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ARSTRALT, We rxamine the effzom of reproduction on kagevity among mothers and fathers af-
tox age 60, ‘This sudy & motivated by svolufionacy thearies of aging and theorics predcting so-
cial benefies and costs ol chidren to clder parent. We use the Ulzh Pupulation Database, that
tludes a large penealogical database rom the Uah Family Hisery Library. Cox propeortional
harard models hased on 13,987 couples married betweent 1860-182 indican: thar women with
frwer childre a¢ wall a8 those bearing children laee in hife live longer por-reproductive liver Az
the burdens of moherbood mcrease, the relative gains in fongevity of Late fertile women increase
compared to their nonate fertile counterparty. Hushands® longeyily is kess sensitive o repriduc-
tive history, althpogh husbands bave effeccs thar are smilar to those of thar wives during the
latter usiriage cobioct. We find some suppoct Jor predictions based on evaltionary principhes,

but wie abso fod evidence that implivarst a roje for shared marical snvironments.

INTRODUCTTON

Chuldbearing and child rearing affect
e lives of parents. s well known that
childbirth has significant health clifccts on
mothers during their childbearng years
(Wational Research Council, 1939 Whike
momerous studies demonstrate the effoct
of fomale reproductive history on cancer
am) heant disecasc mortabity, far less iy
kmown about the influences of fertility
patlerny uh the longevily of mathers and
fathers who survive Ltheir reproductive
vears, Interest in thiy question has in
creased meentty as a oossil of work by
evolutionary biologisis and hissdlemogra-
phers +Westendorf and Kirkwood, 159&;
Rose, 1997, Vaupel et al, 1998} [n de-
scribing the Feld of bicdemography and
its links to evolutionary concepts, Yaupel
of al., {1993) recendy noted thal Tt is
repeoductive soecess that is opinized
(through nawral selection|, nol Limgevicy.

Decper understanding of survival at older
azes thus hinges oo imensified research
into the infersctions botween feralicy and
longevity” We sugpest, therefore, thal it
is important [or demographers o sxamine
the association berween fertiliiy hisiwy
and post-reprsluctive aging, particularty
from the perspeclive of both cvolulivnary
and zocial theories (Wachter and Fiech,
1957).

We revisit the issue of fertility and
pusl-reproductve lonpevicy in Light of
two recent doveiopments. Fist owelu-
tionary biclogists and hiodemcgraphers
baye recently argued that female fzrulity
paticms in varicus species. including hu-
mans. may be weful markers toe rates of
biclogical aging (Kirkwood and Rome,
1991: Vaupel et al, 1993). A rmexaitnn-
Licn of the association between human fe-
male ferilily and longevity is therefore
warranted bascd on evolutionary theodies
of aging. Second. tamaly demographers

185



18k

and sociologisty have long argued that
children may serve o8 assels (cspecially
in ggriculucal and pre-indusinal scttings)
wien children are youny apld, as adults,
these children may alo provide social
and ecomergic suppor o their middie-
aged and elderly parenty (Wolf 19949
The presence of childen may therefors
play an importatt role i providing
health-eahancing social suppon w twir
wlder parents. In an eforl 10 gvaluate the
copinbitons siemming from both theo-
mencal ofemationys {which yicld sivular
predictions o soitte cases while ditfering
in wchers), we examine the cffeces of
childbearing and child survival on the
longevicy of roothers and fathers.

There are few sumes of wformaton
that provide exlensive oproductive as
well ax survival infosmnation across the en-
tire life course of mothers and tathers For
a well-definesd population. A promising
appmach for the study of fartility and
parental kongevily has boen o uge ge-
realogres. Many of the cardiest Fentility-
longevily sivdiey using such dacs relied on
amiall sroples or selected family lneapey.
W employ the Ulah Population Databess
(UPLB}, a lurge, heteropeneous genealog-
ical datubase. The UFDE is derived Tram
reconds maintained by the Utah Family
History Library o the Church of Jesus
Chrst of Lalter-day Suimis (LOS or Ao
rnend. These iecords have besn anhanced
through links t vital rooords and For
wiaoy years span o period of hstory whee
matural femlicy conditions prevail.

BACKGROUND

Eakry 510D0ES oF FLRTILITY aND
POST-REFRODUCTIVE LOSGEVITY

The first scientific investigations atf
female  feriliy snd  posi-reproductive
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longevity occurmed at the tom of the cen-
wry (Beston et al, 1900; Pomys, 1905;
Beil. 1918). Freeman (1935) and Do
and Mcelrowell ¢339 lawr considered
the positive association between fomale
ferplity and longevily and confumed
thesz earlier Andings that the average
number of chifdren borm was positively
aggoctared with ape at death among
women, Mcither epont offercd @ prios
predictions aboul the posigve ferilaty-
Lungeviy asuxcialion crecpt o sUgpest a
form of positive sclectoon for women: k-
tially robost women bave more chiidren
and robust women live longer. They also
acknowledged, however, thal increasing
fenitity may place 2 “lax on the witelity™
of womes who bear many children which
might lead o a negative association be-
tween fartilily and lonprvicy. These ear-
tier studies examincd the association be-
tween completed fertility and lompevity
bt did not eonsider ochar aspects of fee-
tility such as age at tirsl and last birth, nor
did they cousider how reproduction may
affect male longevity.

PERTILITY, LONGEVITY. AND
EvaLuTlioNaky BloLocy

Drenrographans have only recently tate-
dieed perspectives feom avolutionary bicol-
cpy e kel analyses of aging ad ioetal-
iy (Capnes and Olshansiy, 1993: Wacheer
and Fipch, 1997, A oumber of inetesiing
researth s have been stimubated by
such work. Wachier {1947), tor exunple,
argued that desmographers may be moti-
vated 0 use evolutionary concapis Lo
erhance their understanding of the Bio-
lypical hinits of longevity as developed
ety appestr to be approaching hiuman
life-npan maxirums.

Evolutinhary biclogy provides a po-
rentally useltl addidon o demographic
analyses of the inter-rclationships between
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fertiigy and longevity. We inoduce a brict
set of fundamental ideas within cvalu-
nonary tiwlogy, Evolubionary Ltheory ar-
gues that there arc tade-offs that cach
organism makes berwern imvesting re-
sources into somatie or physical growth
atrd investing in reproduction (Kirkwood,
1977; Lycetl et al. 2000). The genersl
problern 15 framed as an opumizaton is-
sie where cach specics is L¥ing b maxi-
ruze their reproductye sweoess wilhin the
species’ prevailing monality constraints.
The idea of & trade.otf berween reproduc-
v and kongevity is called the disposabie
soma theory (Kirkwood. 1977, Kirkwood
and Rose, 1991). This theory predicts
that, for females, young agc at first burth
and high parity will be associated with a
shoner post-reproductive life span be-
cilge eatly or high levels of fertilicy exact
high phyvsical {somatic) costs w swch
mothers which, in nwen. shorten their lives.

