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ABSTRACT Children require a large amount of time, effort, and resources to raise. 
Physical help, finan cial con tri bu tions, med i cal care, and other types of assis tance from 
kin and social net work mem bers allow cou ples to space births closer together while 
maintaining or increas ing child sur vival. We exam ine the impact of  kin avail abil ity on 
cou ples’ repro duc tive suc cess in the early twen ti eth-cen tury United States with a panel 
data set of over 3.1 mil lion cou ples linked between the 1900 and 1910 U.S. censuses. 
Our results indi cate that kin prox im ity out side the house hold was pos i tively asso ci-
ated with fer til ity, child sur vival, and net repro duc tion, and sug gest that declin ing kin 
avail abil ity was an impor tant con trib ut ing fac tor to the fer til ity tran si tion in the United 
States. We also find impor tant dif fer ences between mater nal and pater nal kin inside the 
house hold—includ ing higher fer til ity among women resid ing with their mother-in-law 
than among those resid ing with their mother—that sup port hypoth e ses related to the 
contrasting moti va tions and con cerns of par ents and par ents-in-law.

KEYWORDS Fertility decline • Kinship • Longitudinal stud ies • Historical demog ra phy 
• IPUMS

Introduction

Recent stud ies of his tor i cal pop u la tions have found a pos i tive cor re la tion between 
cou ples’ repro duc tive suc cess and the prox im ity of kin (Chapman et al. 2019; Dillon 
et al. forth com ing; Engelhardt et al. 2019; Hacker and Roberts 2017; Jennings et al. 
2012; Rotering and Bras 2015; Willführ et al. 2021; Willführ et al. 2018). Although 
the causal mech a nisms are unclear, the results of these stud ies are con sis tent with 
empir i cal and the o ret i cal research conducted by evo lu tion ary schol ars, who con tend 
that humans are “coop er a tive breed ers.” Relative to the off spring of other pri ma tes, 
human chil dren require a large amount of time, effort, and resources to raise. Physi-
cal help, finan cial con tri bu tions, med i cal care, and other types of assis tance from kin 
allow cou ples to space births closer together while maintaining or increas ing child 
sur vival (Hrdy 2009; Mace and Sear 2005; Sear and Coall 2011).

Research on the impact of kin prox im ity on repro duc tion has focused on mod ern 
pop u la tions or his tor i cal pop u la tions with nat u ral fer til ity pat terns. There have been 
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fewer stud ies of how kin influ enced demo graphic out comes dur ing the fer til ity tran
si tion, which com menced in Europe and parts of North America in the late nineteenth 
cen tury. In this arti cle, we exam ine the impact of kin avail abil ity on repro duc tive 
suc cess in the United States dur ing the early twen ti eth cen tury, a period when the 
nation was expe ri enc ing a rapid decline in fer til ity. Our anal y sis is based on a panel 
data set of over 3.1 mil lion cou ples linked between the 1900 and 1910 U.S. cen-
suses. In addi tion to exam in ing the impact of cores i dent par ents and par ents-in-law 
on the repro duc tive suc cess of child bear ing women, we develop mea sures of sur name 
kin den sity and prox im ity to moth ers-in-law out side the house hold to inves ti gate the 
impact of wider kin net works on cou ples’ repro duc tion. Another con tri bu tion of our 
study stems from the unique data avail  able in these two censuses, which allow us to 
con struct con di tional mod els of changes in fer til ity, child mor tal ity, and net repro-
duc tion that adjust for cou ples’ prior repro duc tive his to ries and for known cor re lates 
of fer til ity and child mor tal ity. In con trast, most his tor i cal stud ies are lim ited to mea-
sures of net repro duc tion and suf fer selec tion biases related to their crosssec tional 
designs (e.g., Hacker and Roberts 2017).

Our results indi cate that kin prox im ity out side the house hold was pos i tively asso-
ci ated with fer til ity, child sur vival, and net repro duc tion, and sug gest that declin ing 
kin avail abil ity was an impor tant fac tor in the fer til ity tran si tion in the United States. 
We also find sig nifi  cant dif fer ences between mater nal and pater nal kin inside the 
house hold, supporting hypoth e ses related to dif fer ences between the moti va tions and 
con cerns of par ents and those of par ents-in-law.

Background

Reproductive suc cess depends on the num ber of chil dren women give birth to and the 
num ber of those chil dren who sur vive to repro duc tive age. For most of the nineteenth 
cen tury, when approx i ma tely six in 10 females born in the United States sur vived to 
child bear ing age, replace ment fer til ity was about 3.4 chil dren per woman. Buoyed by 
high wages and the wide spread avail abil ity of inex pen sive land, Amer i can cou ples 
mar ried early and were extraor di narily suc cess ful in their repro duc tion, aver ag ing 
about 7.0 chil dren per woman at the begin ning of the nineteenth cen tury. The mor
tal ity tran si tion, which began about 1870, increased female sur vi vor ship, low er ing 
replace ment fer til ity to 2.7 chil dren by 1900.1 Declining nup tial ity and the dif fu sion 
of mar i tal fer til ity con trol, how ever, lowered the total fer til ity rate to 3.5 in 1900,  just 
0.8 chil dren above replace ment (Coale and Zelnik 1963; Hacker 2003).

Mortality and fer til ity dif fer en tials wid ened dur ing the demo graphic tran si tion, 
resulting in large disparities in repro duc tive suc cess among dif fer ent groups. Stud-
ies have found sig nifi  cant rela tion ships between a vari ety of demo graphic and other 

1 We esti mated replace ment fer til ity using Sardon’s approx i ma tion (1991), in which replace ment fer til ity 
is the inverse of the prod uct of the prob a bil ity of sur vival to the mean age at moth er hood and the pro por
tion of female births. Following Hacker (2003, 2010), we assumed that the mean age of moth er hood in the 
late nineteenthcen tury United States was approx i ma tely 30 years, the pro por tion sur viv ing to age 30 prior 
to 1870 was 0.600, and the pro por tion of female births was 0.488. For 1900, we assumed the pro por tion 
sur viv ing to the mean age at child bear ing was 0.750.
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char ac ter is tics—includ ing rural–urban res i dence, lit er acy, coun try of birth, abil ity 
to speak English, occu pa tion, and income—and fer til ity, fer til ity decline, and child 
sur vival. For exam ple, farm cou ples liv ing in rural areas and for eignborn cou ples 
tended to have the highest rates of repro duc tion, while nativeborn pro fes sional cou
ples liv ing in urban areas tended to have the low est rates (Dribe et al. 2014, 2020; 
Hacker and Roberts 2017; Preston and Haines 1991). These find ings are con sis tent 
with adap ta tion the o ries of fer til ity decline that empha size the role of eco nomic fac-
tors, includ ing child quan tity–qual ity trade-offs asso ci ated with increased incomes, 
urban i za tion, indus tri al i za tion, and school ing, and with inno va tion and dif fu sion the
o ries that empha size the impor tance of such cul tural fac tors as reli gious sec u lar i za-
tion (Hacker 2016; Hacker and Roberts 2019).

A poten tially impor tant fac tor overlooked in prior research on the U.S. fer til ity 
tran si tion is the pos si ble impact of declin ing kin avail abil ity on fer til ity. In a pioneer-
ing study of sur name kin pro pin quity in the United States, Smith (1989) observed 
a dra matic decline in kin pro pin quity between 1790 and 1900. As a result of this 
decline, New England, once the region with the highest level of kin pro pin quity in 
the United States, became the region with the low est level. Perhaps not coin ci den
tally, the decline in kin pro pin quity occurred at the same time that cou ples in New 
England assumed a lead ing role in the nation’s fer til ity tran si tion. More recently, 
Nelson (2018, 2020) has documented a dra matic nation wide decline in sur name kin 
pro pin quity—mea sured as the per cent age of fam i lies liv ing within three house holds 
of a fam ily with the same sur name on the cen sus man u script returns—from 29% in 
1790 to 7% in 1940, roughly cor re spond ing to the years of the U.S. fer til ity tran si tion 
(Figure 1).

Neglect of the poten tial role of declin ing kin prox im ity in the fer til ity tran si tion 
is impor tant because kin avail abil ity and assis tance has proven to be an impor tant 
fac tor in cou ples’ repro duc tive suc cess in a wide vari ety of geo graphic and tem po ral 
con texts. Although unre lated indi vid u als can assist par ents with childcare and pro-
vide other types of help, kin tend to pro vide more assis tance (Kramer 2010; Sear and 
Coall 2011; Turke 1989). Kin also increase cou ples’ repro duc tion through the trans-
mis sion of atti tudes and behav iors con du cive to high fer til ity, a mech a nism known as 
“kin prim ing.” Although the o ret i cally dis tinct from kin assis tance, kin prim ing tends 
to operate in the same direc tion: prox im ity to and more fre quent inter ac tions with 
kin are asso ci ated with greater repro duc tive suc cess (Newson et al. 2005; Newson 
et al. 2007). The “kin influ ence” hypoth e sis con tends that longterm changes in the 
prox im ity of kin were an impor tant evo lu tion ary fac tor in the decline of fer til ity. The 
tran si tion from kinbased com mu ni ties to non–kinbased social groups, which typ i
cally occurs dur ing eco nomic mod ern i za tion, cor re sponds with the wid en ing of social 
net works, less fre quent con tact with kin, and the evo lu tion of social norms toward 
atti tudes and behav iors less con du cive to high rates of repro duc tion (Newson et al. 
2005; Newson and Richerson 2009; Sear and Coall 2011; Turke 1989).

