infrastructure to mitigate those diseases. In the absence of modern water and sewage systems, city 

dwellers faced a heightened risk of water-borne diseases, a leading cause of infant deaths. Southerners, on 

the other hand, were exposed to parasitic infections of malaria and hookworm, which primarily afflicted 

children and adults. The early 20th century also experienced a wide variety of new public health measures 

enacted to reduce infant mortality, the timing and extent of which varied across regions.5  

 To our knowledge, the causal impact of migration on infant mortality has yet to be estimated for 

this time period and population. The motivation of this paper is to use newly collected microdata on births 

and deaths to determine the extent to which migration accounts for reductions in black infant mortality 

during the first half of the 20th century. In the base analysis, we compare the likelihood of death for 

infants whose parents migrated north to those infants whose parents remained in the South. Our methods 

and results touch upon four related strands of the literature. 

                                                        
4 Logan and Parman (2011) and Preston et al. (1996) link death certificates to census observations, but focus on 
adult mortality and the intergenerational transfer of health.  
5 Examples include the construction of modern water and sewage systems, malaria and hookworm eradication, 
promotion of sanitary privies in rural areas, and the Sheppard-Towner Act (1921) which provided federal funding 
for educational materials and instruction in maternal and infant nutrition, care, and hygiene.  
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 A key theme in the literature analyzing the outcomes of migration is that isolating the causal 

impact is difficult, but essential. Because health can be positively correlated with innate ability, most 

studies find evidence of positive selection into migration, termed the "healthy migrant effect", which, 

unaccounted for, biases the estimates of the health return to migration (Halliday and Kimmit 2008, Jasso 

et al. 2006, Black et al. 2011). However, negative selection can occur when the cost of migration is low. 

Irish-born residents of England are less health, on average, than Irish non-migrants (Delaney et al. 2013). 

This paper's key innovation is to first, control for selection into migration using detailed parental 

characteristics. Secondly, we include county-of-origin fixed effects to account for location-specific 

unobservables. 

Coming from a multitude of sending locations, immigrants faced diverse health environments, 

which can be used to explore causal mechanisms for observed health disparities in the receiving locations. 

The health literature leverages the variation in health risks, behaviors, and constraints across migrants to 

isolate the importance of underlying causes of health disparities seen today among ethnicities and races 

(Jasso et al. 2004). Bias from selection into migration remains a concern, making the construction of the 

proper counterfactual crucial. Our focus on migration internal to the U.S. during a time of large regional 

disparities allows us to construct an improved counterfactual by health outcomes and economic controls 

from the same datasets for both migrants and stayers. For international migration (Jasso et al. 2004), 

health data from the sending countries is often absent or incomplete.  

 A third important literature links early-life health conditions to adult health and economic 

outcomes. Recent work provides an understanding that in utero and early childhood health conditions 

partially explain variability in human capital accumulation, earnings, and life expectancy, among a 

number of other outcomes of interest. 6 For example, variation in the infectious disease environment 

during childhood can explain an important part of variation in adult cognitive function (Case and Paxson 

2009, Chay et al. 2009), convergence in black-white test scores (Chay et al. 2009), and subsequent labor 

market outcomes (Bleakley 2007). While we do not directly estimate the adult gains for the second 
                                                        
6 See Almond and Currie (2010) for a recent survey of the literature on the persistent impact of early life conditions.  
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generation in this paper, our results have important implications for the understanding of black economic 

progress.  

 Finally, our work fits into the literature on the reduction in the black-white mortality gap and 

black economic progress. The rapid decline in the infant mortality rate from 104 deaths per 1,000 live 

births in 1910 to 7 deaths in 1998 was one of the signature developments in public health in the 20th 

century (Wolf 2007, Haines 2006). Over that period, the large black-white infant mortality gap gradually 

declined, as shown in figure 1. Diminished racial disparities in socioeconomic status accounts for most of 

the convergence prior to World War II (Collins and Thomasson 2004). By 1940 almost 13 percent of 

Blacks born in the South resided in the North, the massive movement of the black population potentially 

had a significant impact on the rate of convergence in the black-white infant mortality gap, and on black 

life-expectancy (Margo 1990, p. 109). The question is what the counterfactual black infant mortality rate 

would have looked like in the absence of the massive gains in wages, education, and access to medical 

care that occurred because of the Great Migration. Moreover, because of the importance of the fetal and 

infant health environments on long-term labor market outcomes, the health impacts of the Great 

Migration might have played an important role for black economic progress years into the future.  

  Prior research on infant mortality and convergence in mortality rates was limited by the 

availability of aggregate vital statistics. The main contribution of this paper is to estimate the causal 

impact of migration on infant mortality rates using a newly collected set of individual level microdata of 

infant mortality linked to parental characteristics. We combine a count of deaths under one-year of age 

from infant death certificates with a count of surviving infants on April 1st from the decennial censuses. 

A wealth of parental characteristics are then added by linking observations to the decennial census.  

  To measure infant mortality in this time period, we collect individual-level death certificates 

from 1916-1940 in both Southern and Northern states.7  We restrict our attention to infant deaths in the 

five years prior to a census date. To this dataset we append the full universe of infants in the relevant 

                                                        
7 Currently, the sample includes Tennessee, North Carolina, South Carolina, Illinois, and Ohio. 
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census who were born to parents born in the South but who are living in either location. Our full dataset 

contains 19,091 infants, of which 1,452 are infant deaths.  

  The main estimate we are interested in is the treatment effect of migration. To start, we consider 

the OLS linear probability regression with an indicator for infant death. Controlling for year fixed effects, 

infants of southern-born parents living in the North are 7.2 percentage points more likely to die in the first 

year of life in the 1915-1920 period. Northern mortality rates fall rapidly relative to the south, and by 

1940 the southern mortality advantage has disappeared. We find no evidence of positive selection into 

migration based on innate infant health capital.  

 

II.  Trends in Infant Mortality and the North-South Gap   

  African Americans faced radically different health environments in the North and the South. 

Aggregate vital statistics drawn from the published volumes of the Vital Statistics of the United States 

show that infant mortality rates in Northern cities were as high or higher than in the South early in the 

20th century. As seen in figure 2, the black infant mortality rate (IMR) in the North exceeded that of the 

South initially. In terms of infant mortality, being born in the rural South was preferable to being born in 

the urban North. The urban south, however, faced even higher rates of mortality than did the urban North. 

Over time, Northern mortality declined faster than in the South, so that by 1936 a black infant born in the 

North had a better chance of surviving the first year of life, at least according to the aggregate statistics. 

  However, infant mortality rates in the published VSUS are systematically biased downward in 

ways that can dramatically change inferences about the causes and consequences of infant mortality. For 

the first-half of the 20th century, completeness of the birth registration systems varied by state, race, 

urban status, and education of the parents.  Shapiro (1950) describes the results from the first national 

study to determine the proportion of births registered with state vital statistics offices.  Enumerators for 

the 1940 Decennial Census of Population were required to fill out special infant cards in conjunction with 
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their typical enumeration duties with the census.8  These infant cards were then compared to the official 

birth registration certificates in the state vital statistics offices. 

