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Historical Patterns in the Intergenerational Transmission 
of Lifespan and Longevity: A Research Note on U.S. Cohorts 
Born Between 1700 and 1900

Saverio Minardi, Giulia Corti, and Nicola Barban

ABSTRACT This research note exam ines his tor i cal trends in lifespan inequal ity and 
the inter gen er a tional trans mis sion of lifespan and lon gev ity in the United States over 
the eigh teenth, nineteenth, and twen ti eth cen tu ries. We con trib ute to the lit er a ture by 
expanding the esti ma tes of the famil ial com po nent beyond par ent–child asso ci a tions to 
include mul ti gen er a tional and hor i zon tal clas ses of rel a tives of dif er ent sexes. We also 
exam ine how lifespan inequal ity and the role of the fam ily in lifespan and lon gev ity 
changed over time. We address the chal lenge of study ing extended fam ily net works in 
his tor i cal times by leverag ing recent online crowdsourced gene a log i cal data. Results 
con firm the pres ence of a famil ial com po nent for all  clas ses of rel a tives con sid ered and 
high light a stron ger asso ci a tion for hor i zon tal than for ver ti cal rela tion ships. Despite 
decreas ing lifespan inequal ity, we find no evi dence of decreased famil ial lifespan 
strat i fi ca tion through out his tory. If any thing, the results sug gest a strength en ing of the 
par ent–child asso ci a tion. Finally, the results con trib ute to the debate on the rep re sen
ta tive ness and usabil ity of crowdsourced gene a log i cal data by empha siz ing the impor
tance of sam ple selec tion based on the qual ity of the infor ma tion col lected.

KEYWORDS Intergenerational trans mis sion • Longevity • Online genealogies •  
Multigenerational • Social mobil ity

Introduction

Throughout his tory, liv ing con di tions in indus tri al ized countries have greatly 
improved, lead ing to sig nifi  cant increases in life expec tancy and dra matic decreases 
in lifespan inequalities (Edwards and Tuljapurkar 2005; van Raalte et al. 2018).  
However, assessing a soci ety’s equal ity level requires con sid er ation of ascrip
tive char ac ter is tics (e.g., fam ily back ground) to achieve desir able social out comes, 
includ ing the pos si bil ity of liv ing a long and healthy life. Sociodemographic research 
has exten sively exam ined the inter gen er a tional trans mis sion (IGT) of health, high
light ing the impor tance of fam ily attri butes in shap ing lon gev ity and lifespan.1

1 The terms lifespan and lon gev ity are often used inter change ably. To avoid con fu sion, we will use lon gev
ity to refer to sur vival into old ages and lifespan to refer to age at death (van den Berg et al. 2017).
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Despite evi dence of a famil ial com po nent in human lon gev ity (see Table A33; 
all  tables and fig ures des ig nated with an “A” are avail  able in the online appen dix), 
two areas remain understudied because of lim ited data avail abil ity. First, esti ma tes 
of IGT of lifespan and lon gev ity are typ i cally lim ited to par ent–child cor re la tions, 
overlooking the role of extended kin ship net works and poten tially underestimating 
the impor tance of ascrip tive char ac ter is tics. Broader sets of rel a tives account for a 
wider range of social, cul tural, and envi ron men tal fac tors that con trib ute to lifespan 
strat i fi ca tion (Hällsten 2014; Mare 2011). Second, stud ies on lifespan cor re la tion 
have not fully exam ined the con tex tual and his tor i cal var i a tions in this rela tion ship. 
Although a his tor i cal decline in over all lifespan inequal ity has been documented 
(e.g., Vaupel et al. 2011), it is not clear whether IGT in human lifespan was sta ble 
or changed.

This study inves ti gates the famil ial strat i fi ca tion of adult lifespan and lon gev ity 
and its his tor i cal var i a tion in the United States for cohorts born in the eigh teenth and 
nineteenth cen tu ries. First, it expands esti ma tes of the famil ial com po nent beyond the 
par ent–child rela tion to include mul ti ple gen er a tions of hor i zon tal and ver ti cal rel a
tives of dif er ent sexes. Second, it inves ti gates longterm his tor i cal trends in the IGT 
of lifespan and lon gev ity.

