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ABSTRACT: This study presents some mew results ont parental ape a3 a risk faceor for child sur-
vivil, The sudy is based on indlridwal registrarion forms for live births and infaml deaths
collected in Hungary from 1984 o [¥83, Logistic cegression modsls have been fivted lor oy
oeonatal and newnacal momality vo e one hand, and post-nebnatal maortality on the other
band. Children of elder mabes and femalea have significantly higher carly neovatal and ceonarl
mactality raies copipared to those of yeunger niakes and females. The impacr of age of both par-
s remains, however, sligheer than that of other biologital characteristics such a5 previuus
umiber oF Teta]l deaths, induced sbuctions, or Live births, The aurhers discne possible bologica|

crplanations

lnivadly, mexst programs and scecntific
studics 10 the el of reprodocaye healih
have nzhtly fecused on women, as cither
teenage of adull methers An important
development has been Lhe adoption of a
gender perspective in the swdy of repro-
ductive health. Following this approach.
it is mow recognized that men. wo. have
i be taken Into account im rescarch-
action programs oo reproductive heallh,
Males are partizulary invelved, among
odher things, in Lamuly decisions relating
x the tompe and quantum of fertility, and
in the kmowledge and use of conlraccp-
tion, Morcover, the tnpact of males on
the imtermnediste [ertilily vanables, such
s frequency of imtcrcourse, has to be
taken into aceount, Similarly. studies per-
taining o infaol and child mortalisy dit-
ferentialy should consider both maternal
and pacmnal characlenstics.

Infani and child morality has usually
been studied in demoeraphy according 1o
the charscieristics of the motwer. The -
erature shows an impact of the sonal and
biological charactenstics of the mother
on fctal monaliy and child  suovival

(Rish et al. 1988; Gouthin, 1Y Masny-
Strochant. 1997, such as age of e
mother, previows number of fetal deathy,
and education. ln pamicular 31 is the
muther who s in charge of preqatal care
amd who in most cases will be in charge
of the ceanng of the child, Several studies
have also considercd the sociosconomic
charactenstics of the father It 15 well
known, for cxample, that the futher's -
cial chuss ig signifcantly associaied with
infant moality in Englond and Wales
{hacFarlane and Muglond, 1984: Haines,
1995). The education and occupation of
the Father have also been addressed by
vapous studies in low-fertibiey countnes,
such as those of Masuy-5lnochant {1988)
znd Amten et al [1993), Momeover, in
high-fartility countries, vamous studies
have shown that the level of education of
the [ather, tor example, 15 slightly loss or
a5 impertant as thal of the mother in rela-
don o child survival (Trussell apd Ham-
merslongh, 1983; Akoto and Tabuwin,
99 Majunder <L al.. [997), Very few
studies have, however, deull with the im-
pacl of paternal age ol conceplivn on io-

174

¥ol. 4%, Mo, 3-4

fant and child survival and health. This is
all the more surpniving in that scveral
counmics, such a5 Belypum, Hungary, the
Czech Fepublic. and the U5, indecd
bave adequane duta sels fur this purpese
but have rarcly wied them.