 The geographic variation in birth registration completeness (for whites and nonwhite combined) 

can be seen in figure 3. Registrations were more complete in northern states (96.9 percent in Illinois and 

95.2 percent in Ohio) compared to the southern states (86.1 percent in North Carolina, 80.4 percent in 

Tennessee, and 77.5 percent in South Carolina). Black births were even more likely to go unregistered 

(82.5 percent for nonwhites and 94.0 percent for whites). However, the difference across regions remains 

when looking solely at black births. The northern cities had close to complete registrations, even for 

nonwhites (98 percent). Births in hospitals were much more likely to be registered and blacks in northern 

cities delivered in hospitals.  Black mothers in the South, however, were much more likely to deliver 

outside of a hospital, especially in rural farm areas and smaller cities where getting to a hospital was more 

difficult. The test suggests that black births were systematically under-registered at higher rates in the 

southern states relative to the northern states, biasing upward southern mortality rates. Because we want 

to compare mortality trends across the regions, we take this as our prime motivation for revising mortality 

estimates from 1920-1940. 

 

A. Revising infant mortality estimates using microdata 

 State vital statistic offices, in partnership with online genealogy websites, recently published 

online their collections of death certificate images and indexes. At the same time, digitized versions of 

complete Decennial Censuses are newly available to researchers from a number of sources.9  We combine 

these two sources of data to revise infant mortality estimates for three northern states (Illinois, 

                                                        
8 The 1940 enumerators were instructed to have a heightened "awareness" to record infants. Thus, we might expect 
the age-specific component of the census undercount to be less than in prior years (Shapiro 1950). 
9 Census indices and death certificate collections were kindly provided by FamilySearch.org. 
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Pennsylvania, and Ohio) and three southern states (Tennessee, North Carolina, and South Carolina) for 

the following years: 1915-1920, 1925-1930, and 1935-1940.10  

 Our procedure amounts to adjusting birth counts in the South to account for under-registration. 

As an example, we can estimate the cohort infant mortality rate for year t in state s using the following 

formula: 

(1) 𝐼𝐼𝐼𝐼𝐼𝐼𝑠𝑠,𝑡𝑡 = 𝐷𝐷𝑠𝑠,𝑏𝑏=𝑡𝑡,𝑑𝑑<365 𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠

𝐷𝐷𝑠𝑠,𝑏𝑏=𝑡𝑡,𝑑𝑑<365 𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠+𝐷𝐷𝑠𝑠,𝑏𝑏=𝑡𝑡,𝑑𝑑=𝑛𝑛𝑛𝑛𝑛𝑛−𝑖𝑖𝑛𝑛𝑖𝑖𝑑𝑑𝑛𝑛𝑡𝑡+𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝐶𝐶𝑠𝑠𝑠𝑠,𝑏𝑏=𝑡𝑡
 

where 𝐷𝐷𝑏𝑏=𝑡𝑡,𝑑𝑑<365 𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠 is the number of infant deaths (less than 365 days) of those born in year t in state s, 

𝐷𝐷𝑠𝑠,𝑏𝑏=𝑡𝑡,𝑑𝑑=𝐶𝐶𝑛𝑛𝐶𝐶−𝑖𝑖𝐶𝐶𝑖𝑖𝑑𝑑𝐶𝐶𝑡𝑡, similary defined, but for non-infant deaths between 1 year and 5 years old, and 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠,𝑏𝑏=𝑡𝑡 is the number of live children enumerated in the decennial census born in year t. In practice, 

we construct five-year averages for the end of each decade to reduce the year-to-year variability. Infant 

deaths at the state level (by race and urban status) are drawn from the published VSUS, as the aggregate 

statistics are constructed from the underlying death certificates. Non-infant deaths come from the death 

indixes.   

  The complete census indexes provide a method to address a number of potential biases from the 

migration of young children out of their state of birth.  Importantly, 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠,𝑏𝑏=𝑡𝑡 includes living children 

born in state s regardless of residence. The potential migration of children outside of their state of birth do 

not bias our estimates of births downward, as long as they remain alive to age five. In the absence of a 

complete death index for the entire country, we do not observe children who died after migration to a 

state not included in our sample. We adjust the birth estimates for this potential bias by using the 

proportion of children living outside their state of birth from the census by applying the state of birth 

mortality rate to the expected proportion of those that migrated. Finally, we include these deaths in the 

denominator only, and not in the numerator as infant deaths. Most infant deaths occur in the first 30 days 

                                                        
10 Data availability limits the number of states included in the study. The matching procedure conducted later to 
account for selection into migration requires individual death certificate data, for which is available for these six 
states only. 
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of life, or even the first day12. It seems plausible that families did not travel out of state with unhealthy 

young infants. In any case, this adjustment does not make a discernible difference to the estimated rates.   

 Two potential biases remain as concerns: under-enumeration in the census, and under-registration 

of death. It is well known that the decennial censuses of the early 20th century undercounted young 

children (Greville 1947). Our estimates of the number of births will be biased downward relative to the 

true value to the extant under enumeration occurred. Whether our adjustments are an improvement over 

the published aggregate mortality rates depends on the amount of under-registration of births relative to 

the amount of under-enumeration in the census. Under-registration was severe in the southern states, and 

this is exactly where we see a large change in mortality rates from our adjustment, on the order of a 20 

percent increase in the number of births in the case of South Carolina. Whereas registration was nearly 

complete in the northern states, the adjusted births slightly undershoot the registered births.  The results 

confirm our expectations.  Our adjustment provides improved estimates of infant mortality where under-

registration was more severe than under-enumeration.  In practice, we use adjusted births for southern 

states and registered births in northern states to calculate mortality rates.  

 Bias from under-registration of deaths is much more difficult to deal with.  When a parent decides 

to not register a death (and likely the birth), no record of the event exists.  No direct means to assess the 

size of under-registration exists (Greville 1947).  We believe the extent of death under-registration is less 

than that of births. Parents had an added incentive to register a death, whereas they did not for a birth.  

Burial with the family in a cemetery or churchyard required a death certificate. In the absence of a direct 

assessment of the issue, our adjusted mortality estimates provide an upper bound and the published rates 

provide a lower bound of the North-South difference in infant mortality in the presence of death under-

registration.  Moreover, we later provide evidence that our adjusted rates are consistent with mortality 

rates from sources that would not suffer from under-registration of deaths.   

                                                        
12 Neonatal deaths make up 50 percent of all deaths in the entire sample. Deaths within 48 hours of birth make up 25 
percent of all deaths in the entire sample.   
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 The revised estimates for 5-year average infant mortality rates by state of birth are shown in panel 

A of table 1 and in figure 4. First, northern black infant mortality was 62 percent (7.0 p.p.) higher than the 

northern rate during the early part of the 20th century (18.3 p.p. vs 11.3 p.p.).  Significant variation exists 

across states within regions: a 27 percent difference between South and North Carolina (12.6 vs. 9.9 p.p.), 

and a 15 percent difference between Pennsylvania and Ohio (18.3 p.p. vs. 15.9 p.p.).  

