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ABSTRACT _ -Helpers at the nest,” young adults remaining in theu' parents home to take care of _
vounger stblmgs. are known in many species of birds and mammals. Similar behaviors are occa-

sionally observed in human societies but their frequency and significance for parental reproductive
success are still not fully appraised. This study was designed to document this issue in a traditional
Aymara peasant society of the Bolivian Adtiplano, Tt is based on 359 reproductwe life histories of
women 45 years of age or older and on a survey of children’s workload in 1998 and 1999. The presence
of “potential helpers” in the household is significantly ‘associated ‘with higher fertility and with
improved survival of siblings to sexual maturity. Caretaking is not particularly assigned to older
daughters. The positive relaticnship between the availability of offspring help and reproductive

- success does not demonstrate a causal role for child caretaking because, in contrast with nonhuman

helpers, workloads of children range from housekeeping to agricultural tasks, instead of being focused
on feeding or protecting younger siblings. Correlation and multiple regression analyses, however,
suggest that the total amount of care given by the older offspring and the amount of care received by
each recipient are, along with offspring contribution to household economy, among the determinants

“scrub jay;

_of_ parental reproductive success. Am. J. Hum. Biol. 14:372-379, 2002..

Studies in behavioral ecology have shown
that helping behaviors are not exceptional

“in many species of birds or mammals, and

that they may have a direct influence on
reproductive success. Some of these behav-
iors from young individuals, usually mem-

bers of a preceding brood (helpers-at the.
. nest), or from cooperative adult breeders .
: (plural breeders; see Krebs ‘and Davies,

1993), contribute to increase the reproduc-
tive success of the breeding pair(s), some-
times to the detriment of the helper’s direct
reproductive success (e.g., in hunting dogs
who may remain helpers life-long; Trivers,
1985). However, this kind of altrusm is also

an indirect strategy to promote one's own -

genes (e.g., by increasing the number of full
siblings who share with ego a coefficient of
relationship of 0.5).

Several studies have shown that envi-
ronmental constraints may be determining
tactors of helping behaviors (e.g., the lack of

vacant territories for the establishment of-

young adults in populations of the Florida
Woolfenden and Kirkpatrick,
1984). This ecological-economical constraint

- delaying the ‘onset of independeant adult life

is also obvious in many human socicties
(Clarke and Low, 1992; Clarke, 1993;
Strassman ‘and Clarke, 199S), and may
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subsequently - favor the development of
helping patterns.

The nature of human helping behaviors is
contentious. Do they originate in specialized
animal behaviors' (protection, defense,
feeding, etc.) that would have been shaped
by culture, or are they a mere application of
social mteractlon’ Most available observa-
tions of - helpmg ‘behaviors in traditional
human societies .are examples of plural
breeders, inyolving adult cooperation. Flinu
1989), for example, observed that the prin-
cipal helpers on the island of Trinidad were
adult females of the family other than the
mother. This organization of infant care-
taking is also found in the familial network
of Hungarian gypsies (Bereckzei, 1998). In
Africa, Borgerhoff Mulder and Milton
(1985) described a collective organization of
adults to assume infant care in the Kipsigis
of Kenya. This is also found among the
Sara of Chad (Crognier, 1998) as part of
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African lineage orgamntxon and polyg) nic - Mxmstry of Health and with the approval of

structure.

Asfaras helpmg at the nest” prov1ded by‘ .

elder offspring to ‘younger siblings is con-
cerned, the notion that increased parental
reproductive success through offspring ma-

nipulation may be- a  frequent strategy,’

particularly in traditional peasant societies,

the Committee of Ethics of the Academy of
Science, was developed in 12 Aymara
peasant communities (“Ayllu”) remotely
settled at high altitude (4,000 m) on the
Altiplano, 30 km southwest of the city of La

- Paz. Each community council approved the
" content of the project, which was principally

seems to have been readily accepted. The -

reason is probably that the number of
desired -offspring often appears to be a

trade-off between parental investment and

expected economic or social returns.