This type of study requires largescale, mul ti gen er a tional data on fam ily biog ra
phies span ning hun dreds of years. Historical sources linking mul ti ple gen er a tions are 
extremely rare, and stud ies have typ i cally focused on small and selected pop u la tions. 
To over come these lim i ta tions, we used data from the Familinx pro ject, argu  ably 
the larg est sci en tific resource of internetbased crowdsourced gene a log i cal microdata 
cov er ing com plex famil ial rela tion ships over his tor i cal times (Kaplanis et al. 2018).

The avail abil ity of crowdsourced gene al o gies raises ques tions regard ing oppor tu
ni ties to use these new data sources in pop u la tion stud ies. We con trib ute to this recent 
debate (e.g., see Black et al. 2023; Blanc 2023, 2024; Calderón Bernal et al. 2023; 
Chong et al. 2022; Fire and Elovici 2015; Stelter and AlburezGutierrez 2022) by 
inves ti gat ing and discussing the biases and rep re sen ta tive ness of onlinebased gene
al o gies and by describ ing their poten tial for the study of IGT of demo graphic behav
ior over his tory.

First, we com pare esti ma tes from Familinx with more con ven tional data sources 
and high light their his tor i caldemo graphic con sis tency. Second, we exam ine poten tial 
sources of bias and reflect on how they afect our find ings. Research has addressed 
struc tural biases in gene a log i cal data that afect fam ily tree com plete ness and record 
omis sion, such as the under rep re sen ta tion of child less indi vid u als, pre ma ture deaths, 
and record selec tion by descent sur vi vor ship (Calderón Bernal et al. 2023; Zhao 
2001). We addi tion ally describe the pres ence of accu racy bias concerning the level 
of detail in the reported infor ma tion for the included records.

Our explor atory anal y sis revealed a tem po ral increase in the detail of recorded 
infor ma tion, with higher qual ity records observed among more lon ge vous and likely 
selected indi vid u als. This trend poses prob lems of both mea sure ment and selec tion 
bias. Noise and error mea sures might result in atten u a tion bias, espe cially in older 
peri ods. However, sam ple restric tions based on infor ma tion accu racy might result in 
selected sam ples. Therefore, we empha size that the qual ity of recorded infor ma tion 
is not ran dom and sug gest that research ers should care fully con sider their sam ple 
restric tions.
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3Intergenerational Transmission of Lifespan and Longevity

Data and Methods

Familinx data include mil li ons of demo graphic records and fam ily trees based on 
crowdsourced gene al o gies.2 Our base line sam ple includes U.S.born indi vid u als 
between 1690 and 1910, with com plete infor ma tion on birth year, death year, sex, 
and birth loca tion,3 and com plete infor ma tion on the same var i ables for both par ents. 
We restrict the sam ple to indi vid u als and par ents who lived to at least age 30 but not 
beyond age 110. The lower limit is nec es sary because Familinx data are not accept
ably rep re sen ta tive of indi vid u als below age 30 (Chong et al. 2022)4; the upper limit 
excludes out li ers and unrea son able val ues.

We exclude indi vid u als born before their par ents’ 10th birth day, after the father’s 
65th birth day, after the mother’s 55th birth day, or after their mother’s death or more 
than a year after their father’s death. Finally, we exclude indi vid u als with more than 
20 sib lings. Our final sam ple com prises 350,884 indi vid u als (Figure A2).

In exten sive data val i da tion stud ies, Kaplanis et al. (2018) and (for Europe) Blanc 
(2023, 2024) found that Familinx data are con sis tent with offi cial sta tis tics. Never
theless, we pro vide fur ther com par i sons for the United States in the online appen dix  
(see Data Comparison sec tion). We com pare trends in state of birth, sex, and sec ond 
gen er a tion migrant dis tri bu tions with the 1850–1940 U.S. censuses. We com pare 
period life expec tancy with esti ma tes from the Human Mortality Database, U.S. vital 
sta tis tics (Linder and Grove 1943), and Hacker (2010). Overall, the Familinx esti
ma tes are con sis tent with the cen sus data. We observe an under es ti ma tion of female 
records and thus per form all  ana ly ses sep a rately by sex and paren tal lin e ages. Finally, 
as already documented (Chong et al. 2022; Stelter and AlburezGutierrez 2022), 
gene a log i cal data tend to under es ti mate mor tal ity lev els, espe cially in older peri ods, 
but are fairly con sis tent in documenting longterm trends.