 The southern mortality advantage remained during the late 1920s, although it was smaller in both 

absolute and relative terms. Northern rates fell more rapidly during the 1920s, reducing the 64 percent 

regional gap to only 24 percent by the end of the decade.  The absolute decline in black infant mortality in 

the North continued the rapid decline during the 1930s that it experienced in the 1920s - 35 percent and 

32 percent respectively.  Southern rates declined by similar small amounts during both periods - 12 

percent during the 1920s and 19 percent during the 1930s.  By 1940, northern rates converged with and 

fell below southern rates, completely removing the southern mortality advantage.  

 We want to emphasize that our microdata method allows us to construct race specific mortality 

rates for these states in the 1915-1920 period, and 1925-1930 in South Carolina, whereas previously none 

existed in the VSUS. Moreover, it leads to a different set of conclusions about the pace and timing of 

regional convergence, and cross-region comparisons.  Figure 4 plots the revised estimates relative to those 

found in the VSUS.13 Similar to the previously known published mortality rates, we capture the secular 

downward trend within regions and the convergence across regions. However, the revised estimates 

suggest slower declines in the South relative to those in the VSUS.  The adjustment procedure reduces 

Southern rates relatively more in the earlier period compared to later decades, reducing the rate of 

observed declines.  Again, black infant mortality was initially larger in the North during the late 1910s, 

but declined more rapidly than in the South. The adjustment postpones full convergence from the late 

1920s to the mid- to late-1930s.  

 

B. Migrant-specific infant mortality rates 
                                                        
13 Table A1 in the appendix reports the full comparison in more detail.  
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 Migrant-specific mortality rates are the most relevant to our purpose: estimating the difference in 

infant death between migrant and non-migrant southern-born fathers. Migrant fathers may be 

systematically different from non-migrant fathers in ways that reflect the underlying causes of infant 

mortality, such as socioeconomic status. In other words, northern-born infants of southern-born fathers 

might fact different risks than infants of northern-born fathers. One innovation of the paper is to use the 

combined death certificate and census index microdata to construct infant mortality rates specific to 

migrant fathers living in the North using the father's reported place of birth. 15 Similarly, we construct 

rates for southern-born infants specific to non-migrant father's place of birth (i.e. the sample of Tennessee 

born infants is restricted to having Tennessee born fathers). 

 In general, we follow the same procedure outlined above for constructing the state-based revised 

rates. We scale the total number of infant deaths by the proportion of the sample that reports each 

birthplace of the father (NC, SC, and TN).17 We scale the number of births, whether from the published 

VSUS or revised, by the proportion of NC, SC, and TN fathers in the census index and death records.   

 The migrant-specific infant mortality rates are our preferred estimates for the unconditional 

difference in likelihood of death for an infant born in the South versus the North. Rates are reported in 

panel B of table 1, along with the difference to the revised state-based rates from panel A. We find that 

migrant-specific rates are noticeably higher in the North and lower in the South. Migrant-specific infant 

mortality rates range from 2.6 to 12 percent more than state-average rates in the North, whereas they are 

10 to 15 percent less than the state-average rates in the South. Importantly for our purposes, the migrant-

specific rates widen the North-South gap in infant mortality relative to the state-based revised rates.  

 

C. Migration and infant mortality 

                                                        
15 We limit the sample based on father's place of birth because in the following section we match fathers back to 
their childhood homes based on name, year of birth, and place of birth. Mothers cannot be matched to pre-migration 
childhood homes because of name changes at marriage. In theory, one could construct mortality rates for any 
specific group for which both the death certificates and census index contain identifying information. 
17  Father's birthplace is missing for some death certificates. Indexers chose not to digitize father's birthplace 
seemingly at random. However, any systematic omission of father's birthplace will lead to a potential bias in the 
migrant-specific estimates (e.g. if migrant deaths cluster by date of death and place of residence on a microfilm roll).  
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 The choice of mortality rate influences the potential mortality impacts of South-North migration 

using the unconditional mean death rate. Table 2 reports the north-south difference in infant mortality 

rates for each period and each estimation method.  We interpret these estimates as the naive unconditional 

treatment effect of migration North on infant mortality. In summary, the vital statistic estimates of the 

north-south mortality gap drastically underestimates the true southern mortality advantage because of the 

systematic underreporting of black births in the south.  Our preferred estimates, which we use in the 

remainder of the paper, are the migrant-specific rates that isolate the sample for which we are most 

interested: births to fathers born in the three southern states.18 

 

 

III.  Contribution of migration to infant health gains and accounting for migrant selection 

 The unconditional comparison of infant mortality rates clearly show a southern health advantage 

that declines over time and is eventually surpassed by North by at least the late 1930s. 19 Given the high 

economic returns to migrating North, we move towards evaluating whether the potential positive selection 

of migrants biases the unconditional comparison of the previous section. The basic conceptual framework 

is to compare infant outcomes of blacks that migrated to the outcomes of those that stayed in the South. 

One innovation of our work is to include parental controls for income, education, and literacy to assess 

the mechanisms through which migration may have affected health. As infants are potentially more 

susceptible to the differences in health environment—Northern cities were less sanitary but had better 

health care as the 20th century continued – infant health provides an important indicator for the overall 

changes in health from migration, and the cost of obtaining the economic returns. 

 

                                                        
18 One remaining concern with our estimates is under-registration of deaths. We are working to address this but note 
that (a) under-registration of deaths was no more common than under-registration of births so an upper bound on 
this problem would lead us back to the VSUS rates; (b) using the 1910 census and the question about children ever 
born and children surviving, we see a similar gap between North and South and Urban and Rural areas within the 
South. This is not perfect because it is a measure of child mortality, not infant mortality, but the two are highly 
correlated.  
19 Surprisingly, the migrants themselves experienced elevated mortality rates compared to non-migrants (Black et al. 
2011). 
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A. Census Matching Procedure 

 Our goal is to create a sample of live and dead children in each outcome census year, with their 

fathers matched to a pre-migration census. We do this with two separate matches. First, we match parents 

of deceased infants from the death certificates to the relevant census manuscripts. Then, we pool the 

fathers of these infants with the full set of fathers of live infants. Finally, we match this full set of fathers 

back to a previous census wave; this allows us to control for selection into migration based on childhood 

characteristics of the fathers. Both matches are described in more detail below. We use the outcome 

census years of 1920, 1930, and 1940 and are interested in children who were born in the previous five 

years and who either survived or did not survive the first year of life.  

Each death certificate includes both parents’ names and states of birth. We use this information to 

conduct the first match to the census. We restrict to deaths within the five years before the census year 

and look for both parents living in any state in the census year.  For example, even though a household 

might have had an infant who died in Illinois in 1935, we will still try to find the parents if they move to 

Indiana or back to the South by 1940. To maximize the number of parents who are matched to the census, 

we use a procedure similar to Feigenbaum (2015).20 It proceeds as follows: 

1. Calculate Jaro-Winkler string distance scores between all individuals born in the correct state; 

restrict to possible father matches with a Jaro-Winkler score of 0.8. 

2. Calculate a Jaro-Winkler score for all spouses of the possible father matches. Drop 

observations who are married to a woman with a score of less than 0.8 or with an incorrect 

birth state.  