If a tacit consensus prevails that “helpers-

at the nest” occur in human societies and
that, as in other animal groups (Trivers,
1985), they would enhance the reproducme
success of close kin, usually parents, it lacks
observational support. Among -the scarce
attempts is the study of the Micronesian
atoll of Ifaluk (Turke,1988), in which a
positive influence of elder daughters on

their parents’ reproductive success was as--*
certained. A quantitative study of 794 re-.

productive histories in a traditional Berber
society of Southern Morocco (Crognier et al.,

2001) suggested that “potential helpers™.
offspring who were in situation to provide ,
help) were associated with higher parental . -

reproductive success. The current study
was designed to apply the same methodol-
ogy to the reproductive histories of Aymara

directed to improve medical assistance. A
database of social, cultural. and biological
information was established from mforma
tion collected in 868 families representing
the total population of the area surveved, on
the basis of voluntary participation. Repro-
ductive life histéries of all women (married
or not) were recorded and this oral infor-
mation was. crossed-checked with other
sources (baptism and marriage registers,
familial booklet, genealogies) to obtain d.ud
as precise as possible. The present study is

_based on the reproductive histories consid-

ered as complete of all women 45 years of
age and older. Each subject was also asked
to describe what they considered to be the
care requirements of the offspring and who
were the caregivers amony the members of
the family. The answers, transcribing com-
mon cultural conceptions, were generally
similar. They permitted discarding the hy-

. pothesis of the existence of a system of

peasant women in Bolivia. It considers .

whether the particular circumstances of the
constitution of each family were compatible
or not compatible with the presence of one
or several helpers at the nest, and assesses
whether the help that they could have
brought to the parents is associated with a
higher reproductive success, i.e., a higher
number of offspring surviving to 15 years
(considered by convention to be the age of

sexual maturity). This improvement in re- .

productive success would better result of: 1)
an increase in the number of live births
subsequent to the extension of the mother’s
reproductive span or to the shortening of
birth intervals; 2) the enhancement of of-
spring survival; or 3) a combination of both
factors. .

MATERIALS AND METHODS

From August 1998 to December 1529, a -

survey designed by the Bolivian Institute of
Altitude Biology of the University Mavor
San Andves of La Paz, on behalf of the

plural breeding by a community of adults
and affirmed the existence of child help.
The average characteristics of child in-
volvement in familial tasks described by the
parents were used to build an algorithm
(see below). Moreover, an independent sur-
vey in which children themselves were
asked to describe their parucipation in
household chores, agriculture, or herding
was also carried out.

A computer program was developed with
the SAS package in previous research
(Crognier et al., 2001), and adapted to local
characteristics. The program evaluates
whether the particular circumstances of the
constitution of each family were compatible
or not compatible with the presence of one
or several helpers at the nest. It considers,
following parental estimates, that an off-
spring is able to provide help to a younger
sibling from the age of 5 to 18 years (mean
age of the beginning of independent labor)
with two conditions: 1) that the recipient of
help is at least § moaths of age Gefore this
age, infants remain, most of the time, in the
immediate dependence of their mother),
and 2) that the age interval between the



1wt menarche (voors) 339 15.4 1.3 12-20
at first birth (ve 334 243 1.2 16—44
<rval menarche, first bnth (years) 305 $.6 4.3 1-19
at menopause (yeurs) 278 47.1 2.9 38-36

at last birth (years) 334 379 6.0 19-53 T
val last birth, menopause (yvears) 246. 9.9 5.7 0-25
of reproductive life (years) 334 13.1 - 6.2 0-29
W 346 35.6 74 15-39
346 19.6 6.1 1-36
359 5.4 .21 1-13

ber offspring 213 vears 339 4.1 1.9 0-10 -

selper and the recipient is at least 3 years
/parents declarations and field observations
show  that smaller intervals impair the
{ficiency of the helper to sclve problems
net hy the vounger sibling, such as cleaning
snes2lf, dressing. or eating. so that he will
consequently not be useful to adult mem-
hers of the family). The program takes into
account the possible death of either the
nelper or the recipient and records the
aumber of siblings that were potentially
car-d for by the ! heiper, the number of days
¢t s oral amount of help represents,
ine the number of deceased offspring
unong the recipients. It accounts for the
celatd onshxp of the helper to his/her siblings

p to the 13'" parity level.