Our main spec i fi ca tion relates the indi vid ual’s lifespan or lon gev ity to a rel a tive’s 
or group of rel a tives’ lifespan or lon gev ity:

 Li = β0 +β1LRi + ajX ji + εij∑ .  (1)

The first out come var i able (Li) is the lifespan of an indi vid ual i, defined as the indi
vid ual’s devi a tion in age at death from the cohortcoun trysex aver age.5 The sec ond 
depen dent var i able is lon gev ity, a dichot o mous var i able indi cat ing whether indi vid u
als lived up to the 80th per cen tile of their cohortcoun trysex dis tri bu tion.

We esti mate dif er ent mod els on the basis of the rel a tives under con sid er ation. The 
main inde pen dent var i able (LRi ) is the rel a tive’s lifespan or the aver age lifespan of 
the group of rel a tives con sid ered: par ents, sib lings, grand par ents, and cous ins.

2 Data are avail  able at https:  /  /osf  .io  /fd25c  /.
3 Birth loca tion in the Familinx data is pro vided as unstruc tured strings and as lat i tude and lon gi tude. 
We obtain cat e gor i cal infor ma tion on coun try and state of birth through text sim i lar ity algo rithms and  
auto mated reversed geoparsing (see the online appen dix).
4 As a robust ness check, we relaxed this limit and test all  rela tion ships using dif er ent sur vival thresh olds 
from ages 0 to 80 (see Tables A27–A32 and Figures A11–A14).
5 We also tested our spec i fi ca tions using non–demeaned lifespan and log of lifespan and reached the same 
con clu sions (Tables A27–A32).
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We cal cu late the paren tal lifespan sep a rately for fathers and moth ers; we also 
cal cu late the aver age lifespan of both par ents (midpar ent). Similarly, we cal cu late 
lon gev ity sep a rately for each par ent and the par ents jointly, indi cat ing at least one 
lon ge vous par ent. Grandparents’ lifespans and lon gev ity are esti mated sep a rately for 
grand fa thers and grand moth ers by pater nal and mater nal lines.

Sibling lifespan is defined as the aver age lifespan of all  sib lings, exclud ing the 
ref er ence indi vid ual, and lon gev ity is com puted as hav ing at least one lon ge vous sib
ling. We com pute the aver age lifespan of cous ins for the mater nal side (indi vid u als 
whose moth ers were sis ters) or pater nal side (indi vid u als whose fathers were broth
ers), exclud ing the ref er ence indi vid ual and their sib lings. The sam ple size varies by 
the rel a tives ana lyzed (Table A1).

We esti mate fam ily asso ci a tion in lifespan using ordi nary leastsquares regression. 
The coeffi  cient for lon gev ity is esti mated using logis tic regres sion. Models are run for 
pooled sam ples and, when pos si ble, sep a rately by sex. In all  ana ly ses, stan dard errors 
are clus tered at the highest fam ily rela tion ship.

The var i ables in the vec tor Xji include cohort fixed efects, stateofbirth fixed 
efects, fathers’ cohort fixed efects, moth ers’ cohort fixed efects, grand par ents’ cohort 
fixed efects, sex, birth order, and num ber of sib lings; a dummy var i able indi cat ing 
sec ondgen er a tion migrants; and dummy var i ables indi cat ing impre cise age, father’s 
impre cise age, and mother’s impre cise age (see descrip tive sta tis tics in Table A2).6

Individuals and rel a tives with pre cise ages are defined as those with nonmissing 
and valid entries in their birth and death months and birth and death dates not indi
cated as “circa.” The under ly ing idea is that if gene al o gists reported birth and death 
months, they would likely have had cor rect infor ma tion on the years. Testing this 
assump tion, Figure A3 shows age heaping by birth and death year across cen tu ries 
for the full sam ple and the sub sam ple of pre cise records.

Imprecise age and par ents’ impre cise age are key indi ca tors, given that with noisy 
mea sures of rel a tives’ lifespan and lon gev ity, esti ma tes of the inter gen er a tional asso
ci a tion will suf er from atten u a tion bias. As shown in Figure A5, indi vid u als reporting 
pre cise ages are likely a selected sub sam ple of the pop u la tion char ac ter ized by a 
higher aver age lifespan, lower lifespan inequal ity, and lower per cent age of females. 
Indeed, indi vid u als whose birth and death dates are recorded down to the month, even 
cen tu ries after their death, are likely to be selected on socio eco nomic back ground, 
loca tion, edu ca tion level, and cause of death.

