
policy-makers interested in reproductive timing in such contexts should be
alerted to the practical applications of this cooperative breeding
framework. The presence or absence of a supportive kin network could
help explain why some women begin their reproductive careers “too
early” or “too late.”

We commend Coall & Hertwig (C&H) for addressing an under-
researched, but important, issue in the behavioural sciences.
Demonstrating that grandparents matter in post-demographic
transition, low fertility–low mortality societies is extremely
useful. We propose that this cooperative breeding framework
may help to explain variation in the timing of reproduction,
which is currently of great concern to policy-makers in the devel-
oped world. Many developed countries, particularly the United
States and the United Kingdom, have strategies in place to
reduce teenage pregnancy, seen as detrimental to the mother,
child, and society. Equally there is concern about some women
“forgetting” to have children, by delaying first births until their
fecundity has started to decline.

Relatively early reproduction, including teenage pregnancy,
may result partly from a set of circumstances in which kinship
networks are still intact and families less dispersed. The proximity
and availability of potential grandparents and other close kin may
signal to women that early reproduction is feasible and desirable,
as this has been a prerequisite for successful reproduction
throughout most of our species’ history. In contrast, where
women leave their kin networks in order to take advantage of
education and employment opportunities, they lose these
signals from supportive kin that reproduction is likely to be suc-
cessful, resulting in delayed births.

Within the evolutionary literature, it is becoming accepted that
early reproduction is a strategy which makes sense under a par-
ticular set of socio-economic circumstances, where young women
who have few expectations of being able to increase their human
capital through education, for example, make the decision to allo-
cate resources to reproduction (Johns et al, in submission). These
decisions clearly happen at a conscious level to some extent
(Cater & Coleman 2006; Lee et al. 2004). However, it is also
clear that exposure to specific risks during infancy and childhood
also contributes to early fertility in humans. Lack of paternal
investment and low birthweight increase the likelihood of a
teenage pregnancy markedly (Nettle et al. 2010) and appears
to induce more rapid development leading to a smaller adult
size and earlier onset of menarche (Nettle et al., in submission).
In some populations, it appears that those women who begin
their reproductive life sooner also reproduce more (see, e.g.,
Ministry of Social Development, New Zealand, The Social
Report 2009).

C&H’s demonstration that grandparents may be particularly
beneficial under conditions of duress, together with this overre-
presentation of teenage pregnancy in low socio-economic status
(SES) groups, suggests to us that the role of grandparents (i.e.,
the parents of the teenage mothers) should be conceptualized
as a role under harsh conditions. It is possible that the presence
of grandparental resources might be a “deciding” factor in early
fertility. Second, it would seem that cooperative breeding of
this sort may be linked to relatively high fertility rates. This
leads us to speculate that the late and low fertility of higher
SES women is perhaps a consequence of a shift away from coop-
erative breeding strategies in which maternal grandparents play
an important role.

Women who do choose to invest in their own human capital –
beneficial in terms of increasing their ability to invest in their
children – are less able to rely on a supportive kin network, as
they disperse from their families and as their kin, particularly
parents, become less able to provide practical support with
grandchildren as they age. This results in an increase in the per-
ceived costs of child-raising, necessitating a delay in reproduction
until women are in a secure enough financial position to buy in
help from non-kin. Such a strategy may also involve relying

more on male support, so that additional delay may be intro-
duced by waiting for a suitable partner willing and able to
invest in children. This delay may inadvertently result in no
reproduction at all.

Such demographic shifts will be accompanied by changes in
attitude. Lee et al. (2004) note that in communities with high
teenage pregnancy rates, the culture is generally pro-natal and
there is often much anti-abortion sentiment. Parents of teenage
mothers expose their daughters to a suite of beliefs that encou-
rage reproduction, even in the case of an accidental or unplanned
pregnancy. Indeed, Lee et al. (2004) report that the number of
abortions in teenage females from low socio-economic back-
grounds in the United Kingdom is significantly lower than that
for wealthy girls. Different fertility decisions are thus exposed,
and the local culture clearly supports these decisions. This
leaves open the question as to what wealthier putative grandpar-
ents are achieving through their less pro-natal belief systems.
One possibility is that by encouraging later, post-higher edu-
cation fertility, higher SES grandparents-to-be are investing in
the quality of their grandchildren, necessary for economic
success in a competitive economy.