Subprograms were developed to evaluate
-he potential help provided by the first- and
:he second-born and to estimate if a com-
munity of siblings could play a significant
part in the care of later-born children. A
-ubprogram was also designed to evaluate
-he potential help brought by the commu-
1ty of the four first-born (i.e., the program
outine cumulated the individual amounts
)T help, number of siblings helped, and
aumber of siblings deceased, estimated
vom the first four successive children, con-
‘rasiing families in which none of the first
.our born could provide help with those in
~hich at least one to four could be helpers).

RESULTS
Aymara reproductive pattarn

The reproductive life histories of 359 fer-
ile women of 15 vears and older at the time
i+ the survey were available. Childless

vomen represented 2.6°c of the total post- -

menopausal female population. The histo-
ries offer some insight into the reproductive
pattern of Aymara during the 1960s to the
1990s (Table 1). )

With an average of 13 years, the repro-
ductive span is short, compared to many
traditional groups in which it often exceeds
20 years (Crognier et al., in press). This is
the outcome of a very late puberty, a late
onset of fertility, and an early end of child-
bearing. Considering also that the mean
birth interval is larger than in the majority
of traditional societies, despite a similar
practice of breast feeding, the total number
of live births is not as high as could be ex-

“ pected. This moderate fertility has often

been ascribed to- the fertility-depressing
action of high altitude hypoxia (Abelson,
1976; Baker, 1978; Bangham and Sacherer,
1980), although others reduce the emphasis -
on hypoxia and emphasize the part played
by behaviors (Goldstem et al,, 1983; Kas-
hiwazaki et al.,” 1986): Aymara effecnve])f'
control births. through regulation of inter-
course, abortive practices, or eventual in-
fanticide (Collins, 1983). When questioned
about the use of contraception, 70 couples
(20%) declared having employed traditional
methods of contraception at one moment or
another, leading to a contrasting number of
live births by comparison with nonbirth
controllmg pairs (Table 9) The information
did not allew more precision with respect to
contraceptive behaviors. However, Table 2
suggests that contraception is not employed
to postpone the onset of fertility; it is used to
bring the end of fertility. The data show

. that it shortens the reproductive span,

lowers the number of cffspring who survive ...
to sexual maturity, but it does not seem to .
favor a higher survival rate: ==, ©4- &




Contraceptive (n = 70)

Non contraceptive (n = 271)

Mean

17}
c
w
o

Age at first birth (vears) 249
Age at last birth (vears) 36.5
Interval last birth. menopause (years) 136
Reproductive span (vears) 1.7
Mean birth interval (months) 6.7
Number of live births 4.0

23

Number of offspring 2 15 years
Proportion of survivors 0.7

O s oo
Ve liloLOO
O oioion o
WO IVING O O

Nz = not sighificant. ***P < 0.001.

~
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TARLE 3. Comparison of reproductive historics (micans and stundard deumuons) of tiwo subsamples of Aymara
women, 45 vears and older, according to the sex of the first-born child and to potential helping at the nest

No possible help Possible help
Both sexes . Daughter
(n=100) Son (n = 143) (n=114)
Meun  SD._ Mean _SD Py Mean SD__ P>F
Age of women (years) 53.1 10.8 57.4 8.5 ns 37.7 89 ns
Age at first birth (vears) 25.8 6.0 244 4.6 ns 238 4.5 ..
Age at last birth (vears) 399 . 5.4 39.1 .~ 5.2 FUES 38.5 5.2 *
chmducuve span (vears) 12.9 S.1 14.7 4.9 ns 1.7 3.2 ot
Birth interval” (months) 34.1 1.3 33.6 1.3 b 26.4 1.3 b
Number of live births 5.30 2.5 35 _ 1.8 _ ns 5.90 23 *
Number of offspring >15 vears 3.30 1.3 4.2 1.7 ns 4487 19 T e

"Transformed intv devimal logarithins.