Therefore, if the full sam ple suf ers from mea sure ment errors, the sub sam ple 
might be less rep re sen ta tive. We test all  spec i fi ca tions on both the full sam ple and 
sub sam ples of indi vid u als and rel a tives reporting the pre cise ages. Furthermore, we 
include dummy var i ables for impre cise age as con trol var i ables. Nevertheless, our 
pre ferred spec i fi ca tions are based on the full sam ple because it is larger and more 
rep re sen ta tive of the full pop u la tion.

To esti mate his tor i cal trends in IGT, we run the mod els for par ent–child and sib
lings sep a rately for 200 21year cohorts from 1690 to 1910. To avoid strict sep a ra tion 
between cohorts and max i mize sam ple size, we adopt mov ing cohorts. We esti mate 
each model on a sam ple defined as the ref er ence year from 1700 to 1900 plus and minus 
10 years—that is, 1700 (1690–1710), 1701 (1691–1711), . . . , 1900 (1890–1910).

6 We test all  spec i fi ca tions with and with out con trols; all  results are reported in the online appen dix.
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5Intergenerational Transmission of Lifespan and Longevity

The issue of mea sure ment error is par tic u larly rel e vant for longterm trends in 
IGT, given that age misreporting is more com mon in older peri ods and pro gres sively 
declines (see Figure A4). Because the atten u a tion bias leads to underestimating the 
coeffi  cient, the pro gres sive decline in mea sure ment error could mechanically lead to 
an upward trend in IGT. Again, we address this issue by esti mat ing all  spec i fi ca tions 
for the full sam ple and the selected sub sam ple of the pre cise dates.

Moreover, IGT trends might be influ enced by unrep re sen ta tive sam ples, par tic
u larly for nonWhite pop u la tions. Familinx cov ers pri mar ily Western Europe and 
North America, suggesting a pre dom i nantly Euro pean descent among the recorded 
indi vid u als (Kaplanis et al. 2018). Additionally, the rep re sen ta tion of nonWhite 
indi vid u als might have increased after the U.S. Civil War. This chal lenge, which  
Ward (2023) high lighted, is com mon in his tor i cal stud ies inves ti gat ing longterm  
var i a tions in inter gen er a tional mobil ity. Estimates based on pre dom i nantly White 
sam ples might over es ti mate mobil ity, espe cially in older peri ods, because they do not 
account for the lim ited oppor tu ni ties avail  able for nonWhite fam i lies. Unfortunately, 
the data do not con tain infor ma tion on race, mak ing it diffi  cult to con front this lim i ta
tion. However, con tin u ous enhance ments in the qual ity and quan tity of gene a log i cal 
data can address these con cerns and racial biases in existing mobil ity stud ies.

Results

Figure 1 shows an increase in the aver age and median lifespan for men and espe cially 
women over almost the entire period. Moreover, we observe a gen eral decline in 
lifespan inequal ity and a pro gres sive increase in the share of lon ge vous peo ple dur ing 
the same period.

Figure 1 high lights a lifespan decline for the birth cohorts pre ced ing the U.S. Civil 
War. Other stud ies, most of which used smaller sam ples of selected pop u la tions, 
documented that mor tal ity increased and aver age height declined in the ante bel lum 
years, despite an improve ment in eco nomic con di tions. This “ante bel lum puz zle” has 
gen er ally been explained by lim ited food avail abil ity and dis ease spread (Fogel 1986; 
Haines et al. 2003; Pope 1992).

The find ings in Figure 1 indi cate a cor re la tion between trends in lifespan, lon gev
ity, and lifespan inequalities. These trends doc u ment the pro cess of mor tal ity com
pres sion and rectangularization of human sur vival curves occur ring over this period. 
As the aver age lifespan increases and deaths become more con cen trated at higher 
ages, with out con com i tant increases in the max i mum age at death, the dis per sion in 
age at death nec es sar ily decreases (Fries 1980; Wilmoth and Horiuchi 1999).

In addi tion, Figure 1 dem on strates a rever sal in sex dif er ences dur ing the nine
teenth cen tury, documented by a few other stud ies (BeltránSánchez et al. 2014; Fire 
and Elovici 2015; Martin 1951; McNay et al. 2005; Pope 1992). One poten tial expla
na tion for this his tor i cal rever sal is a reduc tion in child bear ing deaths. The female 
dis tri bu tions in age at death (Figure A1) show a higher share of deaths at child bear ing  
age in ear lier peri ods than in more recent cen tu ries. Moreover, dur ing the same 
period, women expe ri enced nota ble increases in social, polit i cal, and eco nomic 
rights, improv ing their edu ca tional level and socio eco nomic posi tion, which likely 
con trib uted to their improved lifespan.
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Panel a of Figure 2 shows the efect of paren tal lifespan on chil dren’s lifespans. 
Coefficients are reported by child and par ent sex. The highest coeffi  cient is that of the 
midpar ent, whereas the coeffi  cients for sin gle par ents are approx i ma tely half that of 
the midpar ent. Our find ings align with the idea that each par ent’s lifespan pro vi des 
inde pen dent data and is sub ject to mea sure ment errors. We observe no nota ble dis
parities between the sexes.

