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Abstract

Interest in incorporating life history research from evolutionary biology into the human sciences has
grown rapidly in recent years. Two core features of this research have the potential to prove
valuable in strengthening theoretical frameworks in the health and social sciences: the idea that
there is a fundamental trade-off between reproduction and health; and that environmental
influences are important in determining how life histories develop. However, the literature on
human life histories has increasingly travelled away from its origins in biology, and become
conceptually diverse. For example, there are differences of opinion between evolutionary
researchers about the extent to which behavioural traits associate with life history traits to form ‘life
history strategies’. Here, | review the different approaches to human life histories from evolutionary
anthropologists, developmental psychologists and personality psychologists, in order to assess the
evidence for human ‘life history strategies’. While there is precedent in biology for the argument
that some behavioural traits, notably risk-taking behaviour, may be linked in predictable ways with
life history traits, there is little theoretical or empirical justification for including a very wide range of
behavioural traits in a ‘life history strategy’. Given the potential of life history approaches to provide
a powerful theoretical framework for understanding human health and behaviour, | then
recommend productive ways forward for the field: 1) greater focus on the life history trade-offs
which underlie proposed strategies; 2) greater precision when using the language of life history
theory and life history strategies; 3) collecting more empirical data, from a diverse range of
populations, on linkages between life history traits, behavioural traits and the environment,
including the underlying mechanisms which generate these linkages; and 4) greater integration with
the social and health sciences.
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Introduction
What is life history theory?

In evolutionary biology, love doesn’t so much hurt as kill: at the heart of life history research lies the
assumption of a trade-off between reproduction and survival (Fisher, 1930; Roff, 1992; Stearns,
1992). Individuals are not ‘Darwinian demons’ able to devote unlimited energy to maximising both
reproduction and survival at once (Law, 1979), but must make decisions about how best to allocate
the limited resources they have access to. Those who invest heavily in reproduction will have fewer
resources to spend on maintaining their own health and wellbeing, and so will have shorter
lifespans.

Life history research is also about time. It’s concerned with how individuals solve the problem of
allocating their energetic resources over their entire lifetimes. A slightly different way of formulating
the trade-off between reproduction and survival is to frame it as a trade-off between current and
future reproduction. Investing heavily in reproduction right now will involve costs, including the
depletion of resources, meaning that fewer resources will be available for reproduction in the future
(and the most extreme cost will be death, which definitely curtails reproduction).

‘Life history theory’ is a body of research in evolutionary biology focusing on how energy is allocated
across the life course between the life history traits of growth, survival and reproduction, and how
these are timed across the lifespan; incorporating research on growth rate, age at reproductive
maturity, reproductive rate, number of offspring and age at death (Charnov, 1993; Roff, 1992;
Stearns, 1989, 1992). This field is anchored in the assumption that there will be trade-offs between
these traits, such as between reproduction and survival, current and future reproduction, and also
between growth and reproduction. How features of the environment influence life histories is also a
fundamental part of this research programme (Roff, 2002; Stearns, 2000).

‘Life history theory’ in the evolutionary social sciences

The above description, however, may not sound familiar to some evolutionary social scientists, or at
least sound incomplete. In some areas of evolutionary psychology, ‘life history theory’ is now used
synonymously with the idea of ‘life history strategies’. This research is inspired by work in
evolutionary biology which observed that species can be lined up along a continuum of life history
strategies, from ‘fast’ life history strategists who prioritise current reproduction over future
reproduction, to ‘slow’ life history strategists, who invest more in growth and maintaining health
(Promislow & Harvey, 1990). Fast life history strategists grow quickly, reproduce early and often, but
at the cost of rapid senescence and early death (think of the mouse). Slow life history strategists
grow slowly, reproduce late and rarely, and die at old ages (think of the elephant). This ‘fast-slow’
concept has been transferred from explaining differences between species to explaining differences
between individuals in the evolutionary social sciences. In some versions of this approach, the
concept of a ‘life history strategy’ has also been expanded to include several behavioural and
psychological traits (B. J. Ellis, Figueredo, Brumbach, & Schlomer, 2009).