N = significance of Student’s t-test hetween sex subsampl:s (ns, . ot significant: *P < 0.05; "P< 0.01: ***P < 0.001).
(ns. not .

r= s-gmﬂcame of F coefficient of

Helpers at the nest and fertility -

Depending on whether the elder oﬂ'spi‘ing
in each of the 359 families could have

provided help or not (according to the "help provided by the. first-born are also

identification of “potential helpers” by the
program), samples” of helpers *and of -

nonhelpers were identified. The sample of- .- S
s 4 - between the reproductive spans of mothers

helpers was further divided into two subs-’
amples by sex. Analysis of variance indi-
cates a significantly larger- reproductive
span in helpers of both sexes,-which is’
related to a younger age at first birch

(Table 3). The data do not support the ky- "

pothesis that offspring’s help would eitk=r
contribute to shorten birth- intervals or
lengthen the mother’s reproductive span.
Significantly higher numbers of live birtas
in the samples with helpers merely relate to -
a longer reproductive span, whereas tze
improved survival of offspring to sexual
maturity suggests a role for. caretaking in..
the increase of parental reproductive ~1.c-
- cess. The mean values for male and female;
* helpers do not differ, thus rejecting the h¥-o.
pothesis that daughtels more r.han s0as.-

]
'

*P < .05 °"P <0.01;"""P <0.00

B ‘should be thel helpers at tl;ne nest. The same

result was obtained in Moroccan Berber
groups (Crognier et al., 2001)
The characteristics observed in relation to

confirmed when the second-born is consid-
ered (Table 4). There is-a wide discrepancy

with a helper and without.a helper. This is -
the expression of an earlier onset and a la-

- ter ending of childbearing in families with a

helper second child.

Despite their loncer birth intervals, fam.
ilies' with helpers attain a higher final
number of live births and their reproductive

. success is almost twice that observed in the
- other group. The influence of the second

offspring (whatever the sex), therefore,

confirms a relationship between reproduc-“

‘tive success and helpmg potential. :
Sex is not a pertinent factor when the-

Eommumty of the four first-born is consid--

ered. Families whose fertility did not allow-
interactions between offsprmg were”com- -
pared -mth those in. wluch mterachons:
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~TABLE 4 Con;pa“rlson of.reproductive histories (means an
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o-fli;bm bsa ples of Aymara

women, 45 years and older, according to lht sex of the mnd-bom child and to potential hclpmg at che nest

\o pos;nble help :

T meree

TRTe =1

Uaiidy IS

0 Pmnble help

;- Both sexes (n = 97)

% Son{n £16%)* . 4 . Daughter (n = 125)
Mean SD_ Mean SO P Mean SD
Age of women (yvears) 58.3 9.5 -5878 92.. nsgT- 572 - 9.1
Age at first birth (years) 26.9 6.2 238 44 - ms - 24X - 44
Age at last birth (years) 38.0 - 7.5 395 46 . - ns 39.5 5.2°
Repronductive span (yenrs) 11.1 6.6 15.7 49 ns - 15.5 4.9
Birch interval’ (months)®  35.4 1.5 36.2. 13 PN 38,1 1.5
Number of live births 3.62 1.9 60 20 ns 62 2.0
Number of offspring > 13 235 .12 45 18 ns 4.5 17

vears

“Transformed into decimal logarithms.

F= n;mﬁcance of F coel‘rnmnt (ns. not

ignificance of Student’s f-test bct\u-m sex 5ubsnmp|e-s (m ot ﬁgmﬁmnl. P <0, 05 **P< 0 Ol °**P < 0.001).

TABLE 5. Comparxsan of rtproduclwe histories (means and standard dzuumon:) o/ lu.-o subcamples of Aymara

005; **P < 0.0L; ***P < 0.001).

womcen, 43 years and older, according to potenticl helping provided by four firstborn offspring

No possible help

Possible help - .

n=29 n =317 .

Mean sD Mean SD Py
Aye women (years) 56.1 9.6 7.8 9.2 ns
Aze at first birth (years) 29.0 6.3 243 4.8 S
Acs at last birth (vears) 375 35 39.2 - 5.1 i
Reproductive span (years) S.4 1.8 14.9 3.1 e
Rirzh interval (months)" 33.3 1.7 37.1 1.3 b
Number of live births 2.2 1.9 5.7 2.1 ol
Number of offspring >15 years 15 0.6 4.2 1.8 e

“Trarsformed into decimal logarithms.

Pu= ﬂgnlﬁc:m:e of Student’s (- test between sex subsamples (ns, not siguificant; 'P < .05; “P< 001 ***P < 0.001

were possible. The results confirm and
increase those obtained successively with
the first- and the second- born (Table 5).