This also gives the possibility that an alternative explanation for
delayed fertility in certain groups of women is not that these
women lack the support of their kin for reproduction, but that
maternal kin are actively encouraging women to delay until
they have invested sufficiently in their own human capital to be
able to invest heavily in their offspring. Such grandparents may
in fact be investing in their grandchildren, but perhaps in a differ-
ent currency – financial resources rather than childcare (and a
delay in their daughters’ reproduction will allow them to accumu-
late more resources).

Here, we are essentially applying Turke’s (1989) and Newson
et al.’s (2005) “kin” hypotheses for why modernisation universally
results in fertility decline: Modernisation is correlated with a
move away from kin-based communities, and greater association
with non-kin. Kin help therefore becomes less available and indi-
viduals become less exposed to the pro-natalism of relatives,
which results in a reduction in fertility. We suggest that similar
arguments can be used to explain fertility variation within, as
well as between, populations.

C&H end their article by discussing the implications of grand-
parental investment for fertility. We concur that this should be a
priority for future research, and we are beginning such a pro-
gramme ourselves (Rebecca Sear has recently been involved in
a project which demonstrated that British women who have
close kin in their social networks have earlier first births than
those with looser kin ties; Mathews & Sear, in preparation).
We add that a focus of research should be on the interactions
between SES, grandparental investment, paternal investment,
and fertility behaviour.

Are humans cooperative breeders?: Most
studies of natural fertility populations do not
support the grandmother hypothesis
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Abstract: In discussing the effects of grandparents on child survival in
natural fertility populations, Coall & Hertwig (C&H) rely extensively
on the review by Sear and Mace (2008). We conducted a more detailed
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summary of the same literature and found that the evidence in favor of
beneficial associations between grandparenting and child survival is
generally weak or absent. The present state of the data on human
alloparenting supports a more restricted use of the term “cooperative
breeding.” Human stem family situations with celibate helpers-at-the-
nest can be described as cooperatively breeding, but the term is a poor
fit to many human family systems.

In the target article, “Grandparental investment: Past, present,
and future,” Coall & Hertwig (C&H) provide a synthesis of
widespread opinion on the evolutionary significance and
underpinnings of grandparental nepotism. Their review is
thorough and can serve as a useful entrée into the literature for
researchers from disparate disciplines. The conjoining of per-
spectives from evolutionary biology, economics, and sociology
is unique.

As first noted by Williams (1957), the long postmenopausal
lifespan of women is an evolutionary enigma. Why should
natural selection have extended the lifespan beyond the end of
fertility? C&H provide an excellent summary of the main two
adaptive hypotheses: the Good Mother Hypothesis and the
Grandmother Hypothesis. Here we will comment on the data
bearing on grandparental investment in natural fertility popu-
lations. A recent review (Sear & Mace 2008) scored studies
with a plus or a minus for whether or not the survival (or pres-
ence) of a particular kind of grandparent was associated with
improved child survival. Based on this simple dichotomization,
Sear and Mace conclude that: (1) “at least one relative is ben-
eficial in almost all populations, suggesting that we are evolved
to raise children as an extended family enterprise,” (2) “maternal
grandmothers tend to improve child survival,” and (3) “paternal
grandmothers are frequently beneficial but show rather more
variation than maternal grandmothers in their effects on
child survival” (Sear & Mace 2008, p. 15). We attempted to repli-
cate this review by looking up the same studies and generating a
table that included all findings, together with p values and effect
sizes, regardless of whether they were significant (Table 1). We
also contacted the authors to request greater specificity
(in regard to sample sizes, standard errors, and p-values) and
a meta-analysis of the results is in progress (Strassmann and
Kurapati, in preparation).

In contrast to the conclusions of Sear and Mace (2008), our
assessment of these data is that (1) overall, nonsignificant findings
predominate over significant findings, and this is true even in
the case of the maternal grandmother; (2) associations between
the paternal grandfather and child survival tended to be either
nonsignificant or negative; (3) associations for the maternal
grandfather were overwhelmingly nonsignificant; and (4) in
agreement with Sear and Mace, the situation for the paternal
grandmother was extremely variable, but more studies reported
positive than negative associations, although many reported non-
significant associations.