Why emight swch  Leade-offs  exist?
Wiiliarms ™ classic work (1937) advanced an
antagonisis pleiomopy theory of senes-
cooe b address thes guestion. Pleiotmopy
relers fo genes thar have moee than ocne
fupction such as having one fusetion at
onc age apl anorher at a later age_ Lo par-
Ucular, genes that enhance repowliclive
capacily will be preserved through nat-
urs! selection hut these same gemes may
acvumulae ar later ages_ perhaps proving
o be deloterions o post-raproductive se-
sival. [ deleterious effects of such oeaes
oeewr luie in lite (le., post-menopausal)
and the bepefical etfects occurting early
in life are Favored by nameal selection,
then sumvival may e determibed By se-
lection firr fernhing-relared eaiis. Thig
thetry also predicls thart early and higher
bevels of fertilicy shoold be associaed
with shorter lite spans of mothers, a pre-
diction consistent with disposaile soina
theory.

Fertility and Post-Reproductive Eangevity
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As these evolutionary concepts sug-
gost. pomes deolotenious b repwoduction
will be climinated through nateral selec-
oo and, given the inahility of nawrzl
sclection 1o climinale late-acong (post-
menopausal ) delelerious ey, we should
so¢ an increase in mortalily cares follow-
ing the cessation of reproduction  us
measured by age 3l nalwral menopdaose or
age at last birth, Scveral cvolutionacy sci-
entsts {Hamilton, 1968 Chadesworth,
1980, Kirkwoud and Rose, L921) have
theretore theorized than fores thul pri-
fong the period during which femals e-
production ocours will pasipons aging
and incr2ase female longevcy, This Lne
of reasoning suggests thal imcrcasing ages
at lasc buth among females should be as-
somiated with preater post-reproductive
temnale longevity.

This body of work leads o three spe-
cific hypatheses:

HI: As age ol first bimh  ifcreases,
posl-reproductve purental Joongevity
INCRCALLES,

H2: As the nember of childeen de-
crcascs, post-reprdductive  parental
longevily increases.

H3: As the sgc at lest buth ncreasss,
post-reproductive parental lomgevily
IMCTENSCS,

The empirical evidence on humans is
mixed fiw these predicrions. YWestendorf
and  Kirkwood  (1998) mepotted  da
women  listed o genealogies of the
Briush aristocracy who survived wage
) died earlier it they had higher parity
apd a younger age at first birth comparad
W worten with fewer children and laer
ayes ub first birth. With cooremporary
data fror Engtland and Wakes (397 1400
and Ausitia (19R1-1982), Doblhammer
(20007 repaorted that women lived some-
what longer if they had few chiidren and
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if their age ar ticst birth coeurred after ape
20, Friedlander {19940) found that parons
women had lower sunvivooship  than
mulliparals women, and armong pangus
women, thosc with higher panty Tived
shorter Lives than those witk lower panly.
Beral {1985) repaned thet parous womemn
had lower overall survival than nollip-
anus women, primarily because of an €l-
gvared nsk of cuculatory diseascs, hnd-
ings consistent with those of Kvale et al.,
(1994} Converscly. some  imvespogators
(Lanid et al., 199, Green et al., 19%8) re-
ported thiat nulliparous women have lower
servival than their parous counterparts.
Bideao (1985 concluded thal womcn
with earreme fezotility {move than twelve
chiblren) enpoyed the besy suivival. Using
data from the population register of Cana-
dians m the seventeenth and enghteziath
conturies, Le Bourg at al {1993 eould
find no support for the predicesd e
ofts between eady “fecomdiey”™ (i, fer-
tlicy) and later survival, In general, ioves-
tizations on the rade-offs belween panily
and post-repreductive lengevity have
simultaneously considersd the cilocrs of
lare Fentility.

A positive associagon has been re-
poated between late female fertility (Peds
et al., 1997 Doblhammer, 2000) or Lac
mencpanse  {Snowdon ef al,  19E%;
Cooper and Sandler, 1998) and longevity.
Another analysis found ne such associa
tion afier controlling for the etfecs of
smoking history and sociseconomic status
(Fgan et al., 1997, lsolating the hypothe-
sized Jongeviry benefits attributable W jate
female ferlicy tn humans is complicated
by the facr that women bedring chiddren
gt very lale ages wsnally have higher par-
iy when natieal Fertiliny patierns prevail.
Thr tew stwdies thet have considered the
tbongevity beneus of lae female fernlity

Social Biglugy

have nol systesabcally  analyesl  the
competing inflwences of high panly (sce
Snowdon =t al.. 1989, for an cxecpuon).

EFFECTS OM PARENTS OF
Y0014l SUPMORT AND THE
CosT OF CHILDREN

Soudics of ferility and post-reproductive
longevity have ofizn examned the role that
childbearing plays i homenal or evolu-
Hocary terme. Lews ablendon has begn
given o the possibilicy that social rcla-
tonships bocween adult children  and
parcnts  inay  nflucnce parental  post-
reprowluciive longevity. In is well estab-
lished that wdividuals with preater accoss
W soial support have berter health and
lower levels of mortalily (House, Landis,
and Umberson, 1033; Ross, Mirowsky,
and Goldsesn, 19900, Alwr maniage
partncry, children are generally regarded
as the rmesd umportant component of an
adult’s social and family oetwork (Lowe,
1996; Logan and Spitze, 1994; Woll,
1994, althowgh it is unclear whether adult
children alfect the longevity of their
middle-aged and eldedy parents. Adull
chiidren may affect the kongevity of their
parents but primarily when parcots arc
serioualy ill or cllecly {Mancini and
Blieszner, 1989: Silvesstemn and Bengston,
1591}, particularly when adul dawghters
are present (Pearlin of b, [995).

Ansistance and resvwrce exchange be-
twoen adulr children amd their parents
flow i hoth directions but lagely mi-
prale From parcts 10 children When the
flow of resoicces (social supporl atd in-
come) moves from childmen tr parents, it
is smat] for conternporary L.5. families
(Hogan et al., 19931 as well o for pre-
industria] sociedes {Lec. 1997 Kaplam,
1994, [l children receive Mo resouTcss
than they provide to ther parent:, then
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the “cost” of childrer w pargols mar
serve Lo reduce parental bomeevity,

Are aduil children consirained in their
capaciy o provide support Tor their ag-
ing parents? These adub children are
themsel ves manng oflsprng of their gwa.
In this thres-peneration:l scenane. pand-
children may serve 10 oeduce the ability
of children w provide support W grand-
parents. Given that fertility pattcrns are
“tranamitted” scooss gencrations §Ander-
too et al., 1987, higher-parity parents
will be more apt to have children who
themselves  will have higher  paricy,
thevehy limiling the children’s capacity Lo
provide assistance to their parenes. This
arguiment suggests that during perinds of
namral fertilicy, parents with high paricy
will be adversely rather thaind bensficially
affected yince their own high-parity chil-
dren will be devoring cesoleces o their
owT chilidrearihg.