Kin avail abil ity may influ ence demo graphic behav ior, and con trib ute to fer til ity 
and mor tal ity decline, in the o ret i cally dis tinct ways that are impos si ble to sep a rate 
empir i cally in his tor i cal data. Over time, the rela tion ship between kin avail abil ity and 
repro duc tion is endog e nous. During the U.S. demo graphic tran si tion, declin ing rates 
of repro duc tion meant fewer kin were avail  able in sub se quent gen er a tions to assist 
and sup port child bear ing cou ples. High lev els of outmigra tion (Hall and Ruggles 
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2004) fur ther reduced kin avail abil ity and the poten tial num ber of kin inter ac tions. 
Expected rela tion ships between repro duc tion and kin avail abil ity, how ever, are com
plex; the mean num ber of dif fer ent types of kin (e.g., moth ers, grand moth ers, daugh
ters, grand daugh ters, sis ters, nieces, aunts, and cous ins) varies as indi vid u als age and 
in response to chang ing pat terns of mor tal ity and fer til ity (Goodman et al. 1974; 
Mur phy 2011). Although the demo graphic tran si tion likely resulted in fewer prox i-
mate kin and kin inter ac tions over time, it also meant that child bear ing cou ples had 
fewer sib lings com pet ing for kin sup port. Table 1, which denotes the cur rent gen er-
a tion of child bear ing cou ples as G2, their par ents’ gen er a tion as G1, their grand par
ents’ gen er a tion as G0, and their chil dren’s gen er a tion as G3, shows sev eral poten tial 
path ways linking demo graphic change and kin avail abil ity dur ing the demo graphic 
tran si tion and the expected impact on the repro duc tion of G2 cou ples.

If we limit our per spec tive to the poten tial avail abil ity of par ents and par entsin
law and assume out-migra tion was con stant, the known fer til ity and mor tal ity changes 
around the turn of the twen ti eth cen tury are con sis tent with increased paren tal avail abil
ity, all  else being equal. Lower mor tal ity in G1 rel a tive to G0 increased the prob a bil ity 
that G1 par ents sur vived to their G2 chil dren’s child bear ing years. At the same time, 
lower fer til ity in G1 rel a tive to G0 meant that G2 cou ples had fewer sib lings com pet ing 
for G1 par ents’ time, resources, and atten tion. We there fore expect that the mor tal ity 
and fer til ity tran si tions allowed G1 to pro vide more time and resources toward the rear-
ing of their G3 grandchildren. Although it rep re sents a highly selected pop u la tion in the 
United States, the per cent age of grand par ents resid ing in the same house hold as their 
grandchildren rose mod estly in the early twen ti eth cen tury, con sis tent with this inter pre-
ta tion. At the same time, how ever, the demo graphic tran si tion con trib uted to the avail
abil ity of fewer other types of G1 and G2 kin (e.g., aunts, uncles, sib lings, cous ins).

Migration, how ever, was not con stant. Compared with fer til ity and mor tal ity, 
migra tion is a demo graphic behav ior over which indi vid u als had a greater degree 

Fig. 1 Total fertility and paternal kin propinquity in the United States, 1800–1940
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of choice. Qualitative evi dence from the twen ti eth cen tury sug gests that as cou ples 
become more aware of the costs of childrearing, they make more planned choices 
about their fer til ity and who will pro vide sup port for rais ing chil dren (Hilevych 2018, 
2020; Hilevych and Rusterholz 2018; Rusterholz 2015). If G1 and G2 cou ples were 
mak ing ratio nal deci sions about migra tion and where they would live in rela tion to 
each other, it is likely that G2 child bear ing cou ples became increas ingly cog ni zant 
of the poten tial role of kin in car ing for young G3 chil dren. Nonetheless, the data are 
con sis tent with a long-term trend toward reduced kin prox im ity and con tact. Although 
inter state migra tion fell between the late nineteenth cen tury and early twen ti eth cen
tury, intra state migra tion, par tic u larly from rural to urban areas, reduced the prox im
ity of par ents from their child bear ing chil dren (Hall and Ruggles 2004; Nelson 2018).

Increased migra tion can also con trib ute to lower lev els of kin prim ing. The act of 
migra tion by G2 cou ples may itself be a con scious break with the influ ence of G1 

Table 1 Potential path ways linking demo graphic change with kin avail abil ity and repro duc tion dur ing the 
U.S. demo graphic tran si tion

Demographic 
Context

Expected Impact on Kin Availability and Potential Kin 
Assistance for G2 Couples Relative to G1 Couples

Expected Impact on 
the Reproduction of 

G2 Couples

Declining Fertility Increases the poten tial sup port from and inter ac tion with 
par ents, as each G2 cou ple has fewer sib lings com pet
ing for par ents’ sup port and assis tance

Positive

Declining Fertility Decreases the poten tial sup port from and inter ac tion with 
G1 aunts, uncles, and other G1 kin, as G1 par ents have 
fewer sib lings, cous ins, and other G1 kin to assist with 
sub se quent gen er a tion

Negative

Declining Fertility Decreases the poten tial sup port from and inter ac tion with 
G2 sib lings and cous ins, as each G2 cou ple has fewer 
sib lings, cous ins, and other G2 kin

Negative

Declining Mean Age 
at Childbearing

G1 par ents and other G1 kin will be youn ger at birth of 
G3, allowing G1 to have more healthy years of life 
expec tancy overlapping with G3

Positive

Declining Mortality More G1 par ents will sur vive their child bear ing years, 
increas ing the num ber of G2 born, which in turn 
increases the num ber of G2 sib lings com pet ing for G1 
par ents’ sup port and assis tance

Negative

Declining Mortality More G2 will sur vive to their child bear ing years, increas
ing the num ber of sib lings com pet ing for G1 par ents’ 
sup port and assis tance

Negative

Declining Mortality More G1 par ents will sur vive to the birth of G3 Positive
Increasing Migration Increased migra tion in G1 and G2 decreases the chances 

G2 will live in an area with high num bers of G1 and 
G2 kin, which in turn decreases the poten tial sup port 
from and inter ac tion with G1 and G2 kin

Negative

Notes: Expected impacts are based on assumed changes in fer til ity, mean age at childbearing, mor tal ity, 
and migra tion dur ing the U.S. demo graphic tran si tion, begin ning between gen er a tions G0 and G1 and con
tinu ing to gen er a tions G2 and G3. A pos i tive impact on repro duc tion in G2 is the assumed com bined result 
of increased fer til ity and reduced child mor tal ity asso ci ated with greater kin avail abil ity, rel a tive to gen er
a tion G1. A neg a tive impact on repro duc tion in G2 is the assumed com bined impact of decreased fer til ity 
and increased child mor tal ity asso ci ated with lower kin avail abil ity rel a tive to gen er a tion G1.
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par ents. Even if migra tion deci sions that sep a rated G1 and G2 were mutual, the lim i-
ta tions of the era’s transportation tech nol ogy meant that gen er a tions sep a rated by 500 
or more miles were at least a day’s jour ney apart, even if they had access to rail roads. 
Over shorter dis tances out side the rail road net work, travel by horse and stage coach 
was lim ited to an effec tive speed of less than six miles per hour (Perez-Cervantes 
2014). As a result, fam i lies liv ing in dif fer ent counties, and cer tainly those in dif fer-
ent states, had lim ited direct con tact with each other (Boyd and Walton 1971). When 
cou ples have lim ited con tact with their par ents, the social and cul tural pres sure to 
start a fam ily or have more chil dren may be reduced. Migrants are also likely to have 
bet ter access to infor ma tion, increas ing the chances they will know about con tra cep
tives, and be embed ded in dif fer ent social net works (Klüsener et al. 2019). Distance 
may have made the heart grow fonder, but it made famil ial con nec tions, influ ence, 
and assis tance harder.

Both the his tor i cal and con tem po rary lit er a ture make it clear that some kin are 
more impor tant than oth ers. Much research has focused on the role of older women. 
The “grand mother hypoth e sis” pos its grand moth ers’ con tri bu tions to the sup port, 
sus te nance, and sur vival of their grandchildren as a pos si ble expla na tion for the puz
zlingly long post men o pausal life span of human females rel a tive to other pri ma tes. 
According to this evo lu tion ary per spec tive, a post men o pausal woman—although 
beyond her own child bear ing years—could increase the quan tity and qual ity of her 
sur viv ing grandchildren, and thus her repro duc tive fit ness, by pro vid ing sup port and 
childcare assis tance to her daugh ter or daugh ter-in-law. Several stud ies have sug-
gested that pater nal grand moth ers have a stron ger pronatal effect on cou ples’ fer til ity 
than mater nal grand moth ers, who may be more likely to bal ance the desire for grand-
children with con cerns about the costs and risks of child bear ing to their daugh ters 
(Hawkes et al. 1998; Voland et al. 2005). In a review by Sear and Coall (2011) of 
39 arti cles on the effects of par ents and par entsinlaw on fer til ity, the pres ence of a 
child bear ing woman’s par ents was more likely to reduce her fer til ity than increase 
it, while the pres ence of her par entsinlaw almost invari ably increased her fer til ity.