3. If a household contains an exact match on name for both parents and this household is 

unique, we consider the death matched to this household. 

4. If there is no exact match, but there is one unique match with both parents’ scores greater 

than 0.8, we consider this the match. 

                                                        
20 Unfortunately, father’s age is not available in the death certificates, which decreases our match rates due to 
multiple potential matches.  
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5. If there is no candidate for the mother, we match to a father who is not living with his spouse 

but who is married and has the correct name and birthplace.21  

6. In the case of multiple matches, we prioritize the observation where the parents are living in 

the state in which the child died.  

7. If there are multiple candidates in the previous steps, we are unable to match the observation.  

Our procedure results in a match rate of 39%, with this consistent across states and census years.   

 Once we have matched the death certificates to the census, we have a sample of live and deceased 

infants for each census year. We identify the father of the infant within the census indices. We match the 

father of each infant backwards to a previous census wave either 10 or 20 years earlier. The goal is to find 

the father as a child or young adult, still living in his childhood household, so men who are older than 26 

are matched over a 20 year horizon while men younger than 26 are matched over 10 years. When we have 

identified the individual in a previous census index, we digitize by hand the characteristics of the 

childhood household that are not available in the indexes: occupation of the father, home ownership, and 

literacy of parents.  

To match individuals across censuses, we follow the procedure pioneered by Ferrie (1996) and used 

in Abramitzky, Boustan, and Eriksson (2012). The procedure is as follows: 

(1) We begin by standardizing the first and last names of men in the later year to address orthographic 

differences between phonetically equivalent names using the NYSIIS algorithm (Atack and Bateman 

1992). We also recode any common nicknames to standard first names (e.g. Will becomes William).  

(2) We match observations backwards from the later year to the earlier year using an iterative procedure. 

We start by looking for a match by first name, last name, race, state of birth, and exact birth year. There 

are three possibilities:  

 (a) if we find a unique match, we stop and consider the observation “matched”; 

 (b) if we find multiple matches for the same birth year, the observation is thrown out;  

                                                        
21 We could do something similar with potential mothers who are not living with their spouse; however, the goal of 
the exercise is to identify households in which we can match the father back to a pre-migration census so we do not 
look for mothers living alone.  
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 (c) if we do not find a match at this first step, we try matching within a one-year band (older and 

younger) and then with a two-year band around the reported birth year; we only accept unique 

matches. If none of these attempts produces a match, the observation is discarded as unmatched.  

Our matching procedure generates a final sample of 1,452 deceased infants and 17,673 non-deceased 

infants with fathers born in Tennessee, South Carolina or North Carolina but who were born in these 

states, Illinois, Pennsylvania, or Ohio in the five years previous to the outcome year. We can successfully 

match 24 percent of deceased infants and 28 percent of non-deceased infants. This results in an overall 

match rate of 10 percent over the two matches for the deceased infant observations. 

 Based on the same previous work, we expect that matched individuals come from slightly higher 

socio-economic status. Generally, matched individuals have less common names, which is potentially 

correlated with better economic outcomes. For our estimates to be unbiased within our sample, we worry 

about this matching bias only if it is differential across states and differential across deceased and non-

deceased infants. In our current sample, match rates are higher in northern states and for live births, 

leading us to underestimate the mortality differential between the north and south in the raw data. 

Therefore, we create a sub-sample which produces the correct mortality weights. We do this by sampling 

from the births so that the mortality rate in the sample matches the rates presented in Table 1 in each 

year/state cell.  

 

B. Evidence of and Accounting for Selection 

 We estimate the impact of migration on infant mortality using the regression with OLS: 

(2)        𝐷𝐷𝑖𝑖,𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽𝑡𝑡 ∗ 𝐼𝐼𝑖𝑖,𝑡𝑡 + 𝑋𝑋𝑖𝑖𝜃𝜃 + 𝐶𝐶𝑖𝑖, 

where 𝐷𝐷𝑖𝑖,𝑡𝑡  is an indicator of infant mortality for individual i, 𝐼𝐼𝑖𝑖  is an indicator of migration (=1 if 

residing in the North post-migration period) interacted with time-period indicators. The coefficients of 

interest are the βt's, which measure the impact of migration on infant mortality in percentage points for 

each period separately. All regressions include census year indicators. 
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 Results are reported in table 3, with base results in column 1.  Each observation is weighted to 

recover the state-level migrant specific mortality rate for the appropriate decade from table 1.  

Unsurprisingly, the same regional differences and trends are observed as in the table 1.  A large southern 

mortality advantage exists during the 1915-1919 period, which gradually disappears as northern mortality 

rates converge with those in the South. The base estimate is used as a comparison across specifications as 

we add in individual and local level controls.  

 The main concern with the naive result is that the error term contains individual and local 

characteristics that are correlated with both the migration decision and infant health, introducing bias into 

the estimate of 𝛽𝛽𝑡𝑡. We take a number of steps to account for the possibility of this selection bias. In the 

next three columns of table 3, we explore the possibility of selection on observables and unobservables 

using our matched sample. 

 Migrants differentially came from households with higher levels of income, wealth, or education 

as is shown in table 4.22 As migration is costly, sons from black households with greater resources were 

more likely to migrate. The migrant's health, and thus the health outcomes of future offspring may be 

positively correlated with pre-migration economic resources. To address this issue, we control for a rich 

set of parental background characteristics from our matched-sample of southern-born fathers. 23 

Controlling for occupational status, literacy, and homeownership does not significantly change the 

coefficient estimate from the base specification, suggesting that selection on observables makes up a 

small part of the observed differences in infant mortality between migrants and non-migrants. 

 Column (3) adds county-of-origin fixed effects to account for the share of the raw difference in 

mortality between migrants and non-migrants by location-specific unobservables. We find the estimate to 

be slightly larger, but the change represents only a small portion of the raw migration effect. The county-

of-origin fixed effects pick up some of the rural-urban migration patterns within and across regions that 

                                                        
22 Collins and Wannamaker (2014) and Black et al. (2011) also find that migrants are positively selected on a 
number of socioeconomic variables.  
23 Controls include a set of indicators for occupational status (Owner operator farmer, tenant farmer, farm laborer, 
laborer, and an all other category). We define literacy as able to both read and write. We use the head's information 
from the household in which the father is found as a child in a prior census.  
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are correlated with the urban mortality penalty. Column (4) combines both the pre-migration controls and 

county-of-origin fixed effects. Column (5) includes the pre-migration controls interacted with an outcome 

year indicator to allow for differential effects across years.  We do not find strong evidence of selection 

bias based on the results from our matched-sample. The most stringent specification, column (5), finds 

similar trends within and across region as the population level estimates of migrant-specific mortality 

rates from table 1.   

   

 

IV.  Mechanisms and Pathways 

In this section, we explore the large number of potential pathways and mechanisms through which 

the migration impact might have worked. A basic conceptual framework based on a simple health 

production function guides our interpretation of the difference in mortality between regions, and any 

subsequent effect of migration. The likelihood of death is determined by infant health capital, which 

depends on parental inputs and the health environment. Parental inputs would include time, feeding 

practices, housing, medical care, and parental health endowments. During this period, limited medical 

knowledge implied that direct medical care likely did not play a large role. The health environment 

includes the type and likelihood of infection, access to medical care, information, and public health 

provision. The following section discusses the regional differences in inputs to the health production 

function that might explain the observed differences in mortality rates, and possible mechanisms for the 

observed impact of migration. We start with a discussion of the impact of socioeconomic variables and 

conclude with environmental factors. 