Overall, our results are com pa ra ble with pre vi ous stud ies (see Table A33), sug
gesting that online crowdsourced gene al o gies are a suit able data source for esti mat ing 
his tor i cal pat terns in the IGT of lifespan. Note that many pre vi ous esti ma tes are also 
based on gene a log i cal data and often on selected pop u la tions. Despite the lim i ta tions 
of the Familinx data, the sam ple size and mul ti gen er a tional char ac ter is tics rep re sent 
a con sid er able improve ment over pre vi ous data sources.

In the full set of results from the regres sion model, we observe that indi vid u
als reporting impre cise ages live sig nifi  cantly shorter lives than those with com plete 
infor ma tion (Table A5). The pos i tive parent–child asso ci a tion is also vis i ble when 
con sid er ing par ent–child lon gev ity (Figure 1, panel b).

Panel a of Figure 3 shows the sib lings’ asso ci a tion in lifespan by sex. The sib lings’ 
asso ci a tion highly exceeded the par ent–child asso ci a tion and is much stron ger for 
samesex sib lings. Again, lon gev ity asso ci a tions are strong and sig nifi  cant and show 
pat terns com pa ra ble to those for lifespan (Figure 3, panel b).

Figure 4 shows the asso ci a tion with grand par ents’ lifespan by lin e age and grand
par ent sex, both direct (con trol ling for par ents’ lifespan) and total efects.7 We observe 

7 In esti mat ing direct efects, we con trol only for par ents’ lifespan as a medi a tor of grand par ents and 
cous ins; we do not con trol for sib lings’ lifespan because hav ing both par ents’ infor ma tion was a nec es
sary sam ple pre con di tion, but not all  indi vid u als have a sib ling. The inclu sion of a sib lings’ efect fur ther 
restricts the sam ple. Nevertheless, we esti mate the same model includ ing sib lings’ lifespan (Tables A13.2 
and A17.2); the coeffi  cients are slightly lower, but the pat terns and con clu sions hold.
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Fig. 1 Trends in lifespan, lifespan inequality, and longevity by sex conditional on survival to age 30 
(United States, 1690–1910 cohorts)
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Fig. 2 Intergenerational lifespan (panel a) and longevity (panel b) associations between parents and 
children by children and parent sex. Panel a reports efects estimated by ordinary leastsquares regres
sion of children’s lifespan on parents’ lifespan for the pooled U.S. sample (1690–1910). Panel b reports 
efects estimated by binomial logistic regression of children’s longevity on parents’ longevity for the 
pooled U.S. sample (1690–1910). Controls include sex; the child’s, father’s, and mother’s birth year; 
the child’s birth state, birth order, and number of siblings; dummy variables indicating the imprecise 
age at death for the child, mother, and father; and a dummy variable indicating secondgeneration 
migrant. Standard errors are clustered at the family level. Full results are shown in Tables A5 (panel a) 
and A21 (panel b).
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b. Longevity

Fig. 3 Association of lifespan (panel a) and longevity (panel b) between siblings by sex. Panel a reports 
efects estimated by ordinary leastsquares regression of the individual’s lifespan on siblings’ average 
lifespan for the pooled U.S. sample (1690–1910). Panel b reports efects estimated by binomial logis
tic regression of the individual’s longevity on siblings’ longevity for the pooled U.S. sample (1690–
1910). Controls include the child’s sex, birth year, birth state, birth order, and number of siblings; a 
dummy variable indicating the child’s imprecise age at death; and a dummy variable indicating second 
generation migrant. Standard errors are clustered at the family level. Full results are shown in Tables 
A9 and A25.
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Fig. 4 Lifespan association between grandparents and grandchildren. Efects are estimated by ordinary 
leastsquares regression for the pooled U.S. sample (1690–1910). Direct efect estimates include controls 
for parents’ lifespan. Controls include sex; the child’s, father’s, mother’s, and grandparent’s birth year; the 
child’s birth state, birth order, and number of siblings; dummy variables indicating the imprecise age at 
death for the child, mother, and father; and a dummy variable indicating secondgeneration migrant. Stan
dard errors are clustered at the grandparent level. Full results are shown in Table A13.

a small but sig nifi  cant asso ci a tion. The total and direct efects were quite sim i lar, sug
gesting that grand par ents have an efect beyond their trans mis sion to par ents.