Relatively few his tor i cal stud ies have inves ti gated the impact of kin on fer til ity or 
child mor tal ity. Data and mea sure ment issues largely explain this gap in the lit er a ture. 
Censuses and reg is tra tion sys tems do a good job of iden ti fy ing the rela tion ships of 
peo ple who live in house holds, but do not typ i cally inquire about social or genetic 
rela tion ships beyond the house hold unit. Although research ers can study the impact 
of cores i dent kin on cou ples’ repro duc tion—such as the Rotering and Bras (2015) 
study of the impact of sib lings, other cores i dent kin, and nonkin on birth inter vals 
in the Netherlands—the large major ity of kin in Western soci e ties lived out side the 
house hold. The his tor i cal demo graphic lit er a ture on extended kin and fer til ity has 
focused on China and Japan, where com plex fam ily sys tems pres ent more oppor-
tu ni ties to mea sure kin in the house hold and their impact on demo graphic behav ior. 
For exam ple, research ers asso ci ated with the Eurasia Project (Bengtsson et al. 2004; 
Tsuya et al. 2010) found that the pres ence of moth ers and moth ers-in-law was pos i-
tively cor re lated with repro duc tion in eigh teenth- and nineteenth-cen tury pop u la tions 
in north east ern Japan and north east ern China, but only in cer tain con texts. The results 
var ied by gen der and birth order, and sug gest that older women may have helped their 
daugh ters and daugh ters-in-law avoid female infan ti cide among higher order female 
births (Tsuya and Kurosu 2010; Wang et al. 2010). In a recent com par a tive study of 
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male child mor tal ity in three East Asian pop u la tions, Dong et al. (2017) found that the 
impact of cores i dent grand par ents, uncles, and aunts was either neg li gi ble or incon
sis tent across pop u la tions.

Historical research on the impact of kin out side the house hold requires an exten-
sive gene a log i cal recon struc tion, the exis tence of direct sur vey ques tions on kin prox-
im ity, or indi rect esti ma tes based on shared sur names and is there fore less com mon 
than research on cores i den tial kin. Genealogies typ i cally are bet ter at iden ti fy ing the 
num ber and type of kin still liv ing than their phys i cal prox im ity. In a study of the vil
lages of Liaoning, China, Campbell and Lee (2008) found that the num ber of prox i
mate male kin in the same gen er a tion out side the house hold was an impor tant fac tor in 
men’s chances of mar riage. Using gene a log i cal data in the Utah Historical Database, 
Jennings et al. (2012) found that women’s child bear ing birth inter vals were shorter 
if their mother or mother-in-law was alive. In a recent paper, Dillon et al. (forth- 
 com ing) com pared the impact of grand par ents’ vital sta tus and res i den tial prox im ity 
on fer til ity in four mostly pretransition pop u la tions in Sweden, Utah, and Que bec. 
The results indi cate that pater nal grand moth ers had the most con sis tent fer til ity-
enhanc ing effects on cou ples’ fer til ity across the study pop u la tions.

The influ ence of grand moth ers on infant sur vival has been stud ied in a vari ety of 
con texts, includ ing pre–demo graphic-tran si tion Europe (Ragsdale 2004; Voland and 
Beise 2002), nineteenth-cen tury Utah (Heath 2003), eigh teenth- and nineteenth-cen tury 
China and Japan (Wang et al. 2010), and eigh teenthcen tury Québec (Engelhardt et al. 
2019). For exam ple, Beise (2004) reported that between 1680 and 1750, chil dren under 
the age of two in Que bec had a 20% to 30% lower chance of mor tal ity if their mater nal 
grand mother was still liv ing, but found no effects of hav ing a liv ing mater nal grand  
fa ther, pater nal grand mother, or pater nal grand fa ther.

Although inter gen er a tional help from grand par ents to par ents and chil dren 
appears to be a uni ver sal behav ior in humans, envi ron men tal, soci e tal, and eco
nomic con texts likely mod er ate kin behav ior and its impact on repro duc tion (Sear 
2017; Willführ et al. 2021). Most his tor i cal stud ies of the impact of kin on demo-
graphic out comes focus on the pre–demo graphic-tran si tion era, when cou ples 
asserted rel a tively lit tle con scious con trol over their fer til ity. The role of kin dur ing 
the demo graphic tran si tion—espe cially kin out side the house hold—has received 
less atten tion. In two recent papers exam in ing cross-sec tional cor re lates of fer til-
ity in the 1850, 1880, 1910, and 1930 U.S. censuses, Hacker and Roberts (2017, 
2019) reported a pos i tive cor re la tion between the num ber of women’s own chil dren 
youn ger than five in the house hold and the pres ence of a poten tial motherinlaw 
(i.e., some one whose sur name, age, mar i tal sta tus, and birth place suggested that 
she was the woman’s motherinlaw) liv ing in a house hold enu mer ated within five 
house holds in the cen sus from the focal cou ple. However, the pres ence of a mother 
or motherinlaw within the child bear ing woman’s house hold was neg a tively asso
ci ated with the num ber of liv ing chil dren. The authors spec u lated that the neg a
tive asso ci a tion between repro duc tion and coresidence could have been the result 
of unob served selec tion mech a nisms. For exam ple, if the pres ence of a mother or 
motherinlaw in a house hold was related to finan cial hard ship or phys i cal frailty, 
her coresidence would have represented an addi tional bur den to the child bear ing 
cou ple rather than the avail abil ity of more assis tance. Coresidence also could have 
led to increased crowding, reduced pri vacy, and reduced coi tal fre quency.
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Showing cau sal ity rather than cor re la tion remains a chal lenge in the his tor i cal lit-
er a ture. Correlations between cou ples’ past repro duc tive behav ior and their par ents’ 
cur rent coresidence are unsuit able for deter min ing the direc tion of cau sal ity. A recent 
paper by Willführ et al. (2021), which relied on a panel of indi vid u als linked between 
the 1880, 1890, 1900, and 1910 fullcount Swed ish censuses, min i mized poten tial 
selec tion biases by cor re lat ing the coresidence or prox im ity of a cou ple’s par ents in 
each cen sus with the cou ple’s sub se quent repro duc tion, mea sured at the next cen
sus. The results indi cate that while coresidence with mater nal par ents lowered a cou-
ple’s sub se quent fer til ity, pos si bly out of paren tal con cern for their daugh ter’s health, 
coresidence with pater nal par ents increased it. The authors noted, how ever, that some 
selec tion bias is impos si ble to avoid. As in other countries dom i nated by the nuclear 
fam ily sys tem, a very small pro por tion of house holds in Sweden contained grand-  
par ents and there fore expe ri enced “strong selec tion in terms of both health and  
socio eco nomic con di tions into this spe cific house hold arrange ment.” More impor
tantly, the anal y sis also dem on strated a neg a tive cor re la tion between fer til ity and the 
dis tance pater nal par ents out side the house hold lived from their chil dren, pro vid ing 
sup port for the pos i tive role of nearby kin in cou ples’ repro duc tive suc cess.

To our knowl edge, the first social sur veys in the United States to directly inquire 
about the prox im ity of kin, and affec tive ties with non res i dent fam ily, were stud
ies by soci ol o gist Ernest Burgess and col leagues of engaged and mar ried cou ples in 
the 1930s (Burgess and Cottrell 1939; Burgess and Wallin 1953). Little use of these 
mea sures, how ever, was made in the main pub li ca tions resulting from these stud ies. 
Major sur veys of fam ily rela tion ships around the world now ask about the prox im ity 
of kin (Sear and Coall 2011). The widely used Health and Retirement Survey in the 
United States, for exam ple, now includes ques tions on kin prox im ity. Among other 
things, kin prox im ity exerts an impor tant influ ence on adults’ res i den tial mobil ity 
deci sions. Kin who live close by restrain moves, and many moves are moti vated by 
the need for mid dleaged adult chil dren to be closer to elderly par ents (Spring et al. 
2017). But many of these data are recent (after the peak of the baby boom) or per tain 
to fam i lies in mod ern lower income soci e ties. We know lit tle about the effects of kin 
prox im ity in North America and Western Europe dur ing the early stages of the demo-
graphic tran si tion, and to know more we have to work with indi rect mea sures of kin 
prox im ity.

Data and Methods

Data

Our anal y sis is based on newly released data from the IPUMS Multigenerational 
Longitudinal Panel (MLP) (Helgertz, Ruggles et al. 2020), which con tains iden ti-
fi ers linking records of men and women in the fullcount IPUMS data sets of the 
1900–1940 censuses (Ruggles et al. 2019). We selected the 1900 to 1910 period as 
these censuses pos sess sub stan tial advan tages for the pur poses of this study. Specif-
ically, both censuses asked evermar ried females to indi cate the num ber of chil dren 
they had borne and the num ber of those chil dren who were still alive, which allowed 
us to mea sure cou ples’ repro duc tive suc cess along three deminsions: fer til ity, child 
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mor tal ity, and net repro duc tion. In con trast, most his tor i cal stud ies (e.g., Dribe and 
Eriksson 2019; Hacker and Roberts 2017) have been lim ited to mea sures of net repro
duc tion based on the num ber of cores i dent chil dren. Both censuses also included 
demo graphic and socio eco nomic var i ables iden ti fied in prior stud ies as impor tant 
cor re lates of repro duc tion and child mor tal ity, such as women’s age-group, race, 
nativ ity, lit er acy, urban–rural res i dence, age dif fer ence from spouse, and spouses’ 
race, nativ ity, lit er acy, and occu pa tional group.