 

A. Socioeconomic and individual characteristics as potential mechanisms  

Fertility 

 Migrant mothers' fertility decisions differ from non-migrant in a way that potentially changes the 

distribution of infant health.  First, we compare the period total fertility rates of southern-born migrant 
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and non-migrant women. The period total fertility rate is calculated by adding across one-year age groups 

the proportion of women reporting an infant in the household. Table 5 makes this comparison for each 

census year. Non-migrant southern-born women  are more likely than migrant women to have a child in 

each of the census years: 1.8 times in 1920, 1.5 times in 1930, and 1.46 times in 1940.24 Figure 5 plots the 

age-specific fertility rates for 1940 by migrant status, and suggests migrant women are less likely than 

non-migrants to have a child at every age.25 Table 7 reports results from cross-sectional regressions of 

fertility and marital status on regional-migrant status allowing us to control for differences in the age 

distribution across regions. Results are consistent with migrant women being 11 p.p. less likely to be to 

have any children in the househould (mean of 78.6 percent), having 1.3 less children in completed fertility 

(mean of 3.8), and 0.4 to 1.1 years older at the time of their first marriage. Results for the likelihood of 

reporting ever married are not consistent across census years. Migrants are 1.6 p.p. less likely in 1940, 

0.96 p.p more likely in 1930, and the 1920 result is noisy. In sum, all the results point toward a substantial 

difference in fertility and marriage behavior between the movers and stayers.  

 The datasets available are not ideal. First, we do not know at what age black females migrated 

north, or how much return migration occurred. Second, selection into the migration stream might bias any 

of these estimates away from the true treatment effect. Ideally, we could address both issues with a 

matched sample for mothers similar to our matched sample for fathers. Unfortunately, matching married 

women to childhood homes in a previous census is impossible. The majority of women during this period 

adopt their spouse's surname at the time of marriage. We show the fertility results, nonetheless, as the 

correlations are informative for potential pathways of the migration effect on infant mortality. However, 

the direction of the total effect is ambiguous. Later marriage implies older mothers at the time of birth, 

which would be expected to increase mortality in the North.  In contrast, smaller family size reduces 

parity and would be expected to decrease mortality in the North. In any case, regressions that control for 

                                                        
24 The data for this comparison is not ideal as infant deaths are not included in the fertility rate.  However, the 
relatively larger infant mortality rates in the North are not large enough to make up the gap with southern fertility 
rates.  
25 We choose to report the figure for 1940 because regional differences in black infant mortality had largely 
disappeared by this time.  Figures for 1930 and 1920 show a similar relationship.  
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age of mother and number of siblings at the time of birth do not reduce the North-South difference in 

black infant mortality (results unreported).  

 

B.) Environment and Urban Penalty 

 By further slicing the data into a number of subsamples information on the causes and 

mechanisms of the negative migrant health impact can potentially be gained.  First, we explore whether 

the urban-rural distribution of births drives the large North-South difference in black infant mortality. 

Northern blacks lived primarily in urban areas (93 percent urban), whereas Southern blacks were more 

rural (21 percent urban). Moreover, a large urban penalty for infants, especially black infants, remained 

well into the 20th century.   

 Column (2) of table 7 includes indicators for urban status for the non-migrants that remained in 

the South. Coefficients should be interpreted relative to the black mortality rate in the rural South for that 

given year.  In 1920, migration to the North was slightly “worse” than residing in a southern city. 

Children born to northern migrants in 1920 faced an 11 percentage point (118 percent) higher mortality 

rate than southern rural infants. Those born in the urban south faced a 6.1 percentage point (66 percent) 

higher mortality rate. In 1930, the north-rural south difference was cut in half to 4.5 p.p. (58 percent of the 

rural rate), and the southern urban penalty also declined by half to 3 p.p. (37 percent of the rural rate).  

Northern rates continued to converge with southern rural rates during the 1930s, and at a faster pace than 

the urban South.  By 1940, rates in the urban North and urban South were statistically indistinguishable.  

But, the rural South maintained its mortality advantage.   

 Black infant health in the North improved dramatically over the course of the early 20th century, 

whereas improvements in the urban South came slowly. To further explore the different trends across 

regions and urban status, we split the full sample into populations that are more or less susceptible to 

certain pathogens and causes of infant death.    

 Post-neonatal deaths are typically caused by infections diseases, such as diarrhea and pneumonia, 

contracted after birth and may be indicative of the infectious disease environment. Neonatal deaths are 
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more commonly caused by non-communicable factors: preterm birth, asphyxia, and congenital defects. In 

the final columns (3) and (4) of table 7, we estimate equation (2) with an indicator for neonatal death and 

an indicator for post-neonatal death as the dependent variable. The results for post-neonatal death are 

conditional on survival to at least 30 days.  Both neonatal and post-neonatal rates were initially higher in 

the North, and converged with the South. However, neonatal mortality made up an increasingly large 

proportion of the total North-South difference in black infant mortality: 55 percent in 1930, 62 percent in 

1930, and 111 percent in 1940. Post-neonatal rates converged faster than neonatal rates.  Overall, declines 

in both rates contributed to the disappearance of the Southern mortality advantage. Males fetuses are more 

susceptible to health insults than are female fetuses. While the North-South difference in male infant 

mortality is relatively larger than for females, rates for both sexes converged rapidly with southern rates. 

Taken together, we interpret the results from table 3 and table 7 suggesting that the initial southern 

mortality advantage was primarily driven by an urban penalty for black infants. The balanced decline in  

rates across all subsamples suggest a broad improvement in black infant health.   

Multiple factors could explain the “urban mortality penalty” in this time period. Infant diarrhea 

caused by a number of underlying gastro-intestinal diseases was the leading cause of death in the early 

death registration areas. The vital statistics available also showed urban areas suffering more infant deaths 

than rural areas: 11.3 percent in Massachusetts cities with a population above 100,000, and 9 percent in 

cities below 10,000 and rural areas (Federal Security Agency 1947, p. 589). The dense urban populations 

of the North suffered from poor water and sewage disposal, which led to high rates of water-borne 

disease. Accordingly, much of the focus of urban public health officials over the course of the early 20th 

century was to improve water sanitation and sewage systems. Over the first few decades of the 1900s, 

water chlorination, sewage treatment, and other advances dramatically reduced the death rate from water-

borne disease in cities (Cutler and Miller 2005). By our period much of the build out of water and sewage 

systems had already been completed, with no remaining discernible impact on adult mortality rates in 

cities.     
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 A newborn in the rural south may have been exposed to fewer pathogens than a newborn in the 

Northern cities. The rural South also suffered from water-borne diseases, but mortality was never on the 

scale faced by the urban North. Low population densities meant that the distance between households 

insulated rural families to some extent from the spread of germs. However, the typical water 

contamination in rural areas came from improperly stored sewage leaking into the well on a single farm. 