Farcats beacing their Arst childmen at
younger ages are rmiwe Bikely e invesl
their limited ceopomic resounces Lo child
rearing rather than lo their ovwn personal
health, croplovoenl, or savings {Waldron
et af., 1998; Holferth, 19847, This logic
suggests thal individuals bearing children
later in Lifc, with cther things being oqual.
would also expenicnce adverse health con-
sequences given the extended period of
time over which the demands of child
razfing would acoumulate,

These social mechanisms suggesl the
following hypotheses:

H4: A< age at first barth increases_ post-
reproductive  parcotal  lomgevity
INCIEASES.

H5A: As the number of children in-
creases post-reproductive longevity
Imcreoses (due o access Lo greacar
informal sacial support).

Fentility amd Post-Keproductive Longesity 18

H5P: As the owmber of children in-
oy, posi-repiductive Tongsvily
decreases (dee i wealth  flowy
larpely muoving Tiom pareat o
child: chibdren are also high-panity
themselves, thereby reducing thei
supportive capabiiilies).

He:  As the age at lam binh incrcascs,
past-reproductive paremal longeviey
decreases.

Hypolheses H1 and H4 {age at first
birth) as well as H2 aml H5B (pamty)
make the same predictions alhough they
Imoke diffen:ol mechanisms, Hypotheses
HZ and B%A (panty} conflicl as do hy-
potheses HY and HE clae age au last
birth). Accordingty, we are bewer able w
assess the underlying forces that link
longevity with either panity or lale age at
last birth than we are with respect 1w age
ax First binh.

FosstALE CoMFOLNDING
AND SELECTION MECEARLMS

Alternative processes may give Tise to
an associabon between fertility and post-
reproductive tomgevity, We consider the
role of initial health slatus, child moralicy,
rcligion, socicooonemic status (SES). amd
secular trends in Fertility and mortality,

Some  early investigators  (Prows,
1905, Dom and MoDowell, 19391 sug-
gested that individuals bave health char-
actarishcs that increase their chances of
marriage, coital teegnency, and bearing
chuldrer, as well as reducing their risks of
mortality. This position  suggases  that
SOME wonkel are more robust, leading o
greater fecondity and longevity (ses
Samuelison and Dehlin, 1993 We de
tol prossess ininial health soatns msasopes
it owr dala ko direciy Sddeess this msoe.
This arpuinent will be persiasive only f
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all of owr fortility measures presumedd 1o
be associaled with preater viladity anld
heatth (high parity, warky age al first birth,
late age at last barth} lead wr an extended
life span.

The rolc of ferility on post -reprodicrive
lonpavity may be confunded when child-
hood mortalicy rakes are gh. Two con-
pies with identical parity may e very
differenr with tespect o the number of
surviving chuldren and hepce the effects
of ehiddrearing on subsequent padencal
imorgality could also be very different [n
addition. child deaths may be a marker
for adverse covitomwnents expedenced by
mothers and hence can be viewed as a
measure of carly adult expesures thar af-
fect boh parental mortality amd feniliny.
We thercfore include as a covanare the
number of children who died Iefire age
1% for a piven coupls.

Relipious aftiliation may alke promaote
an  associgtion betwesn  fertility  and
longevity. Couples commited Lo the LDS
church are more likely v live longec{En-
strom, 1978, 198%} and w have mom
children {Bean, Mimean, and Anderon.
FNy) than other couples. While the pup-
ulabon represented in twe LPDB ure
epetically representative of western Bu-
ropeall populations, acive Mormons geo-
eraily live looger because chunh-related
activitics and docinoe enhance social co-
hesion and serve to reduce aleohel and
tobacco consumphon [Bush, 1993), For
these reasons, we include a measure of
the strength of LDS cotmmtiment in out
analysis.

A family’s SES may alio encuusge
an association  between  Fernlity  and
longeviry, High-starus imarnages are mores
likety to experience lowet kevels of fertil-
ity and mortabiry. The role of social stabus
makes sense only if tertiliny was some-
how contollable during the lae nine-

Suvcial Bivlogy

teenth and early twonnisth vemueies. Mog-
gan {1931 ) tound that methods of fertili
limitabion were in use during this tirme,
although his wnalysis did not specifically
consider Mormeon fertility. >onetheless,
after controlling for rmarital doration and
age al mamags. Mosgan (19917935497,
showed that women with  profassiomal
spouscs had lower fetiliy than farming
wives based on daiz from che (DL0T0S,
Census. Al the same Oeme, we koow that
tuzh SES individuals live longer than
their lower-stalus Commemarts | Arinme-
sky. 1967. Kitagawa and Huwser, 1973
Townsend el al. [9B8. Smith and Waitz-
man. 1994 Melntyre, [997). For women
martied n the lapler half of the 18005,
(heir status 15 best represenied by their
hushands' SES; sveondingly, we mely on
Iushands’ SES in this snalysis.

biost famikies in Ciah were enyeaped in
apriculne during the last half of te
mineteenth contury, This 15 relevant given
that farm couples had & preference for
tarye familizs, particularly given the high
raes of ofant morality s that me.
During the latter portion of this peniod, an
urkan core was doveloping in whal is now
{he 5:h Lake City-Opden—Prove MSA,
leswding o declines in the proporion of
farm tamibzs. This oend offers an oppor-
lunity wkr assess whoether fomale repro-
duccive pamerns have varying effecls on
longevity as the value of laree familics
changed over time.

Firally, secular trends in fertility and
emortaliny are considercd. Dur investiga-
Hun spns an wstonical period that in-
clwdes patterns of pawrzl fertility for the
majority wn the Utah populaden during
the lawe nineteeoth and sarly tweoticth
century (Bean et al , 1990, Cooples mar-
tyinng (o 186074 make up the carlicst
pericd it thes siudy and reflect o pertod
of matural fertility on 2 frootier. whik {he
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mamiage wohert of 1875-3 reprosents
the bepinoing of the fertility transiton.
n gencral, individuals marmied between
i 860 and 1374 would be exposed to mote
hardships associated with migration 1o
the West, unertaim food supplies, limited
medical care. and physical hazards. Those
mamicd laler tn the mineteenth contury
(157509 were mare likely wo have been
bom in Ltah and have experienced fewer
hardships we Lrarsgroniaion and a devel-
oping infrasiructone in the West enhanced
the quatity of lili and raduced the risks of

DATA

Wz examine our  hypotheses using
the genealogical data within the UPDB.
The UPDB was developed for medical
resedech. and since 1974 numerls en-
hancements have been mawle, including
vilal status informatiom frum Uah Death
Cerzficales and the Health Cuare Finane-
ing Administration (HCEA). The LJPDT
s hased on information {mom over one
millien individuals representing  abour
P350HK “Family Group Sheers” ab-
siracted from the Ultah Family Histery
Library. Because these records incluce
basic demographic and religious data on
parcnts and their childen, we can mea-
sure for cach person telr fertibity history.
age ab death for age last known alive),
andd religions affiliation with the LDS
church.