The purpese of this paper is thus to
examine the mspeclive unpact of both
age of mother and ape of father on infant
mortality, contralling for one when exam-
ining the other, and taking into account
varous confounding factors such as par-
ity, number of provicus fetal deaths, and
aumber of indueed abomicns. Though as-
soclated with matemnal age, these vari-
ables have an cffeet per 82 on subsequent
feto-infant mortabicy (Golding, 1991;
Miller, 1989 Lendon, 1987, Bross and
Shapiro, 1982, WH.O, 197%: WHO,
15700, They may, however. also parcly re-
tect differences in sociosconomic stams.
We have thereforc controlled for the
following vanables: educational level of
mother and father, activity, and tvpe of
activity of the mother Education is fe-
lated to the adoption of heatthy habics
during pregnancy and child care (Cald-
well, 1979, Thanks to legislabive rwa-
sires ) protect methers during preg-
marcy, working women benefit {rom
cettain rights and are bemer informed
aberir prematal came facilities  (Saurel-
Cubazalles and Kaminski, 1986 Dernont
el al, Lo Howewer, ey w takes
srcyunt of the fact that manoal wiwk may
least w1 higher rizsks of intanl morbidivy
and montality, we have inciuded type of
ativiy, distinguishing betwesn muatual
and von-manual female workers, Activiry
of the fether has not heen taken imo ac-
count. as neacly all fathers were active, In
mlditien, as ipfoeration on type of awliv-
ity of father included too many missing
cases, we have excluded this vadable
Toorn oule Al ysis.
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From the literaturs, one can point out
the following studics deuling with both
parental ages in their relaticoship with ts-
tal and infant mortaliy. Wooll (1965,
cited in Golding (19%1)), using daia on
Arkansas from 1958 o 196!, detected
both a maternal and a patemnal ace cfect
on stillbirth, Selvin and Garfinkel (1976)
have shown, moreover. on the basis of
data from the Staec of New York (1959 .
1967y, that age of father and age of
mother have a rather similar impagt on
the occwrence of inwa-uterine deaths
recocded dering the 20th pestation weck
or 2fter On the other hand, Ressepuie
(§976) found Ao patcrnal cffect on sull-
birth using data on Wisconsin from 1968
tor 1971, controlling for mother's age and
education. A Creek sudy (l'zoumaka-
Bakoula e a1.. 19897 found an increasing
petinatal mcorality with advancing pater-
nal age, but this associarion disappearsd
obce age of mother was included. An-
other study, by Zpira et al. (1995), wsing
data from an ia vie fertilization study,
found no relationship between the per-
centage of spontaneons aborions and age
uf” father. The sare study shows, on the
conlracy, Sponlaneols ahortons inorss-
ing signaficandy afier age 35 for morhers.
As L Golding {19917 bas cghtly streswed,
the problem with most of these results iz
the smull aumber of cases imvalved in the
stdies. Mursower, the mesalts can b in-
conclusive due o the extensive confoumd-
g between age of mother and age of fa-
wher, [t is therelfore necessary oo deal wath
wery large samples loking 0o accounl
both parental ages and. iF possible, cher
vonfiunding vanables.

The present paper cCOmUjnmes o previ-
ous work by Gourbin and Wunsch § 159945y,
[0 onber we go beyond the Tiicstions of
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previcus rescarch. whis work was based
on very large data sets conceming b
and jofant deaths derived from the cwvil
register. The vital scatistics data were
thiise of Belgium and Bungary, Control-
ling only for the age of the mother, a sia-
Lstically significant relarivnship botween
age of fathor and infant rmoralicy was
(ovnd. In Hungary this relatonship re-
mains valid for the infant monality periosl
as g whole (Arst vear of life), and in Bel-
givm it has also been fbund for stllbinhs
fno data avallable for Hungary), though
ool {or the pasl-néonatal perod. For Hun-
Eary. it has alse beet possible o include
in the analyss 3 series of other co-
variebics rclating W the mother in adkdi-
lion to age. such as previous feral deaths,
previcws induced ahortions, previeus live
births. edvcation level, activity, and type
of achivity. These last three variables were
aist available for the father It hus been
shown that Hungaran children of older
fathcrs have significantly higher mortality
rates thin those uf yoeunger farchers during
the first year of lile considecsd ax 2 whole.
The unpact of age remains, however,
slighter than thar of other chamcieristics,
such as no previous fetal deaths or no
previcus induced sbortions, I is also in-
torestng b wole that the irpact of age of
mother ix nol very differept From fhat
of age of father once confounding Facroes
are cortrolled for.

MATERIAL AND METHODS

The prescnl paper examines whether
there iy g signilicant aszocialion between
age a1 iztfant death, on the wpe hand, and
age of buth parents, on the other hand,
this Lime breaking down the infam mos-
ality period inte eady neonastal, neonalal,
and paeid-peoatal moertalicy, Furthermore,
as Craveillov and Gavrilova (] 987, 2001b)