The links were gen er ated through a twostep prob a bi lis tic linking algo rithm, first 
iden ti fy ing highcon fi dence links in the data through the use of an elab o rate set of 
linking var i ables. The sub se quent step exploits already declared con fi dent matches 
to iden tify less cer tain links among other house hold mem bers. The linking algo rithm 
not only links a higher share of males com pared to other meth ods used within the 
social sci ences, but also is char ac ter ized by higher pre ci sion (Helgertz, Price et al. 
2020). Of the 72.5 mil lion indi vid u als enu mer ated in the 1900 cen sus, the IPUMS 
MLP con fi dently linked 41% to a record in the 1910 cen sus.2

Our tar get study pop u la tion was mar ried women aged 15–44 in the 1900 cen sus 
with at least one sur viv ing child and who remained mar ried to the same spouse in the 
1910 cen sus. Once linked, all  cou ples there fore included one or more chil dren at risk 
of death in the sub se quent 10 years. For our anal y sis of fer til ity and repro duc tion, we 
fur ther lim ited the study pop u la tion to women aged 15–34 in 1900. If we assume that 
men o pause began after age 45, women in the study pop u la tion were recently fecund 
and at risk to have addi tional chil dren with out inter rup tion by wid ow hood, sep a ra
tion, divorce, or sig nifi  cant agerelated ste ril ity. Of the 5.35 mil lion mar ried women 
aged 15–44 in 1900 who met the selec tion cri te ria, 3.17 mil lion (59%) were suc cess
fully linked along with their spouse.

Although the rep re sen ta tive ness of our linked sam ple to the poten tial tar get pop u-
la tion is not essen tial to our results, which are based on changes in repro duc tion in the 
decade between 1900 and 1910, cou ples in the final linked data set are broadly rep re
sen ta tive of cou ples who had been mar ried for 10 or more years in 1910 and had had 
at least one child born prior to 1900. Compared with their coun ter parts in the poten
tial base line pop u la tion, women in the linked data set had about the same num ber of 
chil dren on aver age in 1910 (4.97 vs. 5.02); were more likely to be White (94.3% vs. 
90.5%), mar ried to a farmer (36.3% vs. 35.4%), and lit er ate (93.5% vs. 91.6%); and 
were less likely to be for eignborn (15.9% vs. 18.0%). Among indi vid u als born in the 
United States, those in the linked data set were more likely than their coun ter parts in 
the poten tial base line pop u la tion to have been born in a Midwestern state (40.4% vs. 
35.8%), roughly as likely to have been born in a Northeastern state (24.3% vs. 22.7%) 
or a Western state (2.6% each), and less likely to have been born in a Southern state 
(32.7% vs. 38.9%). These dif fer ences reflect char ac ter is tics that affect the like li hood 
of accu rate enu mer a tion (lit er acy, region of res i dence) and the chance of being linked 
(statespe cific birth cohort size). Women in the linked pop u la tion were slightly more 
likely than those in the poten tial base line pop u la tion to have had a mother and father 
in the house hold in 1900 (3.5% vs. 3.3% for moth ers, and 1.6% vs. 1.5% for fathers). 
These mod est dif fer ences are likely the result of our linking pro ce dures, which were 

2 This is a low esti mate of the true link age rate, as a non triv ial num ber of indi vid u als enu mer ated in the 
1900 cen sus de facto are unlinkable to the 1910 cen sus owing to death or emi gra tion.
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biased toward wellenu mer ated house holds in both cen sus years and toward more 
con sis tently spelled names.

Methods and Variables

The com plete-count data sets allowed us to con struct sev eral mutu ally exclu sive esti-
ma tes of the avail abil ity of kin both within and out side the house hold. The mea
sure ment of kin inside the house hold was straight for ward and direct. Both censuses 
recorded indi vid u als’ rela tion ship to the house hold head, allowing us to iden tify the 
pres ence of coresiding moth ers, fathers, moth ers-in-law, and fathers-in-law of child-
bear ing women (Ruggles and Brower 2003). For con sis tency, all  rela tion ships cited 
in the fol low ing are to the child bear ing women in the linked data set. We refer to 
kin who shared a sur name with the child bear ing woman and her spouse as pater nal 
kin. We also iden ti fied the pres ence of female ser vants, who could have con trib uted 
childcare or other types of house hold assis tance to moth ers (Jennings 2019). Our esti
ma tion of kin out side the house hold was indi rect, and nec es sar ily lim ited to pater nal 
kin who had the same sur name as child bear ing cou ples. We cre ated two esti ma tes: (1) 
a con ser va tive esti mate iden ti fy ing the pres ence of poten tial moth ers-in-law within 
five house holds on either side of the house hold of cou ples in the data set, and (2) a 
less restric tive proxy of pater nal kin avail abil ity based on the den sity of non ran dom 
shared sur names in cou ples’ cen sus enu mer a tion dis tricts.

Our indi rect mea sures of pater nal kin out side the house hold were pos si ble because 
of the way the 1900 and 1910 censuses were enu mer ated and the avail abil ity of 
restricted ver sions of the com pletecount 1900 and 1910 IPUMS data sets with names 
included. In both censuses, the for ma tive admin is tra tive unit was the enu mer a tion 
dis trict, which were constructed by local offi cials. The typ i cal enu mer a tion dis trict in 
1900 included between 1,000 and 2,000 inhab i tants. Where the bor ders of enu mer a
tion dis tricts are known, they run down major roads and along bar ri ers to travel such 
as riv ers or rail roads and con form to rec og nized neigh bor hoods (Logan and Parman 
2017). Within dis tricts, sin gle enu mer a tors were instructed to can vas house holds 
sequen tially, lit er ally walk ing from house to house tak ing the cen sus and num ber
ing house holds in their order of vis i ta tion. Researchers who have matched prop erty 
data to cen sus records have shown that house holds sequen tial in the cen sus gen er-
ally were adja cent or very close to each other (Grigoryeva and Ruef 2015; Kenzer 
1987; Owsley 1949). Kenzer, for exam ple, charted the phys i cal path of enu mer a tors 
in Orange County, North Carolina, in the 1850 and 1860 censuses. Although their 
routes across the county were cir cu i tous, the enu mer a tors clearly followed coun try 
roads, paths, riv ers, and creeks, with house holds enu mer ated in order. Grigoryeva and 
Ruef’s (2015) pre cise map ping of a Washington, D.C., enu mer a tion dis trict in 1880 
con firmed that more than 95% of house holds were on a direct walk ing path of the 
enu mer a tor. While the dis tance between house holds var ied between urban and rural 
areas, the order pro vi des a rank ing of the clos est neigh bors. The sequen tial house
hold order is maintained in the IPUMS com pletecount data sets through the var i able 
serial that identifies unique house holds and their order within the enu mer a tion dis
trict (Hacker and Roberts 2017; Logan and Parman 2017).
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To iden tify poten tial moth ersinlaw in nearby house holds, we exam ined all  indi
vid u als in the five house holds enu mer ated imme di ately before and after each mar ried 
cou ple’s house hold. If there was an evermar ried woman resid ing in one of the 10 
house holds who shared the hus band’s last name, had the same birth place as his moth-
er’s birth place, and who was 15–50 years his senior, we assumed the woman was the 
motherinlaw of the child bear ing woman, pro vided that the child bear ing woman did 
not have a mother-in-law or father-in-law coresiding in her house hold.3 It is pos si ble, 
of course, that some of the iden ti fied “poten tial moth ersinlaw” were auntsinlaw, 
sig nifi  cantly older sis tersinlaw, or other pater nal kin, and thus some focal women 
had more than one poten tial motherinlaw. Although a higher num ber of poten tial 
moth ers-in-law had mean ing, we decided to treat the mea sure as a dichot o mous indi-
ca tor. We excluded from our con struc tion of neigh bor ing houses any group quar ters, 
such as pris ons, hos pi tals, or poor farms, and lim ited our search to the nearest 10 reg
u lar house holds. Hacker and Roberts (2017) include more detail on the con struc tion 
of the var i able.

Our less restric tive esti mate of kin avail abil ity out side the house hold relied on 
the den sity of adults shar ing the same sur name and resid ing in the same enu mer a tion 
dis trict as focal cou ples. Some sur names, of course, were more com mon than oth ers 
and had the poten tial to occur more often ran domly. To dis tin guish between sur name 
pop u lar ity and kin avail abil ity, we used the dis tance between sur name matches mea
sured in num ber of house holds in the data set and the dis tri bu tion of sur names at the 
state level to esti mate the num ber of non ran dom sur name matches.