From the UFDB, 13,397 couples have
med the Following sclection criteria and
comprise o analysis sample. Mupoga-
mons couples were selectod who mamcd
between 1860 and 399 This ome pencd
was wsed to idenufy couples who wers
most likely oy have married in Lvsh and
who wiuld likely have observed death
dates. This Lene nterval goneradly ex-
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clades  childhearing  duting  the  weil-
known ferulity decline of the Greal De-
pression. Overall, the UPDE data on mar-
nages estahlished dunng the [awer half of
the mipeteenth cenmury are parlicularly ad-
vaolagoous for tesiing both social and
cvolulionary theories. given that [ertility
contrl was limited and monality osks
later in lifs were relatively high,

Omndy once-married couples were -
cluded 1o limnit complicabons relatod o
fentility ypanning moee than one marmiage
partner. Husbands could not be morc than
ten yoary younger noc Hiteen years older
than their wives w meduce larpe differ
ences in age end cohort experiences.

Wives wiere myuwired 10 have marmicd
no later than their thirty-fitth birthday 1o
ensurc that they had a clear oppontunity
to bear children, Al wives selected for
the analysis lived (o age 0 to assure that
all women would huve completed thebr
childbearing. Couples with husbands fa-
thering chikdren past ape 6f) were also
eacluded Somc wives whe lived to age
60 wers already wadowed. We selected
thuese couples whose husbands were alive
whett their wives reached 60 years of age.
Hushands who died before their wives
sizmeth binthday would hawve left wives
withoul a crucial source of social suppot
and, for younger husband deaths, an in-
ahility Lo bear children (i po emaeringe
voctred). Early or midlife sadowhoed
could, therefore. tead to a reduclion
heah fertility and female life span,

Civorced couples ate omitted given
that clivorce was excepiionally ram durng
the period coversd by this analysis. Polyg-
¥ROWS maTiages warg also sxcleded from
comsicemation because they inuroduce an
tcldead bevel of complexicy thar applics only
i 3 small percemtage of privieged men
(umher 10 pevcent) concentrated dunng
the eariesl meacriage cohort (Armoglon,
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1959; Bean ct al., [987). Consanguineous
marriages. though rare, are alse excluded
in order to remove the remole possibilicy
that the childron of such unicns would be
at an increaved sk of death (Binles et
al., 1901, Couples whose first chiki was
boett put of waedlock were cxcluded al-
though couples whose first child was
borm six menlhs or later after the mar
riage were ncluded w allow for prema-
ture Births. Mullipsrous mardages are moc
used in the analyses as they cornprise [ess
than one percend of all marmiages between
1860 and 189 The analvsis includes the
cflects of age at Arst birth on the parents”
mortadiry risk, making il necessary bo re-
sinct the samle to parcus couples. Ny)-
lparows marriayes mav be slightly umer.
icported in the UPDB, as they are in maost
gemealogics, since 1o descendants exist 1
provide famuly data. On the other hand
men and wonten in nulliparous marriages
are rypically represented bocause they
thermyelves are part of gilsships thar are
ceported quive well in the UPDE.

Druath datey are available From the ge-
nealogy. Utsh death certificates (1934—
[992) linked w0 the UPDE, and for dece-
dents identified theough Ales maintained
by Health Care Financing Admimstry-
tion. No men and only 14 women wers
known to be alive in 1997 UNOTE Persans
fummicd between 156005,

SLRVIVAL ANALYSIS METHODS

Cox proportional hazard rate models
are used by eslimate the swrvival mode]s.
The paramemc distribytion of the base-
line karard hydl) is delt unspecified al-
though different for husbands and wives:

th Bt = i (1) exp(dr 2;,),
1= 1 for wives. i = 2 fur husbhands,

where by {t) is a sex-specific baseline haz.

an), g are ehrervubde covaniates Fur rhe

#h spouse in the joh couple, and b by o JEERE

woolor of regression parimcters. The
hazard rate is avscesed based an mortalicy
after age 6.

This specification assumes that thers
are bo significant unobservable couple-

specilic effects after controlling for ob -

servable independent varlables. Previogs
analyses of these data (Smith, Minegy,
Gue, and Huth, 1995} found small and n-
significant unobservable  couple-specific
cifects when such (mandom) eifects fil.
lowed a gamma distribucion (Cue, (9495,
Guo agd Grunmner-Seawn, 19930,

We also consider how observable indj-
citors of fertility affec) mortality #isks
differently for 3 mother and a father in
the same mamage. We we par-raok
maodeils bo kst for sech differences Holt
an Prentice, 1974: Smith and fick,
1994 Smith and McClean, 1998) in the
prescoce or gbsance of significant ynok-
served heterogeneity, For the pair-rank
model, we modify squation 1 as folfows:

{21 Byl =hyitiexpis z)w,
= hﬂj{:}up{b ?'ij}

where heft) = hyitiw and w; i a couple-
specitic indicator tor unobserved heterg-
geneicy. The basclive hazard fumcrion
hm{tj is the hazard rate that is sharcd by
both spouses of the jth couple and its dis-
wribution need hot be spocified (Husier o
al.. 1989, Kalbilleisch and Prenuice, 1990,
Oakes, 1986; Wiid, 1983),

{hc can oblain estimates of & from
equarion I by using logislic regrecsions
tor the within-pair rank of survival fme
thal removes the effects of shared unob.
served  heterogeneiny  {Kalbifeisch  and
Pretice,  1930; Smith and MoClean,
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1908). This is done by taking the satio of
the jeh wife’s and husband’s hazard rase
equations. Cuonsider, for exampie, whether
the effect of parity. Z,,,,, . is different for
wives and husbands rom couple j:

(30 Dy ftbydl) = {hytiexplby, *z )
g (texplby * 7 0}
=cap(b,, * Ig‘ui!?.;}‘fexpib” i zPifiT}':i‘]
=eap(ibe — byh* 7,40

A logistic regression can be used (o cstis
mate (hy — b0

(4 logit{rp=by+ifhy — by *z,_ )

where the dependent variable, T equals |
if the wife's age a1 death (minus ober
from couple j i5 kewer than her husband's
and O otherwise (Kalbfleisch and Pren-
tice, 1980). In these data, women outlive
hushands hy One yoar given socvival b
age o). To ke whis gender difference in
survival, wie make this one-yedr adjusi-
ment ia the constction of r. [n 2 puir-
renk model, the nuil hypothesis states that
the ¢fect of party is the same for 3 wifc
und husbard (H, is (b, — b= A
single regression coefficient §b = by, —
by 1= cstimaled for Z ity that quantifies
the difference in the effect that parity has
oo the wife's and hushund's mertality
risk.