Simial Hinlogy

have sheown that at older awes, paternad
age at reproduction has 3 Life-shortening
effect em clanghters rather than sons. we
Fave tested the assumption than there s
a difierential «ficet of age of parcns al
reprinluction om the survival of their off-
spring according o the sex of the child.
Indivilual bnked memstration forms for
live births and infant deaths collectad i
Hungiry from 1984 w 1988 weoro used
here. Ooly mamied women have been re-
tained as age of the father is unknown for
most unmamicd women. Jt sbould be
stressed that a full matemminy history fup
cach woman 15 not available. For exam-
ple, we connot detect if an early child
death has ded to 3 replacement barth,
which would then be of higher parity, In
coder to deal with sufficiendy lange pum-
bers, ages of parents have heen grouped
W wn-yedr petiods {153-240 15-34; 33
44), though an amalysis with fve-vear
age-groups confinned owr pesels with
wider confidence intervals,

A lugistic regression madel (sce, 2.2,
Mepand, 1995 wing the logistic proce-
dure ul 1tk SAS Program (5AS [nstiwte,
1589 has ero applisad o the individual
duta in order o take all the nsk Factors
inte consideration together, The logistic
mudel 15 eguivalent (o a discrete-time
hazard model, The hazard rate and the etf-
Jecis of covanatzs are modeled by Llogis-
U repTession as Tof bows;

logitfm 1 =log (w, fi{l —mw 0=
miti+ X By X

whem w, is the probabiliey thal the it
child dies at age t. x; is the peh covariale
for the ith chikd al ape b o {0 is the Braoe-
Line age attect. and the -3,:. are unkioan
rcpression cocfficicots W be esrimaled,
The model is fed by maximom likeli-
hood The dependent vanable in this rase
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is either survival or deah of the chield
dunng the early neonatal, neonatal, or
pose-neonacal period. while the explana-
tory vanables relate oo the chardctenstes
of his o her mother and father. Funther-
more, in arder o avoid right-censoning of
the la, we have excladed the children
bom after the first oimester of [958
This has led o a loss of slightly fewer
than four hupdred infant deaths ffom the
daia. Finallv. we are left in the poesent
casc with abow 430,000 Live birhs and
about 3300 indant deaths, The definitions
and codings of the covarsies of infam
morcality are preseoted in Table .

RESLILTS

Main ettects models have first been 6t-
ted the dependent vadable being the
probzbiley of dving dunng the early
neovatal period (frst T days of lite), the
neonatal pericd (firse 28 days of life}, and
the posi-neonatal period {the rest of the
wearh, The parameters of the model yield
the mlaive onpact on the logic of the
probability of dving of being in one cate-
gory of an eaplanatery variable compared
o the eference catepory. Al inodels it
will wcoarding to the G ad Scoce stagis-
tues The [ullowing comments are based
on a p value = 005 As carly aconatal
and nconatal muonality dai lewd (o o]
practical purpotes, o the same concly-
sions, only mesely conceming  weonatu]
mortality are presented bene.

Onc sces that children from older men
and women huve  signifecantly  higher
neopatal mortality e comparsd o
those from the age proup 25-34 (Table

*Thia keais b losing thee dada lor the lad hald of thee
Frurth Limoelee o&1% 0f 10C frNC wear of e Sof s
burd Jucing the Sol lmoesi=r oF 19, 40 che sumber
of deaths coricerdnd s voy wmmdl, dws shewbt lunc o
P BN DR Cesplts
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21 ig imlerssong o note that the impact
of age of mother 2 ool very differeot
from that of the ape of father once con-
founding fators are conwolled fiw. The
impact of age, bowever, remaiis slgheer
than that of other characwristics, such as
o previcus [e1al deaths or no previous
induced aborfions. Among (e olhsr éx-
planatory variables, one can sqe Lthat hav-
ing had one previous live birth has a posi-
tive impact on child sorvival, Lo
cducation of the molher bas, on \he coo-
trary, a demimental mpact oo child sur-
vival. The same can be said when the
mother (s a manual worker.

For the post-neonaiz] period (Table 3),
no significant impacl of age of mother
and father 12 obeerved this time. On the
otber hand, having had po previous live
hirth, induced ahortion, or fetal death in-
creases the chance of survival; the same
is true for active mothars as compared 10
housewives. Low levels of education for
tmrher ur father have the opposin effecl.