Although rural areas faced a lower level of intestinal disease than urban areas, public health officials and 

reformers believed that efforts should be made to reduce it even further. 

 The solution was two-fold: build sanitary privies to prevent leaching, and move wells away from 

privies. The 1920s and 30s saw a concerted effort by the U.S. Public Health Service and local public 

health departments to install sanitary privies and educate homeowners on their importance for health 

(Ferrel and Mead 1936). While urban centers in the North relied on public funds, most of the effort in the 

South was private in nature, being funded out of the pockets of homeowners. This limited the speed with 

which the rural populace received modern water and sewage. As northern cities improved the water 

supply, the rural South lost its health advantage. 

 Milk provided an important vector for the spread of pathogens for infants. At the time, mother's 

faced three options to feed their infant: breast milk, infant formula, and cow's milk. Breastfeeding reduced 

the transmission of pathogens, and passed along antibodies from the mother, but was less likely to occur 

if the mother worked outside of the home. Cow's milk was susceptible to contamination at the site of 

production, during transportation, and in the home. Even if the milk reached the home uncontaminated, a 

common practice was to dilute with potentially unsanitary water or allow the infant to suck the milk from 

a rag. In a 1911 study, babies that were not breastfed died at rates three to four times higher than those 

that were (Woodbury 1925). Early public health initiatives were aimed at changing infant feeding 

practices and improving milk safety to reduce infant diarrhea. Surveys of infant feeding practices during 

the 1920-30s show that poor feeding practices crossed all economic strata, but that significant differences 

existed between rural and urban mothers (Wolf 2007). Rural mothers breastfed at higher rates and for 

longer duration, but were more likely to introduce solid food too soon and of detrimental types (Preston 
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and Haines 1991). The cause of the differences between rural and urban infant feeding are unknown, but 

may stem from differential labor market opportunities outside the home and the availability and price of 

safe alternatives to breast milk.   

 The rural South did suffer from a number of diseases that were absent from the North, such as 

infections of malaria and hookworm. While infecting older children and adults, there was not necessarily 

a direct impact on infants (Bleakley 2007). Infections may indirectly affect infants through reducing the 

health and economic resources available to the parents.  

 

VI. The contribution of the Great Migration to black-white infant mortality convergence 

The motivating question behind this paper is what would black infant mortality have looked like 

if the Great Migration had never happened. One would have initially expected that the migration was a 

positive factor for black infant mortality, but as we have seen, for individuals born in the North, the 

probability of dying in the first year was substantially than in the South.  In this section, we estimate the 

contribution of the Great Migration to black infant mortality overall by constructing a counterfactual 

estimate of overall black infant mortality if all children were born in their father’s state of birth.  

We start with 1920 where migration increased infant mortality. We start by constructing state-

specific black infant mortality rates for each state. Then we use the 1920 Census index to extract all black 

children 5 years of age or younger. The actual overall black infant mortality rate is a weighted average of 

state-level rates with the weights the proportion of black births in that state. We re-weight this overall rate 

by placing the births back in the state of birth of the father. For example, if 10% of black births nationally 

were to fathers born in Alabama, but half of these babies were born in Illinois, we would put all 10% back 

in Alabama and assign them the Alabama infant mortality rate in this counterfactual experiment. This 

gives us two numbers in 1920: the actual black infant mortality rate was 10.7 percent and the 

counterfactual rate was 10.4 percent. Therefore, we can argue that in the absence of the Great Migration, 

black infant mortality rates would have been 0.3 percentage points lower in 1920 than they actually were. 
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We repeat this calculation in 1930 and find no gap between the counterfactual and actual rates. Repeating 

the same in 1940, the difference is -0.16 percentage points (7.38pp vs 7.54pp).  

Relative to the black-white infant mortality gap in these years, these numbers are significant. In 

1920, black infant mortality rates were 5 percentage points higher than those of whites. This gap would 

have been 4.7 percentage points in the absence of the Great Migration of blacks, a 6 percent difference. 

Here, the counterfactual is based on what if blacks hadn’t moved. By 1940, the gap was 3.1 percentage 

points and would have been 3.26 percentage points in the absence of migration, a 5.3 percent difference.  

Finally, we move forward to the second half of the Great Migration which concluded around 

1970. Using NCHS Vital Statistics Birth Data for 1970, we follow the same procedure to assign infants 

back to their mother’s birth state (father’s birth place is not available in these data). We find that mortality 

rates would have been 0.11 pp higher (8.2 percent of the 1.31pp gap between black and white infants) in 

the absence of these mothers’ migration to states outside of the South. We do note that this is not 

necessarily a clean estimate of the impact of the Great Migration since a lot of these mothers are second-

generation migrants, but it gives us an idea of North-South differences in this time period.   

Overall, the Great Migration appears to have had a mixed impact on black infant mortality. In the 

first part of the migration, black infant mortality increased since cities in the North had more negative 

health environments, but by 1930 this gap disappeared and switched directions by 1940. Noteably, 

however, the Great Migration was not large enough to substantially affect the large pattern of black-white 

infant mortality convergence.  

 

VII. Conclusion 

 The movement North of African Americans during the early 20th century was associated with 

large increases in infant mortality, despite the large increases in income. We do not find evidence that 

there was selection into migration based on health status. Importantly, even if healthier fathers were more 

likely to migrate north, they were unable to transfer it to their children's initial health capital stock to fully 

account for the negative health influences experienced in northern cities.  
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We find the largest effect of migration in 1920, but by 1940 the North and South had converged. 

Mortality rates in the North were 11 percentage points higher in 1920 and this gap fell to 4.5 by 1930 and 

zero in 1940. Heightened risk in the North of both neonatal and post-neonatal explain the total regional 

difference. A broad-based regional convergence in rate underscores the fact that a single explaination 

Even within the South, large differences in mortality rates exist between urban and rural residents. In fact, 

this difference is almost as large as the differences between North and South, meaning that the negative 

effects of the Great Migration on mortality were likely primarily due to residing in a city. 

Overall, the first part of the Great Migration contributed negatively to black-white convergence—

in the absence of this large migration, black infant mortality rates would have fallen faster than they in 

fact did. Our calculations in 1970 suggest that the second wave of the Great Migration was one 

contributing factor to black-white infant gap convergence, although it did not explain a large part of the 

black-white infant mortality gap.  
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Figure 1: Convergence of infant mortality rates for blacks and whites (published VSUS data) 

 
Notes: For 1915-1932, data are for the current Birth Registration Area only. Source: Haines (2006). 
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Figure 2a: North-South gap in published black infant mortality rates from VSUS 

 
Notes: Includes all states reporting infant mortality rates in the published VSUS. 
Source: Published volumes of aggregate statistics from the Vital Statistics of the United States 1927-1940.  
 