MEASURES

The covaniates included in each Cox
and pair-rank cegreszion include dummy
vanables for year of mamriage, wite's age
ac first birth, teel number of childeen,
wife's age wl last binth. and total oumber
of children that died before they ceached
age 15, and a dummy variable indicating
whether the wife s LDS or oot Wife's
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age at first birth. age at last birth, and yeli-
gious status were strongly cormelated with
the husband’s walues of these measures.
W have elected to use the wife™s values
in both husband and wife equations. This
approach also has the advantage of mak-
ing hvpothesis testng for difermesy in
cifects between spouses straightforward
in pair-rank regressions. Wils™s age at
marriage is not wsed a8 it i sirongly cor-
related with wife’s age a first birth (zom-
order Pearson corretation i 0,961 Num-
ber of childmn, year of marmiage, age
ditfterence betwesn spuuscs, and nurmber
of deceassd minor children arc couple-
level varipbles by definition.

Religions commiiment is based on 2
classification  scheme  developed by
Mineau (19800 and Bean st al. {1983,
19900 using the timing of an impoctan
mwlimous nte, endowmnent, io the LDS
church. Endowment, 2 pledge to the LDS
church and its doctrine, wiwally takes
pace carly in adulhond, befon: an indi-
vidual goes on an LDS mission. at the
tme of a “temple™ marriage, or fater for
converts and reactivated members. Indi-
viduals whe have records containing
endowment dales before age forty are
tredated as mwligiously commilicd w the
LDS church, Oahers are less commirted
of non-LIDS members,

For tertility variables, both continuous
and categorical specifications were i
plemiented. For the catcgorical versions,
the middle 50 percent of the distribation
way used as the encluded caregory and
four dummy vanables were consinucied
that comesponded 1o the following per-
centiles: below the 100h, berwvesn the [ih
and 25th. berween the 75th and S0th, and
above the 9th. For wife's age st last
birth, we further divided the highest per-
centile categnmye M0 tWo Silegoces:




7@ For a-postion -of dbe samplke., occupa.-

. tiomal dati wre nvailable, Analyses incorpo-
':'rining oceupatinnal information are limied
T mamiages from the 157599 mamage
.. cobort, whoe the linkage rate befween
5. JUPDE records and death certificales was

&7 percent. The hnkage rabe ways lower
(45 percent) for the earlicr marriage co-
hort. Occupations were coded to the 1980
LLS. Comans calegorses and asimed a
SOACECHIONIG S1als soory based on Nam
and Powers {1983), Higher scomes mopre-
scOb occupanchs with grealcr saviocoos
nomic satus. [F a hesband had ao Utah
dewh cortificaie of one thai Jid not liok to
the LPDB, be w2y included in the sample
and wasr assigned the mean Nam-Power
SES seore. An additional varable was
then added to the mode] thar indicated
whether or not the hushand fad Missing
SES informabon w adjust for the effects
af thix mean impuation. Over 50 percent
of husbands with known CUUUDALIDILS
wert pmployed in fanning, Accordingly,
a farmmiog dumimy variable was inleo-
duced ino the mode! in order w distin-
guish the efiocts of Farming from ali other
oocupations encompassed by the Nam-
Power status score,

RESLILTS

The [ndings reported below are based
on multivanate models thal inelwde mea-
sures Of age at firsl and [as1 binh, pancy,
year of maniage, sge differcoce between
spouses, mortality of offspring, and com-
mitient o the LDS church {Table 1;.
Mean agr at fiestl birth was 2171 for
wives and 2538 for hushands. Wives
Bave bicth 1o their Tast child ata fiesn age
of 4. Fumilics averaged 3.24 rchildnen
with 1.3 dying before the  children

Smith =t al.
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reached age 1B MNeardy 70 percent of cou-
Plex were comnitied o the LOS church,

Table 2 lists reswlts for several Cox
proporional hazards models for femalg
morlalicy, All covariates are measured o
comlinuous variables. When each of (he
e reproductive history vanighles ars
icluded separaiely (Modeis 1-3i oaly
parily affects female surveval (g < 0010).
However, the Sitnulancons inclusion of
all lhree fermility measures reveals stupg
influcnces of parity and wite's age at jast
kirth {Meodel 4). Deureasing parity and ip.
creasing age at fasl binth are associaied
with a decreasing risk of female movtaliiy
past the age of 60 Ape ar firsl birth is oo
significantly agsociated with the mortaliny
hazard rate. These thioe fertility measumcs
e correlated with one another (e.g . sim-
ple Pearson cormeladons are; Rrage 2 fira
birdy, ape ar las binhi = +H0.07, Riapc at fivs barrh
pariryy = T{0.42), ergt al las hinh parieyi =
+H).64), but do pot represent any sevious
collinearity problems when introducsd s
multaneisly ino a model.

We next consider the additional e(fects
ol iateractions belween sach of e thres
lenility measures (Models 5-8p All co-
variates invulved in inleractions have begn
cendered o wduce collincanty problems
tc.g.. intlated standard ermos of the re.
gression coefficients) induced by the jn-
clusion of multiplicative inleraction rerms.
Model 7 inclwles the ondy satistically sig.
mlicant witeraction, that involving age w
last birth and panty. This interaction is
Augative, indicaling that the reduction in
mortality risk sxvociated with lais Fermality
14 greates ar higher levels of parity. These
results suggest that lae fenile women arc
most clearly  differentiatesd from  oaher
women when the physiological and social
demands of reproduction and chuld rear-
ing &rc greatest; when parity is hugh. It is
possible that the interaction betweon par-

it e, i mbite e o, bk e ARl
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TABLE |
DESCRPMVE Sralnmos 1% = 19,ha7 CoUTLES)

- Mrin in LR TTILTY Mkl w
Wile'a years Iwved sinwe ape 60 2130 a3t .01 50
Huibenad's years Lived since 1w i LA .5 001 43
Maoriage date | Kfel. 02 10,39 K 1R 1] 150 48
Wille 35 LIS (= 1+ n.&% I i 1
Hursbtaind 1 LIS = 1 0.48 11.47 i) !
Wike's ape ul firt binth .73 .8 15.66 RLEE
Hausbund ‘s awe at firsc birth Fa 330 1653 ag 35
Wife's ape ar lasr hink 045 dnd 1565 5404
Huaband's age o last birth 4181 Ahh .24 =T
Panty {all couples e parous) 324 .05 | L
Hushand-wife ase diffreaue .54 1.6% —YKT 14.95
Mumber of childer whe Ul befrs age L3 133 141 ] L
Nawerposer pocupuisen] moking based un H.TE 1567 3 -
Ruvinids denth certificate infotnanm
itor marmiapes 1875 189G
Farmenr (= |} bieed cm husbamd’s death certifuat= 059 0.4y 0 t
Lndiverrsutegn, (Lr marnagss 1475-1 9%
W aetber masreed LBAO-18T4 (= 1! 13, .40 ¥] 1

ity and age ar last birth may simply repre-
sent the etfecrs of birth tnervals. High-
panty women with a young age at luu
binth will have shorer binh intorvals dan
high-parity women with an older age
lazl binh. Iacluding birh spacing ax a
ruain effect resulwed in no signuticam of-
fecls on the monalily rsk of mothers
(results mat shown).