I order 1o see iF age of parents has a
differemizl impatt scconling b sea of
child, we have incodoced the latter van-
ahle amd iwo inkeraction s belwocn
ape of parents and sex of chikd ino the
cualion, Thoughk the inbroduction of in-
tepction terms leads w problems of mul-
ncolineanily, a suong wntcraction has beco
detected between age ol fasther 15-24 and
[emale child. To cxamine this point fur-
ther, we have applied the loggstic model
for nconatal mortality scpaaiely to male
infants and to female infants. Tables 4
amd J show the main cffects of the ex.
planatory wariables for boys on the one
hand and for girds on the other band. Coe
notices that for boys (Table 4), older fa.
thers lead to higher neonatal montaliy
nsks compared o all the younger ages.
For girds (Table 5), ths relative difference
15 ot observed for fathers in the youngest
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age group. as detected previpusly by the
interaction werm.

DISCTSSIN

The impact of age ol the rmother on in-
fant mortality has already been examined
in numerous papers in the erature, -
ther as an explanalory variable or as a
confounding variable. It is well known,

for exaople, that very young mothers or
Fermnales near the end of their reproductive
caresr have higher nisks of Fetal and in-
fum monality (Cramer 1987, Friede at
al., 198E). The presenl study has shown
that older women (35-344 years old) bear
children with highcr misks of meonas
mocality  than  children of  younger
winaen, though the impact of age remains
slighter than that of some characteristics

Yol. 49, Ne. 34
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of the meproductive history such a5 mom-
ber of previous live births. feral deaths,
ard induced wbortions. Older  mthers
also bawe higher risks of piviag binh o
vhildten with congenital abmormalitios
{Maeye, 1953 FLROCAT, 1995

The importance of age of mother in
the snxly of sk factors For feto-infane
wmnvival bas concealed fo0 some extent
the biolugical nsk factors on the patcrnal
side, Cue study shows that the impact of
age of fther on neenatal mortality is not
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very different from that of 2ge of mother
once corfounding factors are controlled
for. Oler fathers in the age group 35-44,
comparcd (o fathers aged 25-34, lead to
higher neonatel menality, for both sons
and daughters. The absence of o diffcren-
oal for Jaughters of Fathers aged 15-24
could be duc to 31 smaller number of
neonatal deaths for females than for
males. [t shwould be ponted cof, however,
that L. E, Gavalovy and N. 5. {TGovrilova
(2000} have found that dawghiers of very
young fabers {under 25 years) have
shorier lile spans. They have hypothesized
that this result could be “caused by the
residual genomic impristing of the germ
cell DNA n particulurly young males”
(p. 26).

AS BN-YEar ags groups ane used, we
have 10 be sure that our results oo age of
tather and child mortality arc mot contam-
inated by the confounding ¢ ffect of age of
mother. The use of five-year age groups
has led te the sane msuly, though witk
wilcr confidence intervals, as could be

gxpected. In addinon, we have checked
our resulis excluding froedry the analysis ail
mothers older than 30 vears of age, Cur
conclusions semain the same; e impact
of age of father on child survival at very
young ages seems therelore genuing,

The lieraluce shows thal age of the
father coutld passibly be linked to some
ypes of dominunt sblosomal mutations.
This waonld be the case, for example, with
achondroplasia, Marfan syndrome, Apert
syndrome. Osieogenssis imperfocta, and
fbrnadysplasia  ossilicans progressiva
(Fricdman, 1981; Bordson and Sears
Levnarde. 1#91; Gavnloy and Gavrilova,
200 1a), even when conrolling for age of
mather (Murdoch et al., 1972; Lian =t al .,
1984: Risch et al., 1987). Moreover, mal-
formations due to strsctural cheomosomal
abnommalitics arc mainfy artriboted to
patcroal penche factors. These wvpes of
gbnormalities could be responsible for
5 percene of pregnancy losses {Rosen-
busch and Sterzik, 1991). Furthermore,
numerous  stutics have apalyred the
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guantity and qualiey of hwman spemm.
While the frst srudies were mainly con-
remed with sperm cencentration (Carlsen
el 1992, the following have been fo-
oused more on semen charactenstics,
sl s sperm cChromosome  anabysis.
Even if the Dvpes of stadies differ, and
evert if they wers often performed on
small numbers of men, results converge:
the freguency of spennawseoa wilth chro-
moscmal abnormalites 15 arund IO per-
cent, with a majonily being due 6 sihu-
tural chromosomal abneemalities (6 or 7
porcen) (Brandnifl ol 1985, Martin et
al., 1987, Gurcnbach <t al,, 1997]. Fur-
thormoore, an iNCrease in sperme structural
abnormalioes was sigmificanty cuameslam)
with an increasing age w men (Martin
and Rademaker. [937). The (reguency in-
creases from 2.8 percent for the youngest
age proup (2024 yearsh to T8 percent
between 3% and 45 vears of ape, and it
reaches the value of 136 percent abor
age 45. However, oiher studies {Rosen-
Basch et al, 1992 Estop e al., 1993)
Failed w reach a level of statistical sigmifi-
cance gven if a trend of increasing fre-
quencics Wwas indeed observed at higher
ages, Momover, Spandorfer et al. (TYYE)
have found no differences in the concen-
tration, meility, or morphology of e
spermaiceoa Wwith pacemal aging. Cne
hypothesis for explaniog the impact of
pal:cmal gpe on stroctiral abnormalices
is emors 1o DNA ransceiption during the
process of spermatogenesis  (Chandley,
19911, As spermatogencsis 15 a4 bftlong
proccss, an increase in et could occer
among males al highet ages becaose of
the numerous divisions of the undifferen-
tiated spermatogomia [Bordson apd Sears
Leonardo, 1991),