The data are correlational and claims of causation may not be
justified, especially in the presence of so many nonsignificant
findings. It is also possible that beneficial effects of grandpar-
ents on child survival existed that were not discovered by the
investigators. Nonetheless, it is unlikely that the weakness of
the evidence in favor of grandparenting is entirely on account
of problems of study design. The same studies consistently
reported strong evidence that maternal survival improves off-
spring survival (Sear & Mace 2008), giving these studies some
credibility. Most of the children were living in patrilineal, patri-
local populations; negative associations were also found in some
matrilineal, matrilocal situations (Sear 2008), but not others
(Leonetti et al. 2005). Additional positive associations
between grandparernal survival and child survival might have
emerged if more matrilocal and foraging societies had been
included, but this was not possible to test given the available lit-
erature. Our review, like that of Sear and Mace (2008), focused
on grandparental survival and grandchild survival, and did not
consider other arenas for grandparental nepotism. In

conclusion, as shown in Table 1, the data do not presently
support the conclusion that “The presence of a maternal or
paternal grandmother was associated with an increase in her
grandchildren’s probability of surviving in 69% (9 of 13
studies) and in 53% (9 of 17 studies) of cases, respectively”
(target article, sect. 2.4, first paragraph).

If grandparents, including maternal grandmothers, are less
important than has been argued, then the view that humans
are a cooperatively breeding species (C&H in the target article;
Hrdy 2005b; Kramer 2005a) also requires reassessment. Space
does not permit us to consider the evidence for sibling helpers,
but it is not stronger than that for grandparents. Child survival
and growth is often negatively associated with family size
(Lawson & Mace 2008; Strassmann & Gillespie 2002), which
points to sibling competition rather than cooperation. With
these concerns in mind, it is useful to consider the avian
literature.

Cockburn (2006) classified bird species as cooperatively
breeding if there is evidence that more than 10% of nests in
one or more populations are attended by more than two birds.
By this definition, cooperative breeding occurs in 9% of avian
species (Cockburn 2006). Using Cockburn’s definition, humans
are cooperative breeders if at least two different populations
have regular alloparents in at least 10% of households. This con-
dition is almost certainly met, since two populations out of the
total number of human populations is not a high bar to meet.
To the best of our knowledge, no one has worked out what pro-
portion of human societies in the past or the present need to have
alloparenting (and to what extent) in order for humans to qualify
as cooperative breeders. Such a calculation would force us to
expose implicit assumptions about the role of grandmothers
and other extra-parental helpers.

Rather than using Cockburn’s definition, we recommend a
more specific and restrictive definition of cooperative breeding
when speaking of humans. The helper-at-the-nest phenomenon,
wherein grown offspring remain on their natal territory (or farm)
and help their siblings to raise nieces and nephews, provides a
useful analogy to the pattern of delayed marriage and celibacy
among the 19th century rural Irish (Strassmann & Clarke 1998;
see also, Voland et al. 1991 for a German data set). Marriage
and celibacy rates in rural Ireland were directly proportional to
the availability of farms, and unmarried/non-inheriting siblings
often stayed home as helpers, or at least as unpaid laborers.
This pattern is comparable to the ecological constraints on inde-
pendent reproduction in birds (Komdeur 1992; Pruett-Jones &
Lewis 1990; Strassmann & Clarke 1998).

By restricting the use of the term “cooperative breeding” to
situations wherein alloparental behavior is prevalent and direct
reproduction is delayed or forfeited, we will be better able to
classify and to understand the diversity that exists in human
family systems. In behavioral ecology it is more interesting to
examine the underlying causes of socioecological or cultural vari-
ation than to impose species typical generalizations that may
cause us to ignore contrary evidence. At present, the evidence
in favor of grandmothering is far weaker than has been generally
acknowledged. The significance of the nearly global breakdown
of the extended family and the widespread occurrence of auton-
omous nuclear families, whether monogamous or polygynous,
shows that cooperative breeding in humans is facultative. In a
wide variety of contexts and countries, responsibility for child-
care falls overwhelmingly on the parents. If humans were
birds, most societies with nuclear families would not meet the
10% criterion for alloparenting.