As life history research has been incorporated into the evolutionary social sciences, a number of
conceptual differences have arisen between ‘life history’ research programmes in evolutionary
biology and the evolutionary social sciences (Nettle & Frankenhuis, 2020). In a recent bibliographic
analysis of life history research, Nettle and Frankenhuis (2019) demonstrated that LHT-E (their term
for research using life history theory in evolutionary biology) and LHT-P (life history research in
psychology) largely operate independently of one another, in that citations within these two
literatures rarely overlap. The terminology used within each literature, however, is that of ‘life



history theory’: the use of the same terminology to refer to conceptually different research
programmes has created a lot of confusion. To add to the confusion, the use of life history theory in
the evolutionary social sciences is far from uniform; while some researchers work exclusively within
the LHT-P paradigm, others draw more heavily on LHT-E to inform their work.

This paper aims to clear up some of this confusion in the literature on human life histories, by
providing an overview of the different strands of this research in the evolutionary social sciences,
with a particular focus on discussing the evidence for whether ‘life history strategies’ exist. Work on
human life histories cannot be discussed without first a brief outline of some important take-home
messages from LHT-E.

A brief historical overview of some important aspects of LHT-E

An important component of LHT-E involves investigation of how features of the environment affect
life history traits and trade-offs. At the species level, environmental variation results in genotypes
being shaped by natural selection, so that life histories become adapted to environmental
conditions. At the individual level, environmental variation is assumed to affect life history traits
through ‘phenotypic plasticity’: individuals can respond to environmental cues to shift their life
histories adaptively. In other words, the same genotype can produce different phenotypes, or
observable characteristics (Stearns & Koella, 1986; West-Eberhard, 2003). For example, age at
puberty is influenced by access to good nutrition in childhood, and is earlier for well-nourished
individuals (Kuzawa & Bragg, 2012). Note that this ability of a life history trait to respond adaptively
to the environment is an evolved characteristic, even if the exact life history outcome for a particular
individual is determined by environmental factors.

The earliest work on life history strategies suggested that unpredictable environments, in which
mortality was ‘density-independent’, should favour species which exhibit a cluster of traits which
result in rapid population growth (Pianka (1970), building on work by MacArthur and Wilson (1967)
and Dobzhansky (1950)). Pianka suggested that an ‘r-selected’ strategy (using MacArthur & Wilson'’s
r/K terminology) should involve many of the features of what became known as a ‘fast life history
strategy’, in that reproduction happens early and often. In more stable environments where
mortality was density-dependent and environments are saturated (i.e. cannot support rapid
population growth) then ‘K-selected’ species are favoured, which exhibit traits characteristic of a
slow life history strategy.

Population density and environmental saturation subsequently lost importance as environmental
features which exerted selection pressures on species’ life history strategies; instead, it was
proposed that mortality risk in the environment could explain variation in life histories (Promislow &
Harvey, 1990). In environments with high extrinsic mortality risk — where extrinsic mortality is
defined as that beyond an individual’s control — it was proposed that the best strategy is to grow fast
and reproduce early and often, in order to produce offspring before an expected early death.
Conversely, where extrinsic mortality rates are low, animals can afford to grow slowly and reach
large size (which typically subsequently brings survival advantages), and reproduce late and rarely,
since they can be more confident that a higher proportion of their offspring will survive into
adulthood. That mortality risk should affect life history traits and strategies has become a prominent
feature of work in the evolutionary social sciences, though this work assumes that mortality risk
influences individual, not just species, differences in life histories (e.g. André & Rousset, 2020).

At the individual level, LHT-E is interested in the adaptive allocation of energy over the lifecourse
between growth, maintaining one’s own health (including immune defence) and reproductive effort.



This focus of interest means that it is not predominantly a behavioural discipline. Allocating
reproductive effort does involve behavioural decisions — reproductive effort incorporates mating
effort (including behaviours such as finding a mate), and parenting effort (including parenting
behaviours) — but behavioural variation is not something the classic texts in LHT-E have paid much
attention to (Roff, 1992; Stearns, 1976, 1992). In evolutionary biology, much of the work on mating
and parental behaviour is done by behavioural ecologists — the branch of evolutionary biology
interested in how behaviours vary adaptively across ecological contexts (Krebs & Davies, 1991;
Nettle, Gibson, Lawson, & Sear, 2013). This discipline draws on LHT-E, but also on other evolutionary
models which help explain behavioural variation.