These results agree with those nelating
to the etiology of takformations of pater-
nal ongin, bl behavioml (eclors ot
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also not be ignored. Indeed, a decrease in
the frequency of sexoal iplerncoure with
age leads to an aging of spermalyroa if
Lhese stav in the male penidal tract over o
long period. Aged spermaltzod oltsn pre-
sent strucmral abnormalities  [Guemero
and Bojas, 1975. Munné and BEswep,
1993, It is therefore difficuit o distn-
guish betwaen the effect doe o changing
behluavicoes with age from those due to nat-
wel aging of the gonads wilh increasing
age. However, as Schwartz et al. (1983
have showt, analysis of the ejaculatcs ob-
taine after a leppih of abstinence of 5
duvs or less show that the frequency of
morphologie sperm abnomualities in the
older ygr prowps fmore than 40 years) is
signifcantly higher than that found in the
group 26 1o 35.

Biclopical delermiinants bhave been
stregsed i this paper Nor Dao easons. The
first is that the impact of paernal age I8
ereatcr the younger the child, suggesting
a hiological explanation, The second s
that we have found no other plausible oai-
planations in cur review of the literamn:,
Would older fathers take less care of their
children than younger fathers. controlling
for nutemal age? Could possible social
catses be associaed with facher's ape?
Coald sociceconomic status explain some
part of the relationship? Unforunalely,
ol informalion 9 SOCICECOnDIRIC Statls
was either scant of difficolt to meerpeet
for this pericd poder communism. These
guestions thus manain open 3t the present
ume. Morover, in coder W coentrol for
possible cohon effects, longindinal std-
ics wonld be required here 1o snody the
ctfect ol patcrmal age,

To conclude, our study shows thal not
only age of ithe mother it alse the age of
the father has o swtistically significant
unpact oo the survival of the child donng
the neonawl period. This melaionship




gnfoiinding - viriaples " The resuls dis-

scd 10 thit paper arc based on daty
=3 irom 2 Josv-maortality country, 1t weouid be
S norestng to eolarge this data set to take
- account of countres with higher mortal-
iy, Concerning the causcs of this efTeat,
limerous studies drawn from the biologi-
" pal sphen: point to the possible impact of
the detcriorating guality of human specin
with inoreasing age of Taher However,
what are the respective impacts of the
decreasing coital frequeccy wilh age. the
aging uf the genclic material caried by
the spermatorng, and the aging of the
spermarozoa themselves in the male geni-
tai wact due o luwer (requency of bner-
course? Should one conclude that “in is
gowd public bzalth pulicy o recommwend

Ak, E. amd [r Tasomm. (969 Les cndaalitéa
SO SCOnomeguees o culomeiles doves: [8 mmu,
pp. 356 M G oBson B ovan gt Walle,
M. Sola-DHakarda denda), Moralitd e sociée
v Alrigus. IN'EI}—UEESP-—II"DRD—MH.";,
I‘ETLa;M el Docursents, Cahier a1 124 Pars:

ABNTZEN, A, P Macws. amd L. 5, BAKKETEE.
I"F3. Driffrent effecas of muternal and patsmal
ethecilion o0 soly mertaline in Moraay, Fasgi-
atr. Pevcoar, Epidemial. 7;376— 154,

Borczoe, B L, and V. SEAk Lionanon, 199).