Until the evidence in favor of grandparents and other helpers
gets stronger, we suggest that we reserve the term “cooperative
breeding” for those societies or family systems that seem to par-
allel the cooperative breeding found in other species. We should
also take a closer look at the “Mother Hypothesis,” as the data
convincingly show that maternal survival is crucial for offspring
survival.
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Table 1 (Strassmann & Kurapati). Associations between grandparental and child survival. Effects are hazard ratios (HR), relative risks (RR) or Logistic regression odds ratios (OR). Sign:(þ)¼
survival of the grandparent is positively associated with child survival (p , 0.05), (0)¼ non-significant associations (p . 0.05), (2)¼ survival of the grandparent is negatively associated with

child survival (p , 0.05).

Paternal Grandmother Paternal Grandfather Maternal Grandmother Maternal Grandfather

Months Notes Ratio N p Sign Ratio N p Sign Ratio N p Sign Ratio N p Sign

Beise 2005 (ref 5 dead, RR) – Canada (Quebec)�

0 boys 1.13 29,431 ,0.05 þ 1.04 29,431 n.s 0 1.06 29,431 n.s 0 1.06 29,431 n.s 0
0 girls 1.11 29,431 ,0.10 0 1.07 29,431 n.s 0 1.07 29,431 n.s 0 0.95 29,431 n.s 0
1–5 boys 0.99 29,431 n.s 0 1.08 29,431 n.s 0 1.02 29,431 n.s 0 1.03 29,431 n.s 0
1–5 girls 1.08 29,431 n.s 0 0.99 29,431 n.s 0 1.06 29,431 n.s 0 0.97 29,431 n.s 0
6–11 boys 0.95 29,431 n.s 0 1.14 29,431 n.s 0 1.14 29,431 n.s 0 0.88 29,431 n.s 0
6–11 girls 0.97 29,431 n.s 0 1.03 29,431 n.s 0 0.98 29,431 n.s 0 1.01 29,431 n.s 0
12–23 boys 0.94 29,431 n.s 0 1.05 29,431 n.s 0 1.33 29,431 ,0.01 þ 1.03 29,431 n.s 0
12–23 girls 1.12 29,431 n.s 0 1.17 29,431 n.s 0 1.28 29,431 ,0.01 þ 0.99 29,431 n.s 0
24–35 boys 0.94 29,431 n.s 0 1.14 29,431 n.s 0 1.12 29,431 n.s 0 1.01 29,431 n.s 0
24–35 girls 1.15 29,431 n.s 0 1.07 29,431 n.s 0 1.31 29,431 ,0.05 þ 1.02 29,431 n.s 0
36–59 boys 0.98 29,431 n.s 0 0.85 29,431 n.s. 0 1.09 29,431 n.s 0 1.29 29,431 ,0.10 0
36–59 girls 0.91 29,431 n.s. 0 1.51 29,431 ,0.05 þ 0.79 29,431 ,0.1 0 1.37 29,431 ,0.05 þ

Borgerhoff Mulder 2007 (ref 5 dead, HR) – Kenya (Kipsigis)
0–60 0.354 785 ,0.01 þ 0.600 785 0.019 þ 0.740 785 0.285 0 1.054 785 0.832 0

Derosas 2002 (ref 5 dead, HR) – Italy (Venice)�‡

0–12 both parents
present

0.94 11,301 0.548 0 1.20 11,301 0.090 0 0.98 11,301 0.779 0 0.92 11,301 0.320 0

0–12 fatherless 0.63 11,301 0.051 0 0.89 11,301 0.602 0 0.89 11,301 0.096 0 1.05 11,301 0.796 0
24–120 both parents

present
1.06 11,301 0.734 0 0.97 11,301 0.897 0 1.16 11,301 0.321 0 0.89 11,301 0.487 0

24–120 fatherless 1.10 11,301 0.832 0 0.48 11,301 0.103 0 0.84 11,301 0.632 0 0.75 11,301 0.439 0
24–120 motherless 0.13 11,301 0.068 0 0.65 11,301 0.645 0 0.27 11,301 0.107 0 1.36 11,301 0.721 0