Finally, we exam ine the cous ins’ mul ti gen er a tional and hor i zon tal rela tion ships 
(Figure 5). These rela tion ships are strong and com pa ra ble to par ent–child rela tion
ships. Similar to sib lings, cous ins share sev eral gen er a tional and envi ron men tal con
di tions at the local level, in addi tion to broad fam ily char ac ter is tics.

Transmission of Lifespan and Longevity Across History

Figure 6 shows the evo lu tion of the par ent–child asso ci a tion over cen tu ries. Each 
point is the esti mated coeffi  cient and the shaded areas indi cate con fi dence inter vals 
of a regres sion of midpar ent lifespan on chil dren’s lifespans for birth cohorts defined 
by the 20 years surrounding the ref er ence year.

The par ent–child asso ci a tion shows an upward trend, indi cat ing declin ing mobil
ity. This result aligns with recent research on the his tor i cal evo lu tion of socio eco
nomic mobil ity in the United States (e.g., Song et al. 2020).

There are sev eral sub stan tive rea sons why inter gen er a tional asso ci a tions in life
span may show upward trends. However, the var i a tion in data qual ity over time is 
cru cial. The pro por tion of impre cise records is much higher in ear lier cohorts and 
pro gres sively declines over time, pos si bly caus ing atten u a tion bias in the esti mated 
coeffi  cients of ear lier peri ods. To address this lim i ta tion, Figure A6 shows the esti
ma tion of the same set of mod els on the sub sam ple of indi vid u als with a pre cise age 
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Fig. 6 Association between children’s lifespan and midparent lifespan by sex and cohort (1700–1900). 
Efects are estimated by ordinary leastsquares regression of children’s lifespan on parents’ lifespan for 
separate samples based on a 20year span from each reference year [1700 (1690–1710), 1701 (1691–
1711), . . . , 1900 (1890–1910)]. Controls include sex; the child’s, father’s, and mother’s birth year; the 
child’s birth state, birth order, and number of siblings; dummy variables indicating the imprecise age  
at death for the child, mother, and father; and a dummy variable indicating secondgeneration migrant. 
Standard errors are clustered at the family level.
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Fig. 5 Lifespan association between cousins by lineage. Efects are estimated by ordinary leastsquares 
regression of the individual’s lifespan on cousins’ average lifespan for the pooled U.S. sample (1690–
1910). Direct efects include parental lifespan. Controls include the child’s sex, birth year, birth state, 
birth order, and number of siblings; a dummy variable indicating the child’s imprecise age at death; and 
a dummy variable indicating secondgeneration migrant. Standard errors are clustered at the grandparent 
level. Full results are shown in Table A17.
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11Intergenerational Transmission of Lifespan and Longevity

record for 40year birth cohorts, given that the sam ple sizes are smaller in ear lier  
peri ods. In this case, the coeffi  cient for ear lier peri ods is higher and less pre cise, 
resulting in a less dras tic but still upward trend. Thus, evi dence of a pos i tive IGT 
trend is pres ent regard less of the sam ple con sid ered but is less evi dent when looking 
at indi vid u als with pre cise ages at death. However, a sub sam ple based on record 
accu racy is unlikely to be ran dom, par tic u larly in older peri ods (Figure A5).

Welldocumented gene al o gies are typ i cally from selected fam i lies that report 
higher aver age lifespans. We would expect higher lifespans but also higher inter
gen er a tional cor re la tions for selected pop u la tion sub groups, par tic u larly in older 
peri ods, resulting in more mod er ate upward trends, as shown in Figure A6. A less vis
i ble upward trend in IGT is because priv i leged social groups have lived in favor able 
con di tions for cen tu ries, reduc ing the influ ence of envi ron men tal and social fac tors, 
such as pov erty and health care avail abil ity, on their lifespan. Social dep ri va tion and 
harsher con di tions have had less influ ence on their sur vival chances, and improve
ments in these con di tions should not afect the degree of IGT. This char ac ter is tic is 
con sid ered an inci den tal advan tage for biodemographic stud ies because it min i mizes 
the het ero ge ne ity of the study pop u la tion (Gavrilov et al. 2002).