Cox regrescion models  wene  re-
estimated with the three fertility indica-
tors included a3 calcgorical varahles
{Tabte 3). Model 4 includes all three scis
of fertility varfubles sunultaneousky in a
Cox regression, while Model 5 is a re-
estimation of Model 4 cxcept thae we yse
a logistic regression where the curcome s
whethar ¢r mo & woman reaches age 95,
Tn Model 4, w2 find that wornen with fiuw
children £1 ta 3) have (he lowest moratity
sk relatve 1o meoxdal women with 7 to 11

children. These sarme low-panly women
have a &3 perven! greater chance of
reaching age Y3 than women From the
middie 50 percent of the parity distribu-
tion [Model 5). Molhers whose last hinh
occurred at age $6.5 or later (i.c., bevond
the 25th percennile for the age-ar-last-
birth distribution) have a mortality harand
tale that is 15 pereent lower than that of
wommen whose laxl child was bom he-
roveen agex 377 and 43,1 {ie.., the middle
50 percent of the age-al-last birth distri-
bution). These 1ae fertile mothers have a
44 percent yrealer chance of reaching age
95 than compariwm mothers (Mode] 5).
We next divided e sample into two
broad marmage cohors and introduced
analysex of husbands® survival. These pao
modifications were used to assess the ef-
feciz of raprmfuctive history on make and
female longevily and bow this association
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TABLE 3

- pves” Hazakn RaTE Moners For Supvtval Past Ace S0, Exmows akli RaTE RaTrios Baosen an Cox
FROMHRTIONAL HaZash BECRESSHAN CREFFICIENTS FOR MODELE {-4 MODEL § 15 BASED O & LoGone

= poopEssinN PREDHTING THE Orans oF LIVING To AdE o5, ALL FERTTIITY COVARLATES ARE CaTEGURKCAL,

; jSYITEIT] Mool | MupeL 2 Mo ? Moo & ML §

% AGE AT FIRST BIRTH

I Pryconbie e ranges)

i - 1inh = 1H.02¢ 1.0 — — M5 L3

E Mth-dh  (LE12-1934%) 1.03 — — 1.1 1.8r

o Tt L0233 1.0 — - 1.00 L0

7ok gt (1A0-2607) 258 — — 99 Lz
= = G (= m 26,080 1.UE - — LI 036
FARITY

y  Peroennle (Humber f chaldrene
< Lilth (L3 — Bauie — A LG3nee
Wth=24n i — (A=) — D55+ 1.14%+
Hth—Tdth (T 11} — 1.00 — 1.0 .00
TAhIMh (12w 1d) — i.m — Lus= .56
= = G [= L5t — 1.08 - L.13 naz
MGE AT LAST BERTH
Perce ol (Ape Tanges)
< 14nh (= 333) — — 10 LI 0764
Ioth-I4b  [(31.5=3T.6 — - Loz [EiLe G821
Mth-T4h (ITI-43 - — 1.0an (Hi] 140
Mih-feh 1430451 — — 1.0z Lol 0.5
Gpth-9hb | Ad.0-d6.4) — — (5% 0= LM
>=0%m [ wshd - — OETHe+ Ngsmas (FELL
321 BELS 9,15 UE .4 11467 14 Th
Adt 10 T 10 19 19

gL, =g ez 0 EE, medp 2 0H

changed with lime Models | and 3 in
Table 4 list the effects of repmducave his-
tory on saryival for wives amd husbards,
respectively, for the 186074 marmage co-
borl, In general, women who had few chil-
dren as well as those who were fertile late
had kower rales of mottality, 2 patern that
18 0 ohserved among hushands.

When wives from the 186074 coborn
are matched w their hushands and 3 pair-
rank regression is estimated (Model 3),
we tind that the longevity gains assoo-
ated with lfate Femalbe Festility are $ome-
what greater for wives than for their hos-

hands {although not significant, (p =

Al fr i ok, 106 SO UTIES. 257 DabFer o Berw'ool (DuURo. drkd ssnber of < hildoms why deol befoke Lge (L

G.20), suggesting that the oegative [pro-
teetve] cocfficient for wives is somecwhat
lacger than it is For husbands). Similariy,
the adverse cffecis of high parity are
latger for wives than they are for hus.
bands {p < J.05),

W observe a diffsrent panern of sue-
vival for couples from the 1873-1899
marmiage cohort [Meodels 2 and 43 The
effects of parity, lalc age at last bath, and
their INErachion porsisl AMOTE Wamen,
but we now observe a significan prote: -
ove effect of late fornlity among k-
bands. While the mortality nsks of wives
conbinne o be affected by their fertilicy
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TABLE 4

WvES aND HUsaanizs' [1azaf Bate MonrLs £o SURVIVAL Pash AGE G BY Twid Mavarae
CosorTs. ERTIIES Pk Mrners 1-4 AFE Ui PROSETIONAL HaZ 4 oo FLOGREXSINN, ENTRIES bug, -
MobELi § a%b 6 Are LinTTE REGRESSION CUBFFICLENTS Basen 0% THE Pain-Rane bopgs,
ALL U OEFEICIERTS ARk MULTIMLIED BY 10

Smith el al.