Nevertheless, research on life histories is also about the timing of events across the life course, and
this emphasis on time, particularly the emphasis on trade-offs between the present and the future,
has led to the suggestion that life history traits may be correlated with one particular set of
behaviours: those involving risk-taking. One line of argument has proposed that individuals for
whom it is adaptive to invest in their health and longevity over current reproduction should be risk-
averse, since such individuals have high future expectations and much to lose. Conversely, those for
whom it’s adaptive to invest in current reproduction because they lack an expectation of long,
healthy life should be prone to take more risks, since they have little to lose. This reasoning has been
used to suggest that certain types of animal personalities (risk-prone or risk-averse) may be
adaptive, and should cluster together with certain life history traits at the individual level (Wolf, Van
Doorn, Leimar, & Weissing, 2007). While this argument is not uncontroversial (McElreath, Luttbeg,
Fogarty, Brodin, & Sih, 2007), it does mean that there is precedent in biology for assuming that
certain behavioural traits may covary in predictable ways with life history traits between individuals.
Note that this model is specific to risk-taking behaviour, however; other behaviours, cooperativeness
for example, were not included in this model.

There is also a relatively new body of biological literature — encompassing our own and other species
— suggesting that suites of traits, including some behavioural traits, cluster together at the individual
level (Dammhahn, Dingemanse, Niemeld, & Réale, 2018; Réale et al., 2010). ‘Pace of life syndrome’
draws on LHT-E and work in the evolutionary social sciences to develop a model of within-species
variation in the ‘pace of life’, which is similar to the ‘fast-slow life history continuum'. But this model
expands the range of traits included in the fast-slow continuum beyond life history traits to
physiological characteristics, on the assumption that ‘faster’ life history strategies would be
associated with particular physiological markers, such as higher metabolic rate, and to certain
behavioural characteristics. These behaviours include aggression, dispersal behaviours and
sociability, as well as risk-taking behaviours, but not mating strategy. While the popularity of this
framework has been growing in biology, recent reviews have found relatively little support for this
syndrome, either empirically (Royauté, Berdal, Garrison, & Dochtermann, 2018) or through formal
modelling of the predicted covariation of different traits (Mathot & Frankenhuis, 2018).

To conclude this section: there are several important insights from LHT-E which can help us
understand human health and behaviour, including the core assumptions that there will be trade-
offs between life history traits; that life history traits and trade-offs will be affected by
environmental variation; and that certain behaviours might be associated with life history traits.
There is therefore considerable scope for LHT-E to make valuable contributions to the social and
health sciences, but this requires that the current confusion in the literature clears sufficiently for
those working both within and outside the evolutionary social sciences to navigate this research area
easily.

Human life history research



There has been interest in applying life history research in biology to our species for decades: a
workshop was held in 1983 on human life history research (Weigel & Blurton Jones, 1983). Over
time, this research area has diverged into three branches, which fall along a continuum with varying
degrees of closeness to LHT-E. These can be roughly divided into work done by evolutionary
anthropologists (closest to LHT-E), evolutionary developmental psychologists, and evolutionary
personality psychologists (LHT-P: the least similar to LHT-E). See Table 1 for a summary of similarities
and differences between these three fields, and the biological literatures of LHT-E and pace of life
syndrome.

There are a number of differences between these three lines of research, some of which relate to
different foci of interest (involving the traits and populations under study), and which — with greater
integration between fields — could be leveraged to generate an improved, more holistic
understanding of human life histories. Evolutionary anthropology has focused on exploring trade-
offs between the life history traits of growth, timing of maturation and first birth, fertility rate,
incorporating into this research programme a limited range of behavioural variables, including
parental investment and risk-taking behaviour; and investigations of how the environment shapes
human life histories. Evolutionary developmental psychology is particularly interested in how early
life experiences affect the development of reproductive strategies; their focus is mainly on
behavioural traits, especially those relating to sexual behaviour and interpersonal relationships,
though there has also been substantial interest in one life history trait - the timing of sexual
maturation (puberty). Evolutionary personality psychologists are mostly interested in the ‘fast-slow
continuum of life history strategies’, which in this research programme involves almost exclusively
behavioural, rather than life history, traits.