Equation (1) details the cal cu la tion of cou ples’ sur name kin den sity (SKD) among 
adults in the enu mer a tion dis trict:

 SKD = P(Ki )i=1
n∑

Ae

⎛
⎝⎜

⎞
⎠⎟

,  where P(Ki ) = Ai * 1− Frs −1
Trs −1

⎛
⎝⎜

⎞
⎠⎟

2Di
.  (1)

When indi vid u als in dif fer ent house holds (i) share the same sur name (F) and race 
(r) as a cou ple in the data set (exclud ing women pre vi ously iden ti fied as a nearby 
poten tial motherinlaw), the prob a bil ityadjusted (non ran dom) num ber of adults in 
the house hold with a matching sur name (P(Ki)) is deter mined by (1) the num ber of 
adults with the same sur name in matching house holds (Ai); (2) the num ber of house
holds between the two matches (Di); (3) the num ber of adults with the same sur name 
and race in the state (Frs); and (4) the num ber of adults of the same race liv ing in the 

3 In pre vi ous pub li ca tions, Hacker and Roberts (2017, 2019) discussed the impact of smaller and larger 
search win dows around each focal cou ple. The like li hood of iden ti fy ing an addi tional poten tial mother-
inlaw declined rap idly after the first house hold. Expansion of the search win dow from plus or minus one 
to plus or minus three house holds yielded few addi tional poten tial moth ers-in-law, and fur ther expan sion 
to plus or minus five house holds yielded even fewer, with a neg li gi ble impact on the model results. Ulti-
mately, the anal y sis suggested that lim it ing our search to the 10 “clos est” house holds struck an appro pri ate 
bal ance between find ing a few more poten tial moth ersinlaw and sig nifi  cantly increas ing the chances of 
mis iden ti fi ca tion or overtaxing our com put ing resources. A search win dow of five house holds in either 
direc tion also had the vir tue of being con sis tent with prior work on kin pro pin quity in the United States 
(Smith 1989). We will none the less miss a few moth ers-in-law who were in the same enu mer a tion dis trict 
or were in a dif fer ent enu mer a tion dis trict but were phys i cally close. The effect of these omis sions will be 
to bias coef fi cients mod estly down ward.
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state (Trs). We summed the results for all  house holds in the enu mer a tion dis trict with 
matching sur names to deter mine the total num ber of prob a bil ityadjusted adult sur
name kin. Because the num ber of sur name kin depends on enu mer a tion dis trict size, 
we divided the num ber by the num ber of adults in the enu mer a tion dis trict (Ae) to 
obtain an esti mate of adult sur name kin den sity.4 Nelson (2018, 2020) con tains more 
details and dis cus sion of the con struc tion of sur name kin den sity mea sures.

The most sig nifi  cant lim i ta tion of our sur name kin den sity and nearby poten tial 
mother-in-law mea sures is their lim i ta tion to pater nal kin. Given that prior schol-
ar ship has shown that the role played by mater nal and pater nal kin in repro duc tive 
suc cess is not the same, this lim i ta tion is impor tant, as we omit ted a the o ret i cally 
rel e vant var i able. If the pres ence of mater nal and pater nal kin out side the house hold 
were cor re lated, omit ted var i able bias may have been sig nifi  cant. Although we have 
no way of test ing the pres ence or size of this cor re la tion or its poten tial to bias our 
results directly, ordi nary least-squares regres sion indi cated a mod est neg a tive cor-
re la tion between the coresidence of a child bear ing woman’s mother or father and 
sur name kin den sity in the enu mer a tion dis trict, suggesting the risk of sig nifi  cant 
omit ted var i able bias is low.

Descriptive Results

Table 2 sum ma rizes the char ac ter is tics of the ana lytic sam ple of 2,047,694 linked 
cou ples with women aged 15–34 in 1900 (for our mor tal ity anal y sis, we extend the 
ana lytic sam ple to women aged 15–44 in 1900, which increases the num ber of linked 
cou ples to 3,173,297). During the 10year inter val from 1900 to 1910, these cou ples, 
on aver age, gave birth to 2.15 addi tional chil dren and expe ri enced the death of 0.46 
chil dren.

Unsurprisingly, given the dom i nance of the nuclear fam ily sys tem and high rates 
of fer til ity and mor tal ity in the late nineteenth cen tury, only a small per cent age of the 
mar ried women in the data set had cores i dent par ents or cores i dent par ents-in-law. 
Among those who did so in 1900, a higher per cent age lived with their motherin
law (4.4%) and fatherinlaw (3.4%) than with their own mother (4.0%) and father 
(2.3%), respec tively. The pat tern was reversed in 1910, how ever, when women in the 
data set were more likely to live with their mother (3.5%) and father (1.6%) than with 
their motherinlaw (2.4%) and fatherinlaw (1.0%), respec tively. These changes are 
con sis tent with typ i cal age dif fer ences between spouses (women in the linked data 
set were on aver age 4.8 years youn ger than their spouses), cor re spond ing age dif fer
ences between par ents and par entsinlaw, and cor re spond ing shifts in the num ber of 
sur viv ing mater nal and pater nal par ents at risk of coresidence across time.

Surname kin den sity in cou ples’ enu mer a tion dis tricts aver aged 3.36 adults per 
1,000 in 1900. More than half of all  cou ples in the data set (55.1%) lived in an enu
mer a tion dis trict with no sur name kin. The aver age sur name den sity declined by 
10.1%, to 3.02 adults per 1,000, between 1900 and 1910, in line with the national 
trend of declin ing kin pro pin quity observed by Nelson (2020). Our more con ser va tive 

4 Where con ve nient for illus tra tion and dis cus sion (e.g., Tables 2 and 3), we express adult sur name kin 
den sity per 1,000 adults in the enu mer a tion dis trict.
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Table 2 Characteristics of cur rently mar ried women in the 1900–1910 linked data set

Census Year

Measure 1900 1910

No. of Children Ever Born 2.815 4.965
No. of Children Surviving 2.480 4.170
Age-group
 15–19 0.031
 20–24 0.238
 25–29 0.378 0.040
 30–34 0.354 0.228
 35–39 0.383
 40–44 0.348
Age Difference From Spouse −4.753 −4.835
Residence Type and Population
 Rural, <2,500 0.647 0.607
 Urban, 2,500–9,999 0.073 0.081
 Urban, 10,000–99,999 0.114 0.132
 Urban, 100,000–499,999 0.073 0.081
 Urban, ≥500,000 0.095 0.099
Woman’s Literacy 0.935 0.952
Spouse’s Literacy 0.929 0.949
Race and Nativity
 Black 0.056 0.057
 Nativeborn of nativeborn par ents 0.642 0.640
 Second gen er a tion (nativeborn of for eign par ent(s)) 0.201 0.201
 Foreignborn 0.158 0.159
 Spouse nativeborn of native par ents 0.629 0.629
 Spouse sec ond gen er a tion 0.185 0.185
 Spouse for eignborn 0.186 0.186
Enumerated With a Paid Labor Force Occupation 0.021 0.065
Spouse’s Occupation Group
 Professional 0.030 0.025
 Farmer 0.355 0.363
 Manager/offi cial/pro pri e tor 0.054 0.081
 Clerical/sales 0.047 0.052
 Craftsman 0.131 0.141
 Operative/appren tice 0.099 0.071
 Service worker 0.019 0.021
 Farm laborer 0.046 0.027
 Laborer 0.185 0.210
 Nonoccupational response 0.035 0.010
Woman Interstate Migrant 0.194 0.235
Spouse Interstate Migrant (nativeborn residing outside state of birth) 0.215 0.248
Coresidence of Parents and Parents-in-Law
 Mother cores i dent 0.040 0.035
 Father cores i dent 0.023 0.016
 Mother-in-law cores i dent 0.044 0.024
 Father-in-law cores i dent 0.034 0.010
Coresidence of Female Servants 0.047 0.045
Estimated Measures of Spouse’s Kin Outside the Household
 Adult sur name kin den sity (per 1,000) 3.360 3.020
 Motherinlaw resid ing within five house holds 0.084 0.040
No. of cases 2,047,694 2,047,694

Source: Ruggles et al. (2020).
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mea sure of nearby pater nal kin—the pro por tion of cou ples in which the woman had 
a nearby poten tial motherinlaw—declined as well, from 8.4% in 1900 to just 4.0% 
in 1910, reflecting the com bined effect of mor tal ity and migra tion in the inter ven ing 
decade.

Table 3 illus trates how our mea sures of nearby kin dif fered by cou ples’ res i dence 
loca tions and socio eco nomic and demo graphic char ac ter is tics. Compared with older 
women, youn ger women in the data set had higher per cent ages of cores i dent par ents, 
cores i dent par entsinlaw, and nearby moth ersinlaw. The age pat tern is con sis tent 
with the increas ing cumu la tive risk of mor tal ity among par ents and in-laws with age, 
and with the increas ing cumu la tive risk of migra tion from one’s com mu nity of birth, 
where denser kin net works prevailed, to a new loca tion with less dense kin net works 
(Nelson 2020). Women in rural areas were more likely than oth ers to live within five 
house holds of a poten tial mother-in-law and lived in enu mer a tion dis tricts with the 
highest sur name kin den si ties, while women liv ing in large urban areas were less 
likely than oth ers to live near a mother-in-law and lived in enu mer a tion dis tricts with 
the low est kin den si ties. Black women rarely coresided with their father or father-
in-law, con sis tent with high mor tal ity rates among Black men (Preston and Haines 
1991).