L NiTE- PR
Sy

WIYEN Hird Mok IP4im ek anpny
Wndrl 2 Wisdek = il ! Mar ol 5 kb .
a=iad Winwm1 e blymnca Muixl *rEnd
YamnaLE | 14 . [LLIRE] EL NI LW ~t 1T
Mg at fost birth 105 27 — 2. [ —1.15* 1.2 1E -
Fapty ELARLL) Lty 2wk —154% 119 S5 Ten k2
A al Lt birdy —19. %" — 1097+t —513% =47 - 1T —0.74
2-WAY INTERALTION
Age gl last birdy = parity -2 —l.4* -0 17 -3 —aseE )4
N 257 11124 2757 1tL2n i 11126 ;
a-LL 1213 5880 773 12647 iTaE kLAl Y
4 df ) L] E ] B 3

- R o B SR ER R R A LR S P o |

Autivwe bor mamage v LIS moeenrmen), g difterencs harsesn mouess. el o nl chellien = -ed Befne e LY.
Foposar caffuicne hyam wppl meogpous ecit Dot propeemacnal heed e wasdehe Fair.rask 22 rs e couneced Wi B

lupady icphcliul el ceie L alfermss in el

badbands 1 Ihe +ame Daciagn cn: ey i v Lk

acTup ETLERR 1

higtory, their effect sizes are atiepuated
relative to the previous codwtl. To the ex-
t2nr that couples were begoning o limit
eheir tarmily size during ehis perisd rela-
Uwe to the preceding fificen vears, il may
be that some women whae copld have bad
children at clder ages 1ur could have had
an additional child did not dor 30 dua ta
greater wse of available ethods of Tertil-
icy conorol. I this was the case, then some
fecund women were calegorized sy having
lower parity o having a lower age o las)
birth, both of which would reduce g s
tmared survival effeces of parity and Jaie
ferility. At the same time, the effect of
age at lase birth on husbord™s modaity in
this latier cohort increased. Ome possible
explanation for this i thal previously
high rales of non-aging-related male mor-
tadity past agc &0 were declining, thereby

e il

allowing the slow aging effecis 5uggﬁlm;:.l

by male late Fortility 1o be bener observed. 7

Based on pair-rank methds for this later

nuittiage cohort. & coopls’s history of
childbearing vields similar lungevity pat- R

rert1s for wives aod hushammbs,

We find no evideoce thal age at fusl
birth affects female monality, bul it does |

affect male mortality, Men wilth wivea

whase first child ia born at laicr ages ca- 28
perience mreatcr survival wlagve (o other B

men, a resnlt obscryved [or both mamiage 3 _.

cohorts. Delayed childbearing may lead

w betier economic standing, and heoce 8

lower mortality for men. Men whe ae
ulder at the time of their first birth would
have had more wne duning which 1o work
ard arhieve more in the labor market
without the nced to provide for moe de-
pendents, However, the cffects of age at
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TABLE S

Hacwen BATE MODELS FOR SUERYLNAL PAST AGE B0, WIVES AU HUSBANDR MaRmED (E7s—1Hus
I es CoNTERS FoR Oorteatwes EXTRIEL RE Con PROPLETHINAL BLaZ R0 REGRESSION
CREFFICERTS MUCLLFLIER By 1.

J—

Wi e H=rmarii=
Warsam o M | Miaa- 2
Age ar first birth Az =13+
Farity 15.04" 42
Aue at last o — L5k —gagenm
T-WaAY [NTERALTLON
Age an La wrth = parily =l L= — 4
Occwari:m
N m-poweT nocupational renking —i.50m —2nges
Famret {= 1} L.53 — A5
Oooupalion Missing Hi2 114.940"
[ 3 L L LKk 11140
a2l 47,40 1%
adl 1z 12

T i GBS, Y e

rpuats Ton mirzuge e, LI commitmod, s ST it ond A, 4nd cumbe o chil dta whe Sed belon: agr I

first bidh on suevival do ool appear W b
sighificantly different berween husbandy
and wives (IWlodils 5 and &)

To address the possibility thal socio-
econaniic stalus may account for the as-
saciation botwesn fertility and longevity,
we incorporaied  hushand's occupational
stats, measured frnt death cerlificates,
inwe the analysis of both hushand's and
wife's longevity, The influence of ferulity
pultzyns  on  maetnal  and  pawemal
onpevicy arc nol atfecred by the intro-
duction of statistcal controls for hus-
hand"s oocupation. Higher-slatus occupa-
tions are associaled with lower mortality
for both wives and hushands. Farmers
hud lower monality cates [ =< 00 10) than
ninfarming men, Men without an ideoti-
fied death certificare had significamdly
higher mortality rawes. This suggcses that
these moo wore more mobike and Likeky

diad ourside of Uhah, Altematively, these
men may have been less socially iobe-
graed and information appearing on their
death certiticates was provided by less
kpowledgeable informants i.e., oon-kin).
Menm withont Llinked death certificatcs
were somewhat more likely to be non-
Mopmon and had wivey who diad at a
somewhzt earlier age than men with
linked dearh corificates (p < (.05 for
simple ditferences). These fciors would
bouh resduce the chanees of their death cer-
tifcates linking to the LEDE aod increase
their chances of dying at a younger age.

DISCUSSION

Bearing and rearing childmen affects
the mevtality isks of posi-reprsdnctive
mothers and tathers. Lower parity and
lalc age at lait birch arg assuriaeed with
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greater post-roproductive lomgevity among
wimnen, These associations arc consistent
with pmilictions based on cvolubionury
prneiples  thypotheses H2 and M3
These mesults also sugpest that childreen
receivi resources from their parents 1o the
detriment of the mother of thar children
wilh lrw-panly mothers a thermselves
low panty and are beuer able to provide
asnistance (hypodeesiz H3B). No evi-
dence was found to support the prediction
that [ale ape ab first Bioth enhances [emale
longevily (rejectiog hypotbeses H1 and
M4} Cumpared to their wives, husbands
uf these women caperienced weaker
longevity benetits associated with low
parity and late Certilicy. Hushands Lived
longer Lves when they fathered their Grst
birth at older ages, but this effect was not
statistecally differcat from that of their
wives. For ihe latter tiamiage cobort,
when fertility rates began w decline, the
reproductive histores of hushands and
wives began w have aafistically sirilor
tand smaller) cfiocts on their life spans,
although wives' lengevity continmed (o be
more sensitive 10 the effects of parily and
late fartiliny,

Our results suggest several insrpreta-
Unons. Women with muny vorsus few chil-
drena do pot cxperience lower mid-lile or
late-life mortality as prodiceed by secial
suppart Weories {Hieuse, Landis, and Ume-
berson, [983; Ross, Mirowsky. aml Gold-
steen, 1990, The economic bencfts of
large Familics during the later half of the
1300s uod access 1o informal social sup-
porrt through adull children (4l least as
mesured by the number of children) de
oot appoar Lo translalc intn lonpovity
pains for post-reprisductve parents. Chil-
detn with many siblings may go on
have large families which in tumm limits
their availabiliy w assist their aging
mufhers, The aumber of sons or daugh-

longevity {resulis not shown). Tns

high parity is associaed with lower g 5
vival for post-reproductive mothers, ap 5
assoclation consistent with thearies of a3
tagonistic pleiotrapy and the disposghle
soma. Thal high-parity mothers Jive S

shorter lives zlzo supports the idea

resources flow (oo parents o L']l'i:ld.
{r.g. children are costly)., Tt is possible

that children must be co-resident or geo-

graphically close ro their parcnts for thene
to be a detectable amld salutary influegge
of paricy on parental longevity. We wepe
not yet ahle 1 consider this possibilicy ar
thus cime. -