There are significant conceptual differences between these three approaches, however, which will
hamper progress, if not acknowledged and addressed. A key difference is in the way that ‘life history
strategies’ are defined and used. Currently, the most popular approach to life histories in LHT-P
involves measuring ‘life history strategy’ by using a battery of survey questions on a wide range of
topics, none of which involve life history traits. This is typically referred to as the ‘psychometric
approach’ to life history strategies. Collecting data on life history traits has been referred to as the
‘biometric’ or ‘biodemographic’ approach, in contrast (Black, Figueredo, & Jacobs, 2017; Figueredo
et al., 2015). This terminology is rather unfortunate, as it gives the false impression that these are
two approaches to studying the same underlying construct.

The ‘psychometric’ approach is designed to measure a fixed construct, the ‘fast-slow continuum of
life history strategy’, which incorporates a range of behavioural, psychological and cognitive traits
which are not considered part of a ‘life history strategy’ in biology or anthropology. All humans, both
men and women, are assumed to lie somewhere on this single continuum of ‘life history speed’, and
variation in life history speed is largely assumed to be genetically determined (Black et al., 2017;
Figueredo, Vasquez, Brumbach, & Schneider, 2004). This construct is effectively a behavioural
syndrome (Bergmiiller, 2010), and so rather different from the conception of ‘life history strategies’
in evolutionary anthropology. Evolutionary anthropological research, rather than simply measuring
the same concept of a ‘fast-slow continuum’ using the ‘biometric’ indicators of actual life history
traits, instead is conceptually closer to LHT-E: it is more interested in understanding life history
trade-offs, and in how environmental variation affects life history traits and trade-offs in different
contexts. ‘Life history strategies’ will emerge from trade-offs, because trade-offs assume there are
consistent linkages between traits, but life history strategies in evolutionary anthropology do not
have the same fixed definition of a single universal fast-slow continuum. Evolutionary
developmental psychology lies somewhere between the two approaches, closer to LHT-P in its focus



on behaviour, but perhaps overall closer to evolutionary anthropology in its interest in how the
environment influences the development of life histories, and acknowledgement of more flexibility
in its definition of life history strategies.

The next section fleshes out differences and similarities between the three approaches, focusing
particularly on the evolutionary anthropology approach as there are few recent reviews of this
research area (but see e.g. Hill, 1993; Mace, 2000).

Life history research in evolutionary anthropology

Investigating life history trade-offs: Much early life history work in anthropology, drawing on LHT-E,
focused on examining trade-offs between life history traits. A particularly thorough example is Hill
and Hurtado’s book Ache Life History (Hill & Hurtado, 1996). Hill and Hurtado brought together life
history research in biology with the latest techniques and research in demography to inform their
long-term ethnographic research among the Ache, a group of hunter-gatherers in South America.
Hill and Hurtado explored several life history trade-offs both empirically, examining fertility,
mortality and growth in this population, and with formal modelling. For example, they built a model
of the ‘optimal’ age at first birth, which made predictions about the timing of the switch from
growth to reproduction. This uses the ‘optimality’ approach (Parker & Maynard Smith, 1990) of
biological life history research, which aims to find the predicted ‘optimal’ allocation of resources to
different life history functions, which will maximise reproductive success. Hill and Hurtado found
that the optimal age at first birth predicted by their model roughly corresponded to actual age at
first birth for women in this population (see for further evidence of a trade-off between growth and
reproduction: Allal, Sear, Prentice, & Mace, 2004, Sear, 2010).

Hill and Hurtado found less evidence in support for other predicted life history trade-offs. Looking
for ‘costs of reproduction’ is one way of testing for trade-offs between current and future
reproduction or survival using observational data. This involves investigating whether individuals
who invest heavily in reproduction at one point in time suffer consequences at future time points in
terms of lower survival or reproductive output. But in the Ache, early first births and high
reproductive rates did not seem to have subsequent costs for future survival or fertility. Instead,
early fertility seemed to be correlated with a higher reproductive rate in later life. This illustrates a
significant problem with using observational data to look for life history trade-offs; sometimes
known as the ‘big car-big house’ problem (or in biological jargon: ‘phenotypic correlations’ Van
Noordwijk & De Jong, 1986). The assumption underlying life history trade-offs is that individuals
have access to limited resources, so they must decide between investing in reproduction or survival,
for example. But individuals with access to plentiful resources may be able to devote significant
resources both to reproduction and survival, in the same way that wealthy people are able to afford
both big cars and big houses (see Blolund, 2020 for more discussion of life history trade-offs).