The spprprisk upper age Lmit For semen
i donars: A review of the peadlic ¢ty of paser-
| nl age. Fermil. Sl S T
L BuamprF, B L. Gombon. L Asewozrm,
t| O Warrnsraage, D Moner [T, 4. I WrRoRE,

A AV Cankami. [945. Cheomosomes of by-
.} man spera Vanability amone nuncoal mdividu-
. als Mo, Geme. T:13-24.
: Bross. I 5. and 5 SHaMRo. 1952 Direer and -
it direct acewriations o fve tocoos with infant
. conlliy, Aco. | Epidemiot. 115 107601,
. CALowrLL, 1 C 1779 Bducation as g factor
monality Wechine, Az examination ol Migenan
dara. Bop Srud. AR08 413,
TapLars, B, A Giwencvias, N Kemgsg, and
\ AV SEAKKEESEX, 1992, Evidence fur dermnay-
i ing quality of sermen during pas 50 years, B,
Med J. ME:h00-| 3 il

YWunsch and Gourbin

that hoth men aml women complete thejp ..

farmily before age ), if possible™ [Fred-
mun, W81, p. 7455
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ARSTRACT: We examine the effecrs of reprodection on kongevity among moteers and fathers af-
ter agn 60, Thiz study is motivated by svolutionary dicorics of aging and theodes predicting sa-
cial henefits and costs of children w older parents. s wie the Liah Populadon Database, that
includes 8 large penealogical database (o the Uriah Family History 1abrary, Cod proportional
hazard mudets biged on 13987 coupies marricd berween 1860-18% indicate that women with
fewer children a5 well a3 fhose hearing children lags in lile lve longer past-reproductye lives. As
the hurdens of roherhood mcrease, the relative gains in logevity of late frrtile women inereas:
compared to their pundate rdle counterparts. Husbands® Ioogevily is bess semsitive Lo teproduc-
tive higory. although husbands have effeces that are similiar o those of thelr wives during the
latter marriage cobinet. We find swme suppoct lor predictions based on evelutionary principhes,

but we alio Find evidemcs that implicated 4 role for shared marfial snvirooments.

INTRODUCTION

Childbearing wnd child reanng affect
the lives of parcuts. Iois well known that
childbirth has sipnificant health effects on
mothen during their childbraring yeary
{atioral Rescarch Council, 198%). Whrke
numerus smdies demonstrace the cffects
of fernale reproductive history on caneet
and heart disease mectality, far less is
kpown sbout the influences of fortility
parterns on the longevily of mothers and
fathcrs whoe survive their reproductive
years. [mterest o this question has in-
ereased rocently as a resull of work by

evolubonary bidogists and bicdemopgra-

phers iWesicndort and  Kirkwiond, (998,
Rose, 1997 Yaupel et al., 1998} In de-
scribing the fickd of biodemoyraphy and
its links to eviutionary concepls, Yaupel
et al., {1998} mcenlly noted that Yt is
reproduclive suceess thar is optimized

Decper undersianding of survival at older
sges thus Ringes on imlensified research
inta the interactions berween fernlicy and
longevity” Wi suggesi, therefore, chal it
is imporant Tor demographers (0 examioe
the association betweon forifity history
and post-reproductive aging, paticularly
[rom the perspestive of both evolutionary
and social theones {Wachier snd Finch,
1957

We revisit the issue of lerlility and
pust-reproductive longevity in light of
o recent developments. First, ovilu-
topary biologists and biodemographens
have reoently argued that female fertility
patlems in various species. including hu-
mans, may be useful markers for rates of
biological aping (Kitkwood and Rose,
1901; Vaupe] ot al.. 1598), A reexamina-
tion of Lhe wwsociation between human Fe-
male fenility and longeyity is therefore
warmanted besed om evolutiunary theones

[through natural selection), not lungevity.  of aping. Sccond, family demographers
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