Figure 2b: Infant mortality rates for urban status and regions 

 
Notes: Includes all states reporting infant mortality rates in the published VSUS. Rural north is excluded as the black 
population made up a negligible portion of the population. 
Source: Published volumes of aggregate statistics from the Vital Statistics of the United States 1927-1940. 
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Figure 3: Undercounting of births in the South: completeness of the birth registration area (white and nonwhite births) 
 

 
 
 
Source: Shapiro (1950). The U.S. Census Bureau conducted an independent check on the completeness of the birth registration system in 
early 1940 by comparing special infant cards from the March 1940 Decennial Census and official birth certificates in state vital statistics 
offices.
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Figure 4: Revised infant mortality rates compared to published rates from VSUS 
 

 
Notes: "N" denotes the northern states in our sample, whereas "S" denotes the southern states in our sample. Revised 
rates are 5-year averages calculated from the full census index and death certificate microdata as outlined in section 
2. Markers are placed at the midpoint of the 5-year period to simplify the comparison to the published rates.  The 
dashed and solid lines show the annual infant mortality rates from the published Vital Statistics of the United States 
1927-1940. 
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Figure 5: Migrant and non-migrant period fertility by age of southern-born African-American women in 1940. 
 

 
Notes: Units are percentage points. The sample includes southern-born black women aged 16 and over living in the 
South, Northeast, and Midwest census regions from the IPUMS 1940 census full count. A fourth-degree polynomial 
smoothing is applied over age groups for an indicator if an infant is reported as present in the household. Figures for 
1930 and 1920 show a similar relationship between migrant and non-migrant women.  
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Table 1: Revised state and new migrant specific black infant mortality rates 

 
  Panel A: State of birth infant mortality rate (p.p.) - 5-year average 

 
 

 
 

 
1915-1919 1925-1929 1935-1939 

Northern states 18.3 12.3 7.8 
Southern states 11.3 9.9 8.0 
    
Illinois 16.2 10.5 6.3 
Ohio 15.9 11.6 7.2 
Pennsylvania 18.3 11.8 7.8 
    
North Carolina 9.9 9.9 8.3 
South Carolina 12.6 9.8 8.0 
Tennessee 10.5 9.5 6.9 
       

  Panel B: Migrant specific infant mortality rate (p.p.) - 5-year average 
       
 1915-1919 1925-1929 1935-1939 
 Rate Δ total Rate Δ total Rate Δ total 
Northern states 20.5 2.2 13.4 1.1 8.0 0.2 
Southern states 9.9 -1.4 8.5 -1.5. 7.2 -0.8 
       
Illinois 14.4 -1.8 10.9 0.4 6.5 0.2 
Ohio 16.5 0.6 10.8 -0.8 7.0 -0.2 
Pennsylvania 25.1 6.8 15.5 3.7 9.0 1.2 
       
North Carolina 8.8 -1.1 8.1 -1.8 7.7 -0.6 
South Carolina 11.4 -1.2 9.1 -0.7 7.1 -0.9 
Tennessee 8.8 -1.7 7.6 -1.9 6.0 -0.9 
       

Notes: All entries in the table are measured in terms of p.p. (alternatively deaths per 100 live births). Rates are 
averaged over five years of data. Panel A reports revised infant mortality rates for all black births in each state for 
births in each five-year range. Panel B limits births and deaths to specific child state-of-birth/father state-of-birth 
pairs. For children born in Illinois, Ohio, and Pennsylvania, fathers can be born in Tennessee, North Carolina, or 
South Carolina. This is our migrant father sample. Children born in each of the southern states are required to have 
fathers born in the same state. This is our non-migrant sample. The total change column is the difference between 
from the state based rates in panel A and the migrant specific rates in panel B. See section 2 in the main text or the 
data appendix for a description of how the revised rates are constructed. Regional averages are weighted means 
using the revised counts of black births as weights. 
Sources: Vital Statistics of the United States (1915-1940), indices of the 1920-1940 Decennial Census of Population 
microdata and collected death certificate indices provided by FamilySearch.org. 
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Table 2: Unconditional effect of migration on infant mortality by estimation method (north - south in p.p. 
and as percent of southern rate) 
 1915-1919 1925-1929 1935-1939 
 p.p. % p.p. % p.p. % 
VSUS n.a. n.a. -1.8 -14 0.7 10 
Revised state-based rates 7.0 62 2.4 24 -0.2 -3 
Migrant-specific rates 10.6 107 4.9 58 0.8 11 
Notes: Summary of results from table 1 and table A1.  
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Table 3: Evidence of selection bias for the treatment effect of migration on infant mortality 
 Infant Death Infant Death Infant Death Infant Death Infant Death 
Migrant*1920 0.1087*** 0.1079*** 0.1099*** 0.1098*** 0.1097*** 
 (0.019) (0.019) (0.019) (0.019) (0.019) 
      
Migrant*1930 0.0443*** 0.0434*** 0.0471*** 0.0467*** 0.0451*** 
 (0.008) (0.008) (0.008) (0.008) (0.008) 
      
Migrant*1940 0.0047 0.0041 0.0075 0.0077 0.0112 
 (0.008) (0.008) (0.008) (0.008) (0.008) 
      
1930 Indicator -0.0145* -0.0152** -0.0135* -0.0143* 0.0020 
 (0.007) (0.007) (0.007) (0.007) (0.023) 
      
1940 Indicator -0.0267*** -0.0286*** -0.0264*** -0.0283*** -0.0564*** 
 (0.007) (0.007) (0.007) (0.007) (0.021) 
Pre-migration controls      
    Farmer (Owner)  -0.0141  -0.0137  
  (0.011)  (0.012)  
      
    Farmer (Tenant)  -0.0028  -0.0004  
  (0.008)  (0.008)  
      
    Farm Laborer  -0.0043  -0.0043  
  (0.012)  (0.012)  
      
    Laborer  0.0120  0.0106  
  (0.010)  (0.010)  
      
    Owns Home  0.0034  0.0046  
  (0.010)  (0.010)  
      
    Head Literate  0.0046  0.0055  
  (0.005)  (0.005)  
      
Constant 0.0986*** 0.0989*** 0.0977*** 0.0960*** 0.1005*** 
 (0.006) (0.009) (0.006) (0.009) (0.018) 
      
N 19,091 19,091 19,091 19,091 19,091 
R-squared 0.010 0.010 0.026 0.027 0.028 
County FE N N Y Y Y 
Pre-migration controls 
interacted with year 
indicator 

N N N N Y 
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Notes: Robust standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1 The dependent variable is equal to 1 
if the child died as an infant and 0 otherwise. The sample includes African-American births and infant deaths in 
Illinois, Ohio, Pennsylvania, Tennessee, North Carolina, and South Carolina to fathers born in the three southern 
states. Matched observations are weighted to recover the observed mortality rate in each state. The sample 
includes observations in the outcome year with fathers that could be matched to a state-of-birth childhood home 
in a prior census. Pre-migration occupation indicators are relative to the omitted category of "all other 
occupations." A tenant farmer is an observation that reports occupation as farmer and rents a farm. A head of 
household is literate if reporting that they can both read and write (in 1900-1920) and if reporting that they are 
literate in 1930. 
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Table 4: Summary statistics of pre-migration characteristics in matched sample 

 
Non-migrants Migrants p-value of difference 

 
(N= 11,098) (N= 7,993)  

 
   