Evolutionary biologists working with non-human species are able to experimentally manipulate their
study organisms, allowing them to test life history hypotheses much more cleanly than is possible to
do with observational data. To get around the problem that reproduction cannot be experimentally
manipulated in our own species, sophisticated statistical techniques have been used on
observational data instead. In statistical models, testing whether reproduction has a subsequent
adverse impact on health (or survival) is confounded by the problem that good health leads to
higher reproductive output. Techniques which are designed to account for this ‘endogeneity’
problem have had some success in demonstrating the predicted trade-off between reproduction and
survival (Doblhammer & Oeppen, 2003). Research on the costs of reproduction is nevertheless



somewhat inconclusive (Gurven et al., 2016; Lycett, Dunbar, & Voland, 2000; Penn & Smith, 2007;
Sear, 2007).

One factor which may make finding costs of reproduction difficult in our species is that human
mothers do not raise children alone, but make use of a ‘pooled energy budget’ (Kramer & Ellison,
2010; Reiches et al., 2009). In other words, mothers use the help of other family members to raise
children (Hrdy, 2009), which may buffer them to some extent from experiencing costs of
reproduction (Kramer, Greaves, & Ellison, 2009; Meehan, Quinlan, & Malcom, 2013). In addition,
costs of reproduction may not be measured accurately if help from other relatives, such as
grandmothering, is not incorporated into the measurements (Jasienska, 2009).

Evolutionary anthropologists have also been interested in trade-offs which involve parental effort,
because of the considerable parental investment that human children need. In LHT-E, the trade-off
between number and size of offspring has been examined: species tend to differ in either producing
many small offspring, or fewer large offspring. This can be conceptualised as a trade-off between
investing in the quality and quantity of offspring. Evolutionary anthropological research draws on
this work in LHT-E, but is also informed by work on parental investment in other areas of
evolutionary biology (e.g. Kokko & Jennions, 2008; Lack, 1954; Trivers, 1972). Hill and Hurtado were
able to show some limited evidence for a quality-quantity trade-off in the Ache at the level of the
individual child, in that short birth intervals were associated with slightly higher child mortality; but
were not able to demonstrate clear evidence overall that women with high fertility had lower child
survivorship (which might be expected if women traded off quantity against quality among their
children).

The quality-quantity trade-off has been investigated in other populations with similarly mixed results
(Borgerhoff Mulder, 1998; Lawson & Borgerhoff Mulder, 2016; Pennington & Harpending, 1993).
Again, trade-offs are often only revealed when using sophisticated statistical techniques to deal with
the problem of phenotypic correlations (Lawson, Alvergne, & Gibson, 2012; Strassmann & Gillespie,
2002). The quality-quantity trade-off has nevertheless featured in useful theoretical developments in
evolutionary anthropology which have drawn on life history and parental investment theories to
propose explanations for variation in human fertility, including explanations for how fertility changes
with the shifts from hunting and gathering to agriculture, and agriculture to industrialisation (Kaplan,
1996; Kaplan & Lancaster, 2000; Kaplan, Lancaster, & Robson, 2003; Mace, 2000; Robson & Kaplan,
2005; Shenk, Kaplan, & Hooper, 2016; see also Wells & Stock, 2020).

Physiological mechanisms underlying life history trade-offs: there is a large body of research in
anthropology which has explored the physiological mechanisms underlying life history trade-offs,
and produced significant supporting evidence for some of these trade-offs (Ellison, 1990, 2017;
Lancaster & Kaplan, 2009; Longman, Wells, & Stock, 2020; Vitzthum, 2008). The field of reproductive
ecology has demonstrated that when energetic resources are scarce, women limit their reproductive

capacity, in order to spare sufficient energy for maintaining health and survival (Ellison, 2003): both
within and between populations, women who are less well-nourished or who have high energy
expenditure have lower levels of reproductive hormones, indicating potentially lower reproductive
capacity, than better-nourished women (Jasienska, 2003, 2011; Jasienska & Ellison, 1998; Vitzthum
et al., 2002). Reproductive ecologists have also found evidence for the costs of reproduction in that
reproductive effort is associated with subsequent oxidative damage, a marker of physiological stress
(Ziomkiewicz et al., 2016).

This work on life history trade-offs suggests that drawing on LHT-E can be beneficial for
understanding the human life course, by demonstrating evidence for life history trade-offs



(particularly the work on physiological mechanisms). It also highlights some of the pitfalls in
investigating these relationships (the problem of phenotypic correlations), as well as the most
successful methods for doing so (a combination of formal modelling and empirical research).