Both struc tural and accu racy biases likely pro duce more selected sam ples. The 
fur ther back in time we go, the more strongly selected these sam ples become. As a 
result, the IGT coeffi  cient is likely to be overestimated in older peri ods, underestimat
ing the upward trend in the par ent–child asso ci a tion. Therefore, our depic tion of the 
growth in par ent–child lifespan asso ci a tions across cen tu ries is likely con ser va tive.

Moreover, time trends in the IGT of lon gev ity (Figure 7) show an upward trend for 
both sexes. Longevity is a much less pre cise indi ca tor of life dura tion than lifespan 
and should there fore be less influ enced by age misreporting. In this case, errors are 
rel e vant as far as they shift indi vid u als below or over the 80th per cen tile.

The evo lu tion of the sib ling asso ci a tion is shown in Figure 8. In con trast to the 
par ent–child asso ci a tion, the sib ling asso ci a tion shows no evi dence of an upward 
trend in lifespan or lon gev ity, regard less of whether pre cise records are included  
or excluded.

The observed dif er ence in IGT trends esti mated through sib lings and par ents is 
an intrigu ing puz zle. One pos si ble expla na tion is that inter gen er a tional dif er ences 
in social sta tus, life style, and liv ing con di tions grad u ally decline, but intragenera
tional dif er ences in these fac tors do not. Because sib lings typ i cally belong to sim i lar 
gen er a tions, their shared envi ron ment and life styles remain con stant over time. For 
instance, dis eases and causes of death might dif er more between par ents and chil dren 
in ear lier peri ods than in more mod ern times. In con trast, sib lings expe ri ence the same 
envi ron ment regard less of the period con sid ered. Moreover, stron ger geo graphic and 
occu pa tional mobil ity in the past might have cre ated phys i cal and social dis tance 
between par ents and chil dren but not between sib lings, who often expe ri enced the 
same tran si tions. This idea ech oes the Song et al. (2020) sug ges tion that occu pa tional 
mobil ity declines resulted from an inter gen er a tional shift caused by chil dren’s move
ment from farms to manufactur ing sec tors dur ing indus tri al i za tion. Another pos si ble 
expla na tion is the over es ti ma tion of sib lings’ coeffi  cients in the past. Genealogies 
tend to empha size and more accu rately doc u ment ver ti cal rather than hor i zon tal rela
tion ships. As shown in Figure A15, fewer sib lings were documented in ear lier times. 
Those who were recorded were likely selected and lived lon ger, artificially  inflat ing 
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Fig. 8 Siblings’ association in lifespan by birth cohort and sex. Efects are estimated by ordinary least
squares regression of lifespan on average sibling lifespan for separate samples based on a 20year span 
from each reference year [1700 (1690–1710), 1701 (1691–1711), . . . , 1900 (1890–1910)]. Controls 
include the child’s sex, birth year, birth state, birth order, and number of siblings; a dummy variable 
indicating the child’s imprecise age at death; and a dummy variable indicating secondgeneration migrant. 
Standard errors are clustered at the family level.
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Fig. 7 Association between children’s longevity and midparent longevity by sex and cohort (1700–1900). 
Estimates, reported as odds ratios, are estimated through binomial logistic regression of children’s longev
ity on parents’ longevity for separate samples based on 20year intervals around each reference year [1700 
(1690–1710), 1701 (1691–1711), . . . , 1900 (1890–1910)]. Controls include sex; the child’s, father’s, and 
mother’s birth year; the child’s birth state, birth order, and number of siblings; dummy variables indicating 
the imprecise age at death for the child, mother, and father; and a dummy variable indicating second 
generation migrant. Standard errors are clustered at the family level.
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13Intergenerational Transmission of Lifespan and Longevity

the coeffi  cients in ear lier peri ods and hin der ing the upward trend observed for  
par ent–child asso ci a tions.