Gibson & Mace 2005 (ref 5 dead, OR) – Ethiopia (Oromo)
0–60 girls 0.674 1,144 ,0.05 þ 1.037 1,044 n.s. 0 0.940 1,435 n.s. 0 0.763 1,435 n.s. 0
0–60 boys 1.096 1,187 n.s. 0 0.841 1,073 n.s. 0 0.714 1,474 n.s. 0 0.889 1,473 n.s. 0

Hill and Hurtado 1996 (ref 5 dead, OR, maternal and paternal grandparents are lumped together) – Paraguay (Ache)
0–48 reservation 0.7234 Unclear 0.320 0 1.193 unclear 0.510 0 0.7234 unclear 0.320 0 1.193 unclear 0.510 0
0–108 forest period 0.8424 Unclear 0.240 0 0.8249 unclear 0.156 0 0.8424 unclear 0.240 0 0.8249 unclear 0.156 0

Jamison et al. 2002 (ref 5 absent, OR) – Japan (Central)‡

0–192 girls 0.834 8617 0.132 0 1.440 8617 0.045 2 0.884 8617 0.367 0 1.246 8617 0.669 0
0–192 boys 1.384 9854 0.014 2 0.996 9854 0.982 0 0.480 9854 0.060 0 1.263 9854 0.651 0

Kemkes-Grottenthaler 2005 (ref 5 dead, RR) – Germany (Ludwigshafen)�

0 1.489 1,590 0.025 þ 0.631 1,590 0.011 2 1.034 1,590 0.852 0 1.105 1,590 0.573 0
6 1.406 1,590 0.003 þ 0.653 1,590 0.003 2 1.084 1,590 0.567 0 0.957 1,590 0.753 0
12 1.328 1,590 0.029 þ 0.684 1,590 0.004 2 0.969 1,590 0.809 0 1.140 1,590 0.309 0

(continues)
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Table 1 (Strassmann & Kurapati) (Continued)

Paternal Grandmother Paternal Grandfather Maternal Grandmother Maternal Grandfather

Months Notes Ratio N p Sign Ratio N p Sign Ratio N p Sign Ratio N p Sign

18 1.214 1,590 0.117 0 0.741 1,590 0.017 2 1.029 1,590 0.820 0 1.058 1,590 0.648 0
24 1.156 1,590 0.043 þ 0.777 1,590 0.043 2 0.907 1,590 0.428 0 1.116 1,590 0.362 0

Sear et al. 2000 ( ref 5 alive (non-reproductive alive for maternal grandmother), OR) – Gambia (four villages)
0–11 0.80 765 n.s. 0 1.06 536 n.s. 0 1.16 1,083 n.s. 0 0.91 826 n.s. 0
12–23 0.85 765 n.s. 0 0.71 536 n.s. 0 2.04 1,083 ,0.05 þ 0.99 826 n.s. 0
24–59 1.07 765 n.s. 0 0.84 536 n.s. 0 1.02 1,083 n.s. 0 1.07 826 n.s. 0

Sear et al. 2002 (ref 5 alive, OR) – Gambia (four villages)
0–11 0.78 2,294 n.s. 0 1.32 2,294 n.s. 0 1.14 2,294 n.s. 0 1.07 2,294 n.s. 0
12–23 0.84 1,664 n.s. 0 0.95 1,664 n.s. 0 1.74 1,664 n.s. 0 1.32 1,664 n.s. 0
24–59 0.95 1,341 n.s. 0 0.75 1,341 n.s. 0 0.91 1,341 n.s. 0 1.01 1,341 n.s. 0

Sear 2008 (ref 5 alive, OR, mm) – Malawi (Chewa)
0–60 dead 1.06 1,128 n.s. 0 1.36 1,144 n.s 0 0.47 1,633 ,0.05 2 1.20 1,635 n.s. 0
0–60 absent 2.74 1,128 ,0.01 þ 1.03 1,128 n.s. 0

Strassmann et al. in prep (ref 5 dead, HR) – Mali (Dogon)
1–60 2.022 5,583 ,0.01 2 1.28 5,583 0.301 0 0.92 5,583 0.707 1.13 5,583 0.507 0

Tymicki 2006 (ref 5 alive, RR) – Poland (Bejsce parsish)
0–12 1.24 3,587 �0.01 þ 1.38 3,587 �0.01 þ 1.20 3,587 �0.01 þ 1.49 3,587 �0.01 þ