A marked difference in the extent of the
reproductive span, and in the number of
live births and of survivors, is observed in

families who benefited from an interacting

community of children. However, the ab-
sence of any possible helper at the nest
among the four first-born in a family also
suzgests that difficulties were met by the
parents in the fulfillment of their repro-
ductive plans, or that they did not aim at
having a large family.

Which helping pattern?

The data indicate that conditions neces-
sary for the development ot caretaking are
met. but they do not appraise its effective-
ness. Results can, therefore, be interpreted

"either by assuming that because helpers are
. present and do effectively help (in particu-

lar, in taking care of younger siblings), they
produce more reproductive success, or that
because reproductive success is another
expression of family size, the potential for
interactions between offspring is necessari-
ly met when reproductive success is high.
Indications of the causal sequence of
several proximate determinants of repro-
ductive success—number of live births, to-
tal amount of caretaking potentially
provided, mean individual amount of care
potentially received (both issued from the
computer program), and number of survi-
vors to maturity—may be derived from the
correlations (Table 6). The correlation is
high between the number of offspring sur-
viving to-maturity and the total amount of
care given. This correlation remains high
after controlling for the number of survivors
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TABLE 6. Pcarson’s coeﬂ"tunu o/correlauon bem cen

the total amount of help provided to siblings (in days).

the mean amount of help per sib (days/nb sibs cared),
.and the number of offspring reaching maturity and

among variablés after removal of the influcnce of the.

number of live births by partial correlation

Partial
correlations
' nb215 years/nb -
Correlations and Correlations  live births
partial correlutions  nb215 years  removed
First-born
total amount of help  0.75°3° .50°°°
menn amount of +0.13° 0.30°"*
help per sib g )
Second-born .
total amount of help . 0.69*** 0.39°°*
mean amount of - 0.08 ns 0.21***
help per sib - o T
Four first-born Tise
total amount of help s 0.63"' 0.43°**
mean amount of - 0.12* 0.23***

help per sib

Significance of Pearson’s eoemnent of mrrel-nun ("P<0.05
*P<0.01; ***P<0.001),

and the total amount of help with the
number of live births..The correlations

support the hypothesis that caretaking fa- .-

vors the survival of siblings.
The mean amount of help received by
each siblings is weakly correlated with the

number of survivors. ' The association, how- .

ever, increases and is significant when
the number of live births is controlled,
accounting for no more than 9% of the
respective variances. This relatively weak
interdependence leaves some doubt about a
direct effect of help on the recipient's
survival.

Stepwise regressions of several mdepen-
dent variabies (number of live births, mean
amount of care given to each sibling by the

377

ﬁrst. born, by the second-bor n, or by the four
first-born offspring, number of deaths
: ‘among recipients cared for by the first-born,
by the second-born or by the four first-born
“offspring, span-of reproductive life, age at
first birth, age at last birth, mean birth in-
terval, number of persons living in the
household, number of rooms in the house)
on the number of offspring surviving to
sexual maturity do not remove this doubt
(Table 7). The best predictive equation is
obtained with the model established for the
elder offspring. The variables account for
63% of the variance of survivors to sexual
maturity (R%), of which 54% and 9% are
respectively, explained by the number of
live births (NLB) and the mean amount of
care received by each offspring (MCI). An
- additional 3% is explained by the number of
persons living in the household. This result,
as well as those of the other models in
Table 6, confirms the role of childcare in the
improvement of parental reproductive suc-
cess. The weak predictive value of the
amount of care received by each recipient,
equivalent to the influence of the number of
persons living in the household, may, how-
ever, signify that differences in survival are
not primarily related to this variable. The
association between help and survival
could, therefore, follow indirect pathways.
probably through improvement of life con-
dicions. -

Offspring's workload
The participation of children in household
or agricultural tasks was expglored in an
independent survey. Questionnaires were
completed during direct interviews by the

TABLE 7. Sn;pwise multiple regressions of offspring survival to sexual maturitz (Nb 2 [5)

Stepwise multiple regressions

Including the first-born: -

Nb 2 15 = 7.27 + 0.499 (NLB) + 0.001 MC1)-0.165 l\PH) +0.131 (SPR) - 0.0142 (ALB)

contributions ln R* (NLB) = 0.54

Including the second-born:

(MC1) =,0.04 (NPHI =

0.023 (SPR) = 0.01 (ALB) = 0.609 tozal R? = 0.63

Nb 215.=-0.213 + 0.641 (NLB) + 0.008 (MC2) -0.147 (NPH)
contributions to R*: (NLB) = 0.433 (NPH) = 0.0321MC2) = 0.026 total R? = 0.49

Including the four first born:

Nb>15= -0.273 + 0.678 (NLB) + 0.008 (MC4) ~0.173 (NPE)
contributions to R*: (NLB) = 0455 (NPID = 0.030 (MCH) = 0.675 rotal R? = 0,55

Predictive variables: the number of live births (NLBX:

last hirth (ALB).