Adult sur name kin den si ties and the per cent ages of cou ples with nearby moth ers
inlaw were much higher in rural areas, suggesting the impor tance of nearby kin in 
the farm econ omy (Billingsley 2004; Gjerde 1997; Nelson 2019). Because of these 
stark urban–rural dif fer ences, we exam ine the rela tion ship between kin and cou
ples’ repro duc tion sep a rately for urban and rural cou ples later in the anal y sis. The 
inclu sion of state of birth and state of res i dence in our data allowed us to exam ine 
the impact of inter state migra tion sta tus on kin avail abil ity (unfor tu nately, our data 
do not allow us to exam ine ruraltourban migrants). The results indi cate a sig nifi  cant 
dif fer ence between non mi grants and migrants in the per cent age who lived within five 
house holds of a poten tial mother-in-law and in the den sity of sur name kin in their res-
i dence areas. These dif fer ences sug gest either that inter state migrants were will ing to 
give up stron ger kin net works in exchange for the eco nomic oppor tu ni ties offered by 
new areas or that cou ples with less dense kin net works were more will ing to migrate.

Spatial pat terns of kin avail abil ity are evi dent in Figure 2, which maps the aver-
age adult kin den sity by county in 1900. The map indi cates dra matic dif fer ences in 
kin den sity within and across regions, with high lev els of sur name kin den sity in the 
Appa la chian Mountain counties of West Virginia, Virginia, Kentucky, and Tennessee; 
in counties in Idaho and Utah pre dom i nantly set tled by Mor mon pio neers; and in 
coastal counties of North and South Carolina. Low kin den si ties were more com mon 
in the more recently set tled west ern parts of the nation.

Empirical Models

We constructed sep a rate Poisson mod els for cou ples’ fer til ity, child mor tal ity, and net 
repro duc tion, and esti mated coef fi cients using max i mum like li hood.5 In spec i fy ing 

5 We relied on Stata pack age ppmlhdfe, which imple ments Poisson pseudo-max i mum like li hood regres-
sions with multiway fixed effects (Correia et al. 2020).
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−
−
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−

Fig. 2 Average surname kin density per 1,000 adults by county, 1900 census

our mod els, our pri mary con cern was the poten tial impact of unob served het ero ge ne
ity in fam i lies’ fecun dity and demo graphic behav ior. Prior research has dem on strated 
a pos i tive cor re la tion between par ents’ and their chil dren’s fer til ity, even after adjust
ment for socio eco nomic sta tus. Whatever the causes of the asso ci a tion, cou ples orig-
i nat ing from high-fer til ity fam i lies with more sur viv ing chil dren are likely to have 
higher den sity kin net works and lower pro por tions of coresiding par ents and par ents-
inlaw. It is also pos si ble that the pres ence of kin is cor re lated with other unob served 
fac tors. To con trol for this poten tial source of endogeneity, we constructed con di-
tional change mod els with the lagged value of the depen dent var i able included on the 
right-hand side of the equa tion. Equation (2) shows the gen eral form of the regres sion 
using the fer til ity model as an exam ple, with Yit representing the num ber of chil dren 
ever born reported by cou ple i at time t (the 1910 cen sus) and Yit – 10 representing the 
num ber of chil dren ever born reported by the same cou ple at time t  – 10 (the 1900 
cen sus):

 E(Yit −Yit−10 ) = exp(β*Xit−10 + µ*Zct−10 + γ *Yit−10 ).  (2)

As shown, the model esti ma tes the changes in a cou ple’s fer til ity between 1900 
and 1910 as a response to char ac ter is tics at the cou ple level, i, mea sured 10 years 
ear lier (t – 10) cap tured by the β param e ters. Additionally, we included a vec tor of 
explan a tory char ac ter is tics at the county level, c, also mea sured 10 years ear lier and 
cap tured by the µ param e ters. The coef fi cient for the lagged endog e nous var i able, γ  
(some times referred to as the “sta bil ity coef fi cient” in the sta tis ti cal lit er a ture because 
of its use to con trol for prior, unmea sured influ ences on Y), con trols for the fecun-
dity of a cou ple’s fam ily of ori gin and other, unmea sured famil ial influ ences on the 
cou ples’ sub se quent fer til ity (Finkel 1995, 2008; Menard 2008). In addi tion to cores-
i dent par ents, par entsinlaw, nearby moth ersinlaw, and sur name kin den sity, we 
included inde pen dent var i ables iden ti fied in prior stud ies as impor tant cor re lates of 
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repro duc tion and child mor tal ity in the early twen ti eth-cen tury United States. These 
con trol var i ables included women’s agegroup, race, nativ ity (nativeborn of native
born par ents, nativeborn of for eignborn par ents, and for eignborn), lit er acy, res
i dence (rural, small urban, medium urban, and large urban), age dif fer ence from 
spouse, and spouses’ race, nativ ity, lit er acy, and occu pa tional group.

The mod els for mor tal ity and net repro duc tion var ied slightly. Our model of child 
mor tal ity, which exam ined the num ber of chil dren dying in the inter val 1900–1910, 
included the num ber of chil dren at risk of death as an inde pen dent var i able (the num
ber of chil dren sur viv ing in 1900 plus the num ber of chil dren born in the inter val) and 
the pro por tion of each cou ple’s chil dren dying before 1900 as the con di tional con trol 
var i able. Our model of net repro duc tion exam ined the num ber of sur viv ing chil dren 
added in the inter val (the num ber of births between 1900 and 1910 minus the num ber 
of chil dren’s deaths over the same inter val), with the num ber of chil dren sur viv ing in 
1900 included as the con di tional con trol var i able. We report coef fi cients rel a tive to 
selected ref er ence groups and empha size the direc tion and sub stan tive effect of var i
ables on the depen dent var i ables in our dis cus sion. All mod els employed countylevel 
fixed effects, in addi tion to robust stan dard errors clus tered at the enu mer a tion 
dis trict level. We report con ven tional sta tis ti cal sig nifi  cance lev els for coef fi cients in 
the mod els.

Despite our use of con di tional change mod els, some selec tion biases are unavoid
able. Given the rel a tively rare coresidence of par ents and par entsinlaw at the turn of 
the cen tury, we sus pect that unob served fac tors—such as the finan cial and health con
sid er ations of both child bear ing cou ples and their par ents—may have led to the atyp
i cal deci sion to form a mul ti gen er a tional house hold. Parents who were unable to care 
for them selves, for exam ple, may have had an adult child return to their house hold to 
live with them or moved into a child’s house hold (Hareven 1994). These par ents were 
unlikely to con trib ute much help to car ing for their grandchildren and may have been 
a hin drance. If coresidence of par ents and par ents-in-law was adversely selected, 
results will not be gen er al iz able to par ents and par entsinlaw resid ing out side the 
house hold. Rather than representing a gen eral test of the grand mother and kin influ
ence hypoth e ses, in other words, our results for cores i dent par ents and par ents-in-law 
likely apply only to the sub pop u la tion of cou ples with coresiding par ents. Addition-
ally, because no linking method yields sam ples free of any selec tion bias, our results 
apply only to cou ples in the data set and the pro cesses at work on those cou ples, not 
nec es sar ily to all  cou ples in the wider pop u la tion (Frick 1998).

Table 4 shows the main results from Poisson regres sion mod els. To ease inter pre-
ta tion, we pres ent inci dence rate ratios, which show the rel a tive change in the num ber 
of chil dren for a oneunit change in the explan a tory var i able, if all  other var i ables are 
held con stant. Models 1, 2, and 3 show the changes in cou ples’ fer til ity, child mor tal-
ity, and net repro duc tion between 1900 and 1910, respec tively. We limit the dis play of 
model coef fi cients to var i ables asso ci ated with kin and ser vant avail abil ity, and focus 
our dis cus sion on their poten tial influ ence on cou ples’ repro duc tion. Briefly, how ever, 
the inci dence rate ratios for inde pen dent var i ables not shown in Table 3 are con sis-
tent with results from prior stud ies of repro duc tion and child mor tal ity in the early 
twen ti ethcen tury United States (Dribe et al. 2014, 2020; Hacker and Roberts 2019; 
Mor gan et al. 1994; Preston et al. 1994; Preston and Haines 1991). Women mar ried to 
farm ers, for exam ple, expe ri enced a higher rate of births, lower rate of child deaths, 
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and higher net gain in the rate of liv ing chil dren than women whose spouses worked 
in other occu pa tions. Urbanization and pop u la tion size of urban areas were neg a
tively cor re lated with fer til ity and pos i tively cor re lated with child mor tal ity. Literate 
women mar ried to lit er ate men had a lower rate of births than illit er ate women, but 
their chil dren were less likely to die between the two censuses.