The pre ced ing results are esti mated for indi vid u als who sur vived for at least  
30 years. A lower bound is a com mon prac tice in the study of inter gen er a tional  
lifespan cor re la tion (see Table A33), which also reflects that par ents’ lifespan is nec
es sar ily lefttrun cated. Nevertheless, we also tested our find ings using dif er ent age 
thresh olds from 0 to 80 (Tables A27–A32 and Figures A11–A14). The gen eral con
clu sions remain unchanged. In line with pre vi ous stud ies, higher thresh olds resulted 
in stron ger asso ci a tions, suggesting that the IGT of lon gev ity is stron ger than that 
of lifespan (Gavrilov and Gavrilova 2001; van den Berg et al. 2017). Lower age 
thresh olds also pro duced higher aver age coeffi  cients, con sis tent with pre vi ous stud
ies,  suggesting a strong famil ial clus ter ing of child and infant mor tal ity (van Dijk 
2019; van Dijk and Mandemakers 2018). Moreover, at youn ger ages, the Pearson 
cor re la tion coeffi  cients were lower than the regres sion coeffi  cients. Parents’ dis tri
bu tions have a much lower var i ance than pro bands because we are not con di tion ing 
on chil dren reaching adult hood but are nec es sar ily doing so for par ents (Piraino et al. 
2014). Nevertheless, the results for lower thresh olds should be viewed cau tiously, 
given the welldocumented under rep re sen ta tion of early deaths.

Conclusions

Our results con firmed the exis tence of ver ti cal asso ci a tion in lifespan. We also high
lighted the pres ence of mul ti gen er a tional and hor i zon tal asso ci a tions and showed that 
the stron gest famil ial com po nent is evi dent in hor i zon tal rela tion ships.

We observed a longterm increase in the aver age lifespan and a con com i tant 
decrease in lifespan inequal ity. These pro cesses res o nate with a gen eral trend toward 
a rectangularization of sur vival curves and mor tal ity com pres sion, con sis tent with 
pre vi ous stud ies documenting a neg a tive asso ci a tion between lon gev ity and lifespan 
dis per sion in more recent peri ods (Aburto et al. 2020; Vaupel et al. 2011; Wilmoth 
and Horiuchi 1999).

However, a decline in gen eral lev els of lifespan inequalities was not asso ci ated 
with a decline in IGT. If any thing, our results indi cated a strength en ing of the par ent– 
child asso ci a tion. Sibling asso ci a tions, on the other hand, remained sta ble over the 
study period. These results sug gest that decreases in the uncer tainty in the ages at 
death are not nec es sar ily followed by declines in lifespan inequalities based on 
ascribed char ac ter is tics and could even rein force them.

Limited sam ple sizes com pli cate the mea sure ment of longterm changes in kin 
beyond par ents and sib lings, espe cially in older peri ods, and result in noisy and unre
li able his tor i cal esti ma tes for these rela tion ships. Despite these diffi  cul ties, study ing 
the var i a tion in the asso ci a tion with dis tant rel a tives is an intrigu ing area of inquiry 
and could provide insights into the evo lu tion of fam ily struc tures from extended to 
nuclear groups. As the quan tity and qual ity of records con tinue to improve, the study 
of his tor i cal var i a tion in lifespan asso ci a tion between more dis tant rel a tives pres ents 
a prom is ing ave nue for future research.

Although gene al o gies have fre quently been used for study ing the IGT of lifespan 
and lon gev ity (Gavrilov et al. 2002), they are not with out lim i ta tions (Hollingsworth 
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1976). One bias arises from the fact that the inclu sion of indi vid u als in a fam ily tree is 
often con tin gent on the exis tence of liv ing descen dants. This selec tion might lead to  
struc tural biases, that is, biases based on the omis sion of fam ily trees or records  
(Zhao 2001).

Another, lessdiscussed source of bias is accu racy bias, which con cerns the details 
of the reported infor ma tion for the included records. On the one hand, mea sure ment 
error might result in atten u a tion bias and the over es ti ma tion of the upward IGT trend. 
On the other, we high lighted that indi vid u als with detailed infor ma tion lived lon ger, 
on aver age. This find ing sug gests that indi vid u als for whom highqual ity infor ma tion 
is retriev able might be a selected sub group of more edu cated or higher class indi vid
u als, espe cially in older peri ods, supporting the idea that sam ple restric tions based on 
records accu racy might result in an under es ti ma tion of the upward IGT trend.

Another source of bias to con sider is the prob a ble under es ti ma tion of nonWhite 
indi vid u als, poten tially lead ing to an over es ti ma tion of mobil ity because the lim ited 
oppor tu ni ties avail  able to nonWhite fam i lies are overlooked. Unfortunately, the data 
lack a race indi ca tor, pre vent ing us from addressing this issue. Nonetheless, with the 
con tin u ous improve ment in record accu racy and vol ume, gene al ogy data can help 
address race bias in his tor i cal inter gen er a tional mobil ity stud ies. ■
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