Farmer (owner operator) 0.17 0.15 0.034 
Tenant farmer 0.50 0.43 0.000 
Farm laborer 0.07 0.07 0.126 
Laborer 0.13 0.13 0.874 
Other occupation 0.14 0.22 0.000 
Owner-occupied housing 0.24 0.26 0.000 
Literate head 0.53 0.57 0.000 
Notes: The sample includes African-American births and infant deaths in Illinois, Ohio, Pennsylvania, 
Tennessee, North Carolina, and South Carolina to fathers born in the three southern states. Observations are 
weighted by the number of black births in each state and period within a region. The sample includes 
observations in the outcome year with fathers that could be matched to a state-of-birth childhood home in a 
prior census.  A tenant farmer is an observation that reports occupation as farmer and rents a farm. A head of 
household is literate if reporting that they can both read and write (in 1900-1920) and if reporting that they are 
literate in 1930. 
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Table 5: Period total fertility rate of southern-born migrant and non-migrant women 

 
1920 1930 1940 

Non-migrant 3.7 2.3 1.9 
Migrant 1.7 1.5 1.3 

Notes: The sample includes southern-born black women aged 16 and over living in the South, Northeast, and Midwest census regions 
from the IPUMS 1940 full count, 1930 5%, and 1920 1% samples. The period total fertility rate is calculated by adding across one-
year age groups the proportion of women reporting an infant in the household.   
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Table 6: Fertility and marital outcomes of southern-born migrant and non-migrant African-American women. 

 
(1) (2) (3) (4) 

 

Children ever 
born P(> 0 kids) Age at marriage P(Ever Married) 

 
(#) (p.p.) (years) (p.p.) 

     Migrant*1940 -1.27*** -11.1*** 0.43*** -1.63*** 

 
(0.02) (0.34) (0.032) (0.047) 

Migrant*1930 
  

1.10*** 0.96*** 

   
(0.046) (0.22) 

Migrant*1920 
   

0.39 

    
(0.67) 

Controls 
         State of birth Y Y Y Y 

     Age Y Y Y Y 
     Census year N N Y Y 

     Constant 3.76*** 78.6*** 20.92*** 85.2*** 

 
(0.03) (0.35) (0.05) (0.22) 

     

IPUMS sample 1940-100% 1940-100% 
1940-100% 
1930-5% 

1940-100% 
1930-5% 
1920-1% 

     
     
Observations 88,919 131,031 227,102 3,906,222 
R-squared 0.094 0.052 0.070 0.260 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors are in parentheses. The sample includes southern-born black women 
aged 16 and over living in the South, Northeast, and Midwest census regions. All regressions include controls for state of birth and 
age. Census year indicators are included when sample consists of multiple census years. The variable of interest (Migrant*Year) is an 
indicator for a migrant mother (i.e. a southern-born female living in the Midwest or Northeast census regions at the time of the 
decennial census). Each column represent a regression with a separate dependent variable: 1) The number of children ever born, 2) an 
indicator for having at least one child, 3) age at first marriage, 4) an indicator for ever being married.   
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Table 7: Impacts on subsamples to explore potential mechanisms 
 

Base 

Urban 
Residence 

Status 
Neonatal 

Death 

Post-
neonatal 
Death Male Female 

Migrant*1920 0.1097*** 0.1171*** 0.0609*** 0.0576*** 0.1218*** 0.0926*** 
 (0.019) (0.019) (0.015) (0.016) (0.028) (0.026) 
       
Migrant*1930 0.0451*** 0.0516*** 0.0280*** 0.0206*** 0.0561*** 0.0325*** 
 (0.008) (0.009) (0.006) (0.007) (0.012) (0.011) 
       
Migrant*1940 0.0112 0.0192** 0.0125** -0.0011 0.0151 0.0048 
 (0.008) (0.008) (0.006) (0.006) (0.012) (0.011) 
       
Urban*South*1920  0.0608***     
  (0.017)     
       
Urban*South*1930  0.0297**     
  (0.012)     
       
Urban*South*1940  0.0263**     
  (0.011)     
       
Constant 0.1005*** 0.0934*** 0.0828*** 0.0297** 0.0775*** 0.1227*** 
 (0.018) (0.018) (0.016) (0.013) (0.026) (0.026) 
       
N 19,091 19,091 19,091 18,339 9,652 9,436 
R-squared 0.028 0.029 0.024 0.024 0.040 0.044 
County FE Y Y Y Y Y Y 
Pre-migration 
controls interacted 
with year indicator 

Y Y Y Y Y Y 
 

Notes: Robust standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1 The dependent variable is equal to 1 if the child 
died as an infant and 0 otherwise. The sample includes African-American births and infant deaths in Illinois, Ohio, 
Pennsylvania, Tennessee, North Carolina, and South Carolina to fathers born in the three southern states. Urban is defined 
as living in a city with more than 2500 people in the outcome year. Matched observations are weighted to recover the 
observed mortality rate in each state. The sample includes observations in the outcome year with fathers that could be 
matched to a state-of-birth childhood home in a prior census. Pre-migration occupation indicators are relative to the 
omitted category of "all other occupations." A tenant farmer is an observation that reports occupation as farmer and rents a 
farm. A head of household is literate if reporting that they can both read and write (in 1900-1920) and if reporting that they 
are literate in 1930. 
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Table A1: Comparison of revised black infant mortality rates to published Vital Statistics of United States 
       
State of birth Years  VSUS rate Revised rate  Diff (Revised - VSUS) 
        
Illinois 1935-1940  6.34 6.39  0.04 = 
Illinois 1927-1930  10.50 10.68  0.18 + 
Illinois 1915-1920  n.a. 18.22  n.a 

 Ohio 1935-1940  7.23 7.44  0.21 + 
Ohio 1927-1930  12.15 11.04  -1.10 - 
Ohio 1915-1920  n.a. 15.89  n.a 

 
  

 
  

 
  Tennessee 1935-1940  8.21 6.88  -1.33 - 

Tennessee 1927-1930  11.33 9.53  -1.80 - 
Tennessee 1915-1920  n.a. 11.64  n.a. 

 North Carolina 1935-1940  8.30 8.29  -0.01 = 
North Carolina 1927-1930  10.49 9.75  -0.74 - 
North Carolina 1915-1920  n.a. 10.52  n.a. 

 South Carolina 1935-1940  9.03 7.96  -1.07 - 
South Carolina 1925-1930  n.a. 9.85  n.a. 

 South Carolina 1915-1920  n.a. 11.82  n.a. 
         

Notes: All entries in the table are measured in terms of p.p. (alternatively deaths per 100 live births). Infant mortality rates are for all black births in each state. 
VSUS did not report births prior to 1927 for IL, OH, NC, and TN, and prior to 1932 for SC. Because of this a comparison is not available for some years and is 
denoted by "n.a.". Revised and VSUS rates are six-year averages in 1940 and 4-year averages in 1930 to simplify the comparison. Revised rates for 1920 are six-
year averages. See section 2 in the main text or the data appendix for a description of how the revised rates are constructed.   
Sources: Vital Statistics of the United States (1915-1940), indices of the 1920-1940 Decennial Census of Population microdata and collected death certificate 

indices provided by FamilySearch.org. 