Late female ferility is associated with .8
greater kyngevity afler adjusting fur age ar g

first birth amd panty, Evoluticnaey cheo.

ries predicl thal later reproduction should *a
be assouialed with greater longevite be. -3
cause i may be an indicaor of a slower -
zate of aging. Further support for Uus in- -8

terproiation is the Anding thar late Fenile

women under reproductive siness  have of
lower moxtality than other women. This 3

lanter result is important since women wha

age more slowily should he mom resilieg)
when faced with srress, such as childbear )
tng and child rearing, thap other women, 3
As living conditions improved over time

and the stress of repnxluction declined,

high parity that had previcusly differenti- 2

atcd the survival of late wnd non-late fec-
tile women became less pronounced.
Farhers” swvival is also related o re-

productive history bul nt lo the extent it

5 with mohers. The fnding that men
whu fathered clildren late in Jife had
longer lives is, w the hest of owr knowl-
edge, few, I sugpests thal thase men had
slower age-related decline i fecundity
than other men amsd lkely had preater
coil  frequency. These  repmudiactive
changes may alsg be elaed w overll

atzs of aging and may capluin the betrer

¥ .urvival amang late fertile men. This as-
b sociation may also reflect whe oot thal
§ these  obder faers weore married o
f gommien mwch younger than themselves

relative to other fathers, We koow that ae
the age gap betwezn busbands and wives

f incwases the lomger the life span of the

fushand: o effects i either direction

- have been delecied for the wives, How-

ever, when we conrcolled for the age dil-

¥ farpnie between husbands and wives, we

founsd ne change in the effect of hus-

f nand’s age at lust birth un his fongevity,

Wi have comducied further prelimi-
nary analyses that explone the familiality

v of both late feniliry (Torgerson ot al.

1997 Snieder et al., 199%) and loogevily
{Bocquet-Appel and Jakohi, 1590 McGue
et al., 1993: Perls et al.. 19494}, Our apaly-
ses indicate that both brothers and sisters
of late lenile women alse age more
dlowly than sibbogs of men-laxe Eertile

. womern. This fnding suggests tha laee

fenilicy may be a marker for slow aging
that is shared among relatives amd thar
there are genetic vananis in (he honan
population that simultanecusly slow ag-
iog. maintain female fertilicy later in life.
and contribute i longevity in both sexes.

The novel resulls For husbands raise
yuestions aboul sociak forces thal are in-
volved in the linkages between fegtility
and longevipy, The effects of agc af first
apd Jast birth on rpocality msk among
husbands and wives were shown 1o be
stafistically similar for the latter marmage
cohor, although the impact of age at last
birth was greater for wives and the nflu-
ence of age at fust birth larger for hus-
bands, The point is that female reproduc-
tive history atfects both spouses similarly,
sugpesting soime enviromertal or mariial
mechanisms linking ferpale femilicy (o 2i-
ther male or femals mwertalicy.
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We comgidercd the pussibibry thar ini-
tally bealthy coupley go on ko be more
sexually aciive, have rwe children over
mere yeact. and also fve longer This ar
gumenl soggests that enhanced fertlity
{high party, low age ut first birth, high
agze a1 last bisthi should be associated with
excess longevity because the  initially
healthy comtinee to be healthy through
ume, leading e both elevated Fertility and
kmgevity. o large part, this prediction is
pot supported in our analysis, [natead of
derecting a positive assoclation hetween
high parity and cxcess longevity, we find
an inverse relationship for mothers and no
agsociarion for fathers. This sclectian ar-
gumens would also predict thal healthy
persuns should be berter able to comgeive
carlier as well av Lo be JonEcvous, Again,
fior women. age at first birth has oo asae-
ciatiom with longevity, while for roen
voung age &t first birth is associaied with
higher momnality.

Some woimen may be capable of bear-
ing children a advanced reproductive
ages booguse they are inidally healthy
and espocially rebust. Perthaps late fertile
women am more lkely 10 possess some
factor (possibly an innate robusthess) that
shows their rales of aging and enhanees
longevity. Tn other words, lae fenility is
not s0 much 2 pesult of initially high ley-
ehs of robusiness but an indicater of iL
Mure work will nesd to be done 0 con-
sider how lifestyle factors (eg. diey
phvsical actvity) may affect mtes of ag-

ing, an important step 0 helpiog to -
derstand gene-cnvirminent interactions.

Cur analysis relies on selectng a sam-
ple of couples who survived to age 60
where the husband was not over &0 al
the Wme of the last binh. These sample
cunstraint mean that womnen who dicd as
the immediate result of childbearing com-
plications are axcluded, a well as women
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death for Uiah decedents from 1904
the preseot. When dhis Work is complegag
wi will e able o assess whether cp
rprxluclive pattems are gssoriaed

+ faat women who survived their childbear-
T Jegin during the era analyzed hers are
‘more robust This umplics that our sur-
"— vivorship fESIICHON i85 TEMUYINE propoc-
cgonaely more women whe are less re-
eilicnt and perhaps aging swre quickly. IF
this s the casc. then woten who have
sarly ages atl last bipth (faster rates of ag-
ingy and whe sunvive o age 60 are a
hardier subset of afl such women, This re-
stnction would reduce the detectable
mortality ditference between late Fertike
and carly fertile women. Men are less
susceptible 1o this sclecton mechanism,
al lcasl as it penains to the risks of child-
bearing. and this miay belp tu explain why
we see an offect of late fertilivy For meﬁ

cer] where cxposure to endogenmuy fe

al,, 1999 Kelscy and Eemsiein, 1996),

s veT another, but we {ea] that consid-

hancing our inerprelation of the resalis, !

[t will be instroctive to consider more
receql marmage cohorts sine fertility and
rocwtatity behavior has changed dramari-
cally dunng the twentieth cepmry, It will
b important to follow longevity patiems.
for caample, amenz cuem cohors
where a proportion of women are delay-
_ ing childbearing and thos having fower
1 parity and Jater ages at last birth (Dabl-

hammer, 20001, Alsp, forther study i
1.3-'arrau1.v:d about wheter the heaith bene-
fits of fow parity persist or whether they
are offset by the hws of access w aduft
chaldeen in later yeurs, Analviiog the as.
sociation between |z fonilicy and age o
natural menopause and thewr juint cifects
on fetmale longevity will also be helpiul.

daty and valuabke compuling suppar, This

Dercrminane of Momality, Smich P and
A ]44%5 ¢%election of Families for Genetc
Aralvaed of Lungevily, Cewthon PL). Helpfu

g paper by Rioben Mare, Myroa Guftman,
Cuthleen Zick, Richapd Cawthon, Micholss
Waltinger, and Population Studies Seminar
parieuipants at the T'niversicy of Lhah. We plso
want i thank [hana lane and Alison Friser,
whu were nstrumenral in WnAZING Ay
ol the sampiex daty enhancements for his
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