Z# mean a
born = MC2: by the four first-born = \lC4). the number of p¢=:0ns in the

: the second-
R, andageat

at of care per 3ib (by the wldest =

1T
uzenold (NPH), span of reproductive lid
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TABLE 3. Percer

ca

s of children participating in houschold provisioning, maintenance, agriculte-ral tasks, or
tuking of siblings, by age group and sex

Maintenance

a8y Provisioning Cattle herding Agriculture  Carecaking
15 3% 0% T 100% 40% 40%
6 100% 30% 83% 33% 0%
S 100% 63% 100% 7% §7%
10 1067% 90% 100% 100% S0%
10 100% 90% 90% 9w 50%
13 160% §5% 100% 100% 46%

wse. Tbe ~arnole mclu('cd tHe total popu-
1.\ ion of children 5 to 13 vears of age (32
+s and 31 5) of a single community
{the community of Tuni, in whlch the health
on of the arca is located). The rationale
of the survey was to draw a qualitative es-
timate of children’s constraints other than
X and to explore the main activi-
which they could cooperate. The
number . hours spent daily in several ac-
ivitdes © etaking) was grossly esti-
¢t questions. The results
with those previously ob-
in -\\ mara groups of Southern Peru
(1€32). Activities begin early in
S dren 5 years of age par-
ioning the household with
in helping to clean and or-
and in care for pigs and
rkload increases with age
sex until preadolescence,
ressively focus on agricul-
tural activities (cattle herding, plowing,
sowing, harvesting, and stocking the crops),
and girls divide their workload between
some agricultural tasks (sowing and har-
vesting; and nome activities. As far as
caretaking is concerned, each child attends
10 a younger siblina daily, either by watch-
ing. feeding clo hng, clex ning, or playing
(a mean 1.3 hours per day before the age of
10 vears and 2.5 hours per day for older
heipers). This caregiving is irrespective of
- being only Jeteumned by need and by
iy composition. However, preadolescent
s tend to also teach younver sibs to read,
clean clothes, or to cook.

I ;:'): c
vate in prov
1 and water.
dor tne house,

DISCUSSION

l'He picture given by the workload of
ara communities is consis-

, e.g.. in Ban-
977), Nepal (Nag White and
onesia (White, 1975; Nag

cred in many -

et al, 1978), or Peru (Collins, 1983). Self-
:.uhaxstmv peasant economies need all pos:
sible labor contr ibutions. Cross-cultural
studies also indicate that if caregiving is
one of among many actlvmes expected from
children’s labor it is because both sexes
perform primarily women’s nonproductive
activities (Bradley, 1993).

On the other hand, some studies (Muel-
ler, 1982; Robinson, 1987; 'I'lefenthalcr,
1997) estxm'\te that in these societies time
and effort represented by a new offspring is
a load which does not impair the mother’s
activity beyond the first months following
birth. In part1cu1ar it would not be associ-
ated with a significant decrease of familial
income. This would mean that the family is
able to find substitutes for several activities
of the mother (including infant care) unless
mothers can simultancously do infant care
and normal work. The increase of parental
reproductive success would consequently
depend on the extension of familial links
(e.g., Bereczkei, 1998) and, cbviously, on the
support available from the progeny.

Aymara reproductive patterns show a
clear relationship between family size or
reproductive success and the availability of
offspring’s help. The influence of offspring:
help could be either by their contribution to
househoid activities or through culturally
channeled assistance to younger siblings,
but more probably by a combination of both.
Aymara society does not offer a picture of
helping at the nest as clear as has been re-
ported for nonhuman groups. Culture and
social organization probably make each
human behavior an outcome of a complex
causality, in which education-and familial.
economy, along with support recenved from
kin, are relevant factors.
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