Research on environmental influences on life history traits: mounting evidence suggests that
variation in the environment is associated with variation in life history traits and trade-offs within
our species. Some of this work has tested the hypothesis that higher mortality risk is associated with
investing in reproduction over health, using the language of ‘fast and slow’ lives. This work is distinct
from the LHT-P paradigm, however, in that it has focused on testing for associations between
features of the environment and individual life history and related behavioural traits, rather than
assuming a single, inherited continuum of ‘life history strategy’. At the population level, this research
has shown that higher mortality risk is associated with faster growth, and earlier puberty and first
births for women across small-scale societies (Walker et al., 2006), and with earlier first births across
nation-states (Low, Hazel, Parker, & Welch, 2008; Placek & Quinlan, 2012). But the predicted earlier
and faster reproduction in high mortality settings is not always seen in population-level data,
particularly for regions of the world where mortality has fluctuated recently (K. G. Anderson, 2010).

Within-population analysis has mainly used datasets from large, stratified, high income countries.
Research on UK data has shown that in areas in which mortality risk is higher, average age at first
birth is earlier and reproductive rate may be faster (Nettle, 2010, 2011; Uggla & Mace, 2016);
younger women also have lower abortion rates, interpreted as evidence that younger women
prioritise reproduction in high mortality environments (Virgo & Sear, 2016). Individual-level analysis
has also found evidence that stressors experienced in early life, which may be proxies of mortality
risk, are associated with an earlier start to reproduction and/or sexual activity, in the UK and in
several other high income populations (Chisholm, Quinlivan, Petersen, & Coall, 2005; Clutterbuck,
Adams, & Nettle, 2015; Coall, Tickner, McAllister, & Sheppard, 2016; Nettle, Coall, & Dickins, 2010b,
2010a; Snopkowski & Ziker, 2019). Rare examples of research which has investigated early life
stressors and later life history traits in middle income contexts have also found some evidence that
stress is associated with earlier sexual debut and first births, but also some notable differences from
results in high income contexts (e.g. Richardson et al., 2020). In Brazil, for example, early life
adversity was associated with a delayed, rather than accelerated menarche (Wells et al., 2019); and
in Siberia, economic stress was not associated with an early start to reproduction (Nolin & Ziker,
2016).

Research on how the environment shapes life histories has also demonstrated that the early life
environment can shift hormonal pathways, potentially mediating early life influences on later life
history traits. Migration from a more, to a less, energetically stressed environment (Bangladesh to
the UK) results in a dose-response shift in reproductive hormones: those who spend longer periods
of their early life under energetic stress have progressively lower hormonal levels (Houghton et al.,
2014; Nufiez-de la Mora, Chatterton, Choudhury, Napolitano, & Bentley, 2007). LHT-E has also been
used successfully in evolutionary anthropology to develop a better understanding of human growth,
from foetal growth through to the pubertal transition (Ellison et al., 2012; Kuzawa & Bragg, 2012;
Kuziez, Harkey, Burack, Borja, & Quinn, 2020; Lummaa, 2003; Martin & Valeggia, 2018; Rutherford et
al., 2019; Wells, 2010); for example, by using the principle of life history trade-offs to understand
why growth rates are reduced in adverse environments (Bogin, Silva, & Rios, 2007).

Environmental influences and behavioural traits: environmental influences on parental investment
have also been investigated by evolutionary anthropologists (Quinlan & Quinlan, 2007). The
assumption is that environments which shift individuals towards a focus on current reproduction,
also result in investment in quantity over quality of offspring, reducing investment in each individual

8



child (Promislow & Harvey, 1990). A caveat here is that some life history research suggests that
there may be more than one axis of life history variation: for example, one which measures the
timing of reproductive events (early births and rapid reproductive rate) and a separate axis which
measures the trade-off between offspring size and quantity (Bielby et al., 2007; but see Del Giudice,
2020). Nevertheless, in the UK, lower parental investment as measured by breastfeeding initiation
and duration, does seem to be associated with lower quality environments, suggesting it may cluster
together with other traits which indicate an emphasis on current over future reproduction, such as
early maturation and first births (L. J. Brown & Sear, 2017; Nettle, 2010).