Nativity had a sub stan tive asso ci a tion with fer til ity, as for eignborn women gave 
birth to 18% more chil dren in the inter val than did nativeborn women, all  else being 
equal, but only a mod est asso ci a tion with child mor tal ity. Although evo lu tion ary the
ory helps direct research ers’ atten tion toward “ulti mate” expla na tions of why repro
duc tive behav ior evolved in a way to con trib ute to enhanced evo lu tion ary fit ness 
(Stulp and Sear 2019), we should not lose sight of prox i mate expla na tions that may 
have greater sub stan tive influ ence on cou ples’ repro duc tion. Fullmodel results are 
shown in Table A1 in the online appen dix.

Turning first to the anal y sis of kin and prox im ity in model 1, we find that women 
with cores i dent moth ersinlaw had a 3.0% higher rate of births, all  else being equal. 
In con trast, for mar ried women with cores i dent moth ers in 1900, the results sug gest a 
4.9% lower birth rate in the sub se quent 10 years. Coresidence of fathers and fathers
inlaw in 1900 was not asso ci ated with higher or lower birth rates. These results are 
con sis tent with sev eral other stud ies of his tor i cal pop u la tions, and sug gest that while 
both pater nal kin and mater nal kin may have wanted more grandchildren, mater nal 
kin (par tic u larly child bear ing women’s moth ers) were more concerned about the neg
a tive health con se quences (mater nal deple tion) and increased risk of mater nal mor-
tal ity from high rates of child bear ing for their daugh ters (Dribe and Eriksson 2019; 
Sear and Coall 2011).

Results for sur name kin den sity and nearby poten tial moth ersinlaw were also 
con sis tent with expec ta tions. Couples resid ing in enu mer a tion dis tricts with higher 
den si ties of pater nal sur name kin in 1900 had a higher rate of births in the sub se
quent decade than cou ples resid ing in dis tricts with lower den si ties. The asso ci a tion 
was mod est, rel a tive to both other mea sures of kin prox im ity and other cor re lates 
of fer til ity (e.g., race, nativ ity, urban–rural res i dence, occu pa tion, and lit er acy), but 
still sta tis ti cally sig nifi  cant. For exam ple, the results imply that cou ples resid ing in 
an area with a sur name kin den sity of 20.0 per 1,000 (the mean sur name kin den sity 
of cou ples in the top dec ile of the data set) had a 0.5% higher rate of birth between 
1900 and 1910 than cou ples liv ing in an area with no sur name kin.6 Couples liv ing 
within five house holds of a poten tial motherinlaw had a 1.6% higher rate of child
bear ing than cou ples with out a nearby poten tial motherinlaw. The result for female 
ser vants, how ever, was con trary to expec ta tions, as hav ing one or more cores i dent 
female ser vants was asso ci ated with a 9.9% lower rate of births in the fol low ing 
decade. Because the pres ence of ser vants was rare in the United States rel a tive to 
England and was largely con fined to wealth ier house holds, we spec u late that the find
ing may reflect a neg a tive rela tion ship between wealth and fer til ity not con trolled for 

6 Predicted birth, mor tal ity, and repro duc tion rates at selected adult kin den sity lev els were made with the 
Stata mar gins com mand at the mean val ues for var i ables in the model (not shown). Because our mea sures 
of kin are mutu ally exclu sive, it is pos si ble to inter pret the results simul ta neously. As a check, we also 
constructed mod els with each mea sure included sep a rately. These mod els yielded quan ti ta tively and qual-
i ta tively sim i lar results (not shown, but avail  able on request).
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in the model by spouses’ occu pa tion. The results may also reflect the effect of crowd-
ing or the pos si bil ity that women in the data set with cores i dent female ser vants were 
in poorer health than women with out ser vants.

Most stud ies of nat u ral fer til ity pop u la tions have found that the pres ence of a 
kin mem ber in addi tion to the mother improves sur vival rates for chil dren, with the 
child bear ing woman’s mother most con sis tently iden ti fied as ben e fi cial to chil dren’s 
sur vival (Sear and Mace 2008). Unexpectedly, the results in model 2 show that cores-
idence of child bear ing women’s moth ers, fathers, moth ersinlaw, and fathersinlaw 
was asso ci ated with increased chil dren’s mor tal ity (i.e., the coresidence of grand- 
 par ents was asso ci ated with their grandchildren’s mor tal ity), supporting our sus pi cion 
that the small pro por tion of mul ti gen er a tional fam i lies in the data set tended to be the 
result of neg a tive selec tion fac tors. If cores i dent par ents were bur dens to child bear ing 

Table 4 Incidence rate ratios from Poisson regres sions assessing rela tion ships of demo graphic char-
ac ter is tics with fer til ity, child mor tal ity, and net repro duc tion among cur rently mar ried women in the 
1900–1910 linked data set

Fertility
(1)

Child 
Mortality

(2)

Net 
Reproduction

(3)Measure

Coresidence of Parents and Parents-in-Law
 None (ref.) — — —
 Mother cores i dent, 1900 0.951*** 1.024*** 0.949***
 Father cores i dent, 1900 0.993 1.048*** 0.993
 Motherinlaw cores i dent, 1900 1.030*** 1.020*** 1.036***
 Fatherinlaw cores i dent, 1900 0.999 1.018* 1.001
Adult Surname Kin Density 1.283*** 0.160*** 1.636***
Nearby Potential MotherinLaw
 None (ref.) — — —
 Nearby motherinlaw, 1900 1.016*** 1.011 1.020***
Coresident Female Servants
 None (ref.) — — —
 Coresident female ser vants, 1900 0.901*** 0.994 0.910***
No. of Children Ever Born, 1900 1.127***
No. of Children at Risk to Die, 1900–1910 1.360***
Proportion of Children Dying Prior to 1900 2.393***
No. of Children Surviving, 1900 1.123***
No. of Cases 2,047,694 3,173,297 2,047,694
Pseudo-R2 0.084 0.207 0.075

Notes: Dependent var i ables include num ber of chil dren born 1900–1910 (fer til ity model), num ber of chil
dren dying 1900–1910 (child mor tal ity model), and net change in num ber of liv ing chil dren 1900–1910 
(repro duc tion model). Other var i ables in the mod els include woman’s agegroup, lit er acy, nativ ity (native
born of nativeborn par ents, sec ond gen er a tion, for eignborn), labor force par tic i pa tion, and age dif fer
ence from spouse; spouse’s lit er acy, nativ ity, and occu pa tion group; and res i dence type and pop u la tion 
(rural, <2,500; urban, 2,500–9,999; urban, 10,000–99,999; urban, 100,000–499,999; urban, ≥500,000). 
Coresidence of par ents, par entsinlaw, and ser vants was mea sured in 1900. All mod els include county 
fixed effects and stan dard errors clus tered at the enu mer a tion dis trict level. Incidence rate ratios are the 
exponentiated param e ter esti ma tes. 

Source: Ruggles et al. (2020).

*p < .05; ***p < .001
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cou ples rather than sources of finan cial and phys i cal assis tance, their pres ence in the 
house hold would have had neg a tive con se quences for their grandchildren. Even if 
grand par ents were  able to pro vide some assis tance, the ben e fi cial results of their help 
could have been off set by their con tri bu tion to greater crowding in the house hold 
(poten tially facil i tat ing the spread of infec tious dis eases) and increased com pe ti tion 
for house hold resources. Outside of the house hold, the expected pos i tive asso ci a tion 
between kin prox im ity and child sur vival held. Although the nearby pres ence of a 
poten tial motherinlaw had no sig nifi  cant impact, chil dren had lower mor tal ity when 
their par ents resided in an enu mer a tion dis trict with higher sur name kin den si ties. All 
else being equal, a cou ple resid ing in a dis trict with a sur name kin den sity of 20.0 per 
1,000 expe ri enced a 3.6% lower rate of chil dren’s death than cou ples resid ing in a 
dis trict with no adult sur name kin.

The results for cou ples’ net repro duc tion shown in col umn 3 closely par al lel the 
results for the fer til ity model, as the pres ence of cores i dent moth ers was asso ci ated 
with lower rates of net sur viv ing chil dren in the inter val between the two censuses, 
and that of cores i dent moth ers-in-law was asso ci ated with higher inci dence rates. 
The results for the pres ence of nearby poten tial moth ersinlaw and higher adult 
kin den si ties were also pos i tive, closely fol low ing the results for the fer til ity model. 
Compared with cou ples with a zero sur name kin den sity, cou ples resid ing in an enu-
mer a tion dis trict in the top dec ile of sur name kin den si ties had a 1.0% higher rate of 
net repro duc tion.7

In Table 5, we use alter nate model spec i fi ca tions and dif fer ent selec tions of child
bear ing cou ples to high light the poten tial dif fer en tial influ ence of kin on repro duc tion 
between cou ples with coresiding older or youn ger par ents, cou ples with low and high 
par ity lev els, and rural/farm and urban/non farm cou ples. Model 1 repro duces the 
results for model 3 in Table 4 for eas ier com par i son. Model 2 exam ines whether net 
repro duc tion dif fers according to the age of cores i dent par ents and par ents-in-law. We 
define youn ger par ents and par entsinlaw as those youn ger than 65 in 1900 and older 
par ents and par entsinlaw as those aged 65 or older.8 Our work ing hypoth e sis was 
that youn ger par ents and par entsinlaw would be more pos i tively asso ci ated with 
repro duc tion than older par ents and par entsinlaw because of their pre sumed abil ity 
to pro vide more phys i cal assis tance to child bear ing cou ples, while at the same time 
requir ing less care for them selves. This hypoth e sis is con sis tent with find ings that 
in pre in dus trial Finland, older moth ers were less ben e fi cial than youn ger moth ers to 
their grandchildren’s sur vival (Chapman et al. 2019). Our results do not sup port such 