0–60 1.14 6,785 �0.01 þ 1.22 6,785 �0.10 0 1.08 6,785 �0.10 0 1.31 6,785 �0.01 þ

Campbell & Lee 1996 (ref 5 dead, OR) – China (North East)� †Age (years) measured in units of “Sui”, paternal and maternal grandparents lumped together, similar results for model IV
2–15† boys (model III) 0.821 12,000 n.s. 0 1.367 12,000 �0.10 0
2–15† girls (model III) 0.872 12,000 n.s. 0 1.767 12,000 �0.01 2

Griffiths et al. 2001 (ref 5 present, HR) – India
0–1 Maharashtra 2.11 Unclear n.s 0
0–1 Tamil Nadu 2.41 Unclear n.s. 0
0–1 Uttar Pradesh 2.13 Unclear �0.01 þ

1–8 Uttar Pradesh 0.17 Unclear n.s. 0
9–23 Uttar Pradesh 0.16 Unclear n.s. 0

Lahdenperä et al. 2004 (ref 5 dead, log-rank test X2
2) – Finland – 18th & 19th centuries

0–180 19.78 2,162 , 0.0001 þ

Ladusing and Holendro Singh 2006 (ref 5 absent) – India (North East)
0–60 0.84 7,774 n.s.

Leonetti et al. 2005 (ref 5 alive, HR) – India (Khasi)
0–120 Bengali 1.173 2,069 0.288 0
0–120 Khasi 1.743 2,545 0.012 þ
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Evolutionary psychology’s notion of
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right
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Abstract: Integration of different lines of research concerning
grandparental investment appears to be both promising and necessary.
However, it must stop short when confronted with incommensurate
arguments and hypotheses, either within or between disciplines. Further,
some hypotheses have less plausibility and veridicality than others. This
point is illustrated with results that conflict previous conclusions from
evolutionary psychology about differential grandparental investment.

We congratulate Coall & Hertwig (C&H) for their outstanding
contribution. It certainly will have a noticeable impact on the
respective research fields addressed therein. This work is a para-
mount example of the far too rarely occurring theoretical inte-
gration of work on one specific topic (here, grandparental
investment) that is investigated across different disciplines and
from distinct perspectives. This diversity of viewpoints is true
for grandparental investment, which is studied in sociology,
economics, as well as through the lenses of evolutionary theory,
as applied in evolutionary psychology.

As C&H rightly conclude, significant parts of these literatures
are distinct and at times disjointed and contradictory; are not well
integrated; and have few discernible tendencies for fruitful
exchange amongst themselves. Although we appreciate the
general thrust of C&H’s arguments, which calls for a broad inte-
gration of different viewpoints, we feel this might go too far and
may well be “overly friendly” with respect to recent disparate
views regarding the nature of grandparental investment. Simply
put, opposing views and competing explanations of which one
would rule out the opposite argument are unlikely to be
equally plausible and hence both cannot be “true.”

This is, to some extent, reminiscent of past views (now out-
dated and quite clearly rebutted) in an entirely different research
field, namely psychotherapy research. In the 1970s, this field
became entrenched by opinions that now are encompassed by
the “Dodo Bird Phenomenon” (alluding to the dodo figure
appearing in Lewis Carroll’s novel Alice’s Adventures in Wonder-
land). Specifically, we now know that differential psychotherapy
research (i.e., efficiency and efficacy studies comparing different
psychotherapeutic schools, approaches, and techniques) erro-
neously concluded that, like in Carroll’s novel, “everyone has
won and all must have prizes” (cf. Luborsky et al. 1975). These
views have subsequently been quite clearly rebutted (e.g.,
Beutler 1991; Shadish & Sweeney 1991). With regard to oppos-
ing evidence about grandparental investment from the evolution-
ary, sociological, and economic literatures, there appears to be
the potential danger of a similar “Dodo Bird Phenomenon.”

There is mounting evidence which suggests that important
conclusions from the currently widespread evolutionary psycho-
logical reasoning about differential grandparental investment and
solicitude might not be veridical, but rather be a result of neg-
lected effects of confounding variables. For example, age and
residential distance were found to be associated with investment
and solicitude ratings, but were not statistically controlled in the
studies of Euler and Weitzel (1996), Steinbach and HenkeV
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