7 In an attempt to shed light on pos si ble selec tion fac tors, we constructed an alter nate con fig u ra tion for 
each model by replacing the mea sure ment of par ents, par entsinlaw, female ser vants, and nearby moth ers
inlaw in 1900 with their mea sure ments in 1910. In the fer til ity and repro duc tion mod els, the coef fi cients 
asso ci ated with coresidence in 1910 were sig nifi  cantly lower than the cor re spond ing coef fi cients for cores-
idence in 1900 (F tests for dif fer ence were sig nifi  cant at the .001 level). In the mor tal ity model, the coef
fi cients for coresidence of par ents, par entsinlaw, and ser vants in 1910 were in most cases sig nifi  cantly 
higher than the cor re spond ing coef fi cients for coresidence in 1900. The impact of a nearby motherinlaw, 
how ever, remained approx i ma tely the same in all  mod els. These results pro vide addi tional sup port for 
the hypoth e sis that the coresidence of mar ried women with their par ents and par entsinlaw tended to be 
neg a tively selected.
8 Using this defi  ni tion, 32% of cores i dent moth ers were “older,” as were 47% of cores i dent fathers, 51% 
of cores i dent moth ersinlaw, and 67% of cores i dent fathersinlaw.
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a con clu sion, as women with older cores i dent moth ers-in-law had higher repro duc-
tion rates than women with youn ger cores i dent moth ers-in-law (F test for dif fer ence 
sig nifi  cant at the .001 level), and women with older cores i dent moth ers had higher 
repro duc tion rates than women with youn ger cores i dent moth ers (F test for dif fer-
ence sig nifi  cant at the .01 level). We spec u late that this unan tic i pated result could be 
related to the norms and desired fam ily sizes of older par ents, who were born ear lier 
in the fer til ity tran si tion than youn ger par ents (see Anderton et al. (1987) for dis cus-
sion of inter gen er a tional cohort influ ences on fer til ity dur ing the U.S. fer til ity tran
si tion). Alternatively, older moth ers and moth ers-in-law may have antic i pated dying 
sooner than youn ger moth ers and moth ers-in-law and may have put more pres sure on 
their chil dren to pro duce grandchildren.

Models 3 and 4 show sep a rate results for the rural/farm and urban/non farm pop u la
tions. Although Table 3 indi cated that mar ried women in rural areas were more likely 
to coreside with their par ents-in-law than with their par ents, while mar ried women in 
urban areas showed the oppo site pat tern, we found that the effect on repro duc tion of 
hav ing cores i dent par ents or par entsinlaw, or hav ing nearby moth ersinlaw, did not 
dif fer between rural/farm cou ples and urban/non farm cou ples. In both pop u la tions, 
coresidence with moth ers was neg a tively cor re lated with repro duc tion rates, while 
coresidence with moth ers-in-law was pos i tively cor re lated. One dif fer ence stands 
out, how ever: net repro duc tion was not asso ci ated with sur name kin den sity among 
the rural/farm pop u la tion, while the inci dence rate for the urban/non farm pop u la tion 
was pos i tive and large, indi cat ing that the influ ence of nearby kin on repro duc tion 
was con fined largely to urban areas. Given higher pop u la tion den si ties in urban areas 
and reduced travel times between house holds, we sus pect that cou ples liv ing in an 
urban loca tion had more fre quent kin inter ac tions than cou ples in rural loca tions with 
sim i lar sur name kin den si ties.

Finally, we tested whether the impact of prox i mate kin and ser vants var ied by par ity. 
We hypoth e sized that cou ples with higher par i ties in 1900 were more likely to have met 
or exceeded their tar get fam ily size, while cou ples at lower par i ties had not yet done 
so, all  else being equal. In addi tion, we hypoth e sized that par ents and par entsinlaw 
with more grandchildren were less encour ag ing of sub se quent births than par ents and 
par ents-in-law with fewer grandchildren. We there fore expected that the effect of kin 
would be more pronatal at lower par i ties. Stratifying the sam ple by par ity, how ever, 
has the poten tial to sep a rate cou ples who were inten tional and suc cess ful fam ily plan-
ners from cou ples who did not intend to limit their repro duc tion. The results, shown 
in mod els 5 and 6, were mixed. Among cou ples with two or fewer chil dren in 1900, 
coresidence with a mother was asso ci ated with lower net repro duc tion rates over the 
decade rel a tive to cou ples with three or more chil dren. Coresidence with a mother-in-
law, how ever, was asso ci ated with higher sub se quent repro duc tion rates among cou ples 
with fewer chil dren rel a tive to women with three or more. Overall, the results indi cate 
mod est dif fer ences between lowpar ity and highpar ity cou ples.

Discussion and Conclusion

Researchers have dem on strated that kin play an impor tant role in cou ples’ repro duc-
tive suc cess in a wide vari ety of con texts. Modern qual i ta tive accounts show that kin 
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sup port a cou ple’s repro duc tion by pro vid ing finan cial aid, phys i cal assis tance, and 
pronatal encour age ment, and that cou ples artic u late the impor tance of fam ily sup port 
in their fer til ity deci sions. When nearby kin are avail  able for assis tance, moth ers are 
 able to com bine child bear ing with work and reduce inter vals between births while 
pro mot ing child health and sur vival (Mace and Sear 2005; Sear and Coall 2011).

Despite its poten tial impor tance, the role of kin in demo graphic behav ior is an 
understudied topic in his tor i cal demog ra phy, espe cially in Western con texts where 
the dom i nant nuclear fam ily sys tem meant that the vast major ity of kin lived in dif fer-
ent house holds, ren der ing them invis i ble in tra di tional data sources. Although there 
are a few excep tions (Dribe and Eriksson 2019; Hacker and Roberts 2017; Jennings 
et al. 2012; Rotering and Bras 2015), research on kin and repro duc tion in Europe 
and North America has focused on the period prior to the demo graphic tran si tion 
(circa 1870–1930). This is unfor tu nate, because the longterm decline in kin prox
im ity accom pa ny ing eco nomic mod ern i za tion likely played an impor tant role in the 
fer til ity tran si tion (Jaadla et al. 2020; Nelson 2020; Newson et al. 2005).

We relied on a linked data set of more than 3.1 mil lion cou ples enu mer ated by the 
1900 and 1910 U.S. censuses to exam ine the impact of kin on cou ples’ repro duc tion. 
Unique infor ma tion avail  able in both censuses—the num ber of chil dren ever born 
to each woman and the num ber of those chil dren still sur viv ing at the time of each 
cen sus—allowed us to exam ine cou ples’ fer til ity, child mor tal ity, and net repro duc-
tion sep a rately. Completecount data sets for both cen sus years also allowed us to 
con struct new mea sures of pater nal kin prox im ity out side the house hold. The results 
pro vide strong sup port for the kin influ ence hypoth e sis. Couples resid ing in areas 
with higher den sity sur name kin net works in 1900 sub se quently had more chil dren, 
fewer child deaths, and higher net repro duc tion than cou ples resid ing in areas with 
lower den sity sur name kin net works or no sur name kin. We also found sup port for the 
grand mother hypoth e sis. Women who resided within five house holds of a poten tial 
motherinlaw in 1900 sub se quently gave birth to more chil dren and had more sur viv
ing chil dren than women not resid ing near a poten tial mother-in-law.

Our results for coresiding par ents and par ents-in-law were less con sis tent and 
less con clu sive, likely because coresidence of cou ples with their par ents was rare 
and tended to be neg a tively selected. In most mod els, coresidence of a child bear ing 
woman in 1900 with her mother, father, motherinlaw, or fatherinlaw was asso ci
ated with higher mor tal ity among her chil dren in the sub se quent decade. Coresidence 
with moth ers in 1900 was also asso ci ated with lower sub se quent fer til ity. Coresi-
dence of a child bear ing woman with her motherinlaw, how ever, was asso ci ated with 
higher sub se quent fer til ity and net repro duc tion, con sis tent with expec ta tions. These 
results are con sis tent with those of pre vi ous stud ies that stress the emer gence of dif-
fer ent strat e gies among mater nal and pater nal kin. Maternal kin are believed to have 
been more wor ried than pater nal kin about the phys i cal costs of high fer til ity borne 
by moth ers (Sear and Coall 2011).

A short com ing of this study, of course, is the lack of data on mater nal kin out-
side of the house hold, which lim its our inves ti ga tion of the impact of kin out side 
the house hold to pater nal kin and increases the poten tial for omit ted var i able bias. 
Another short com ing is our inabil ity to link approx i ma tely 40% of mar ried cou ples 
across both censuses, which may impart some bias to the results. Nonetheless, our 
results, which are based on changes in the repro duc tion of linked cou ples between 
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the two censuses, con firm that kin were an impor tant fac tor in cou ples’ repro duc tive 
suc cess and sug gest that the longterm decline of kin avail abil ity likely played a con
trib ut ing role in the tran si tion to smaller fam i lies. ■
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