Beyond parental behaviours, this line of research has also demonstrated considerable evidence that
another type of behavioural variation is linked to mortality risk and stressful environments
(Frankenhuis, Panchanathan, & Nettle, 2016; Nettle, 2015; Nettle et al., 2010b; Pepper & Nettle,
2014a, 2014c, 2014b): behaviours which may be linked to risk-taking behaviour, such as those which
indicate ‘future discounting’ (a focus on the present rather than the future) and low perceived
control over one’s environment (see also Uggla & Mace, 2015). This ‘behavioural constellation of
deprivation’ (Pepper & Nettle, 2017) is akin to work in biology suggesting risk-taking behaviours may
be linked to life histories which prioritise current over future reproduction (Wolf et al., 2007),
though note that risk preference and time preference, though they may be related, are not quite the
same thing (Anderhub, Gith, Gneezy, & Sonsino, 2001; Andreoni & Sprenger, 2012).

Evidence for a ‘fast-slow continuum’ of ‘life history strateqgy’? Some research on associations
between the environment and life history traits has tested multiple life history or behavioural traits
in the same study, which can speak to the question of whether traits hang together in clusters. This
research suggests some evidence for clustering in women: for example, early life adversity is
associated with earlier first births and earlier menarche, first sex, intended first births and more risk-
taking behaviour (Nettle et al., 2010a; Sheppard, Garcia, & Sear, 2014; Sheppard, Schaffnit, Garcia, &
Sear, 2014); and, in one study, higher total fertility (Sheppard, Pearce, & Sear, 2015). The evidence is
weaker for clustering in men, in that some indicators of early life adversity are associated with
delayed puberty, but earlier first births (Sheppard, Garcia, et al., 2014; Sheppard, Garcia, & Sear,
2015; Sheppard & Sear, 2012; Xu, Norton, & Rahman, 2018). These studies have mostly focused on
life history and behavioural traits in a narrow age range, however, around adolescence and early
adulthood, rather than the entire life course; and are mostly from English-speaking, high income
countries. The few examples of similar work from middle income contexts, while also finding some
limited evidence for clustering of traits, provide further evidence that a universal fast-slow
continuum is unlikely to exist, given that the clustering looks a little different in such contexts
(Richardson et al., 2020). In Brazil, for example, earlier first births, more risk-taking behaviour and
some indicators of poorer health clustered together, but not earlier menarche (Wells et al., 2019).

Very recently, there has been a flurry of interest explicitly testing whether life history and related
behavioural traits do hang together in coherent ‘fast-slow’ strategies, likely due to the popularity of
this concept in LHT-P. This research has used a range of different methods, and found evidence for
some clustering of traits, but not conclusive evidence for a single fast-slow continuum of life history.
Mell and colleagues reported evidence that reproductive and health traits did cluster into ‘fast’ and
‘slow’ categories, using French survey data (Mell, Safra, Algan, Baumard, & Chevallier, 2018). In
contrast, Brown and Sear added parenting traits to their analysis of reproductive and health traits in
two UK samples, and found that, despite some evidence of the predicted clustering of traits, the
‘fast-slow’ continuum did not receive overwhelming support, not least because there was within-
sample variation, in that clusters of traits looked different for White women and women of Pakistani
origin (L. J. Brown & Sear, n.d.). Again using UK data, a Mendelian randomisation study found that



menarche was associated with some later life history traits, such as first and last birth, but not
others, such as risk-taking behaviour (Lawn et al., 2020). Two further studies, one using US data and
one data from Serbia, found little evidence at all for clustering of life events (Sheppard & Van
Winkle, 2020) or for the correlations between ‘psychometric’ and ‘biometric’ indicators predicted by
LHT-P’s “fast-slow continuum’ (Mededovié, n.d.).

Life history research in evolutionary developmental psychology

Reflecting the interests of their discipline, evolutionary developmental psychologists have produced
considerable research on how children’s early life environment influences the development of
reproductive strategies. Pushing back against the long-held assumption in psychology that early life
adversity results in subsequent dysfunction, evolutionary developmental psychologists proposed in
the 1990s that features of a child’s early environment cause shifts in the development of life history
and behavioural traits in order to produce adults who are best adapted to their environments
(Belsky, Steinberg, & Draper, 1991). This ‘evolutionary theory of socialisation’ proposed that children
who experience family stresses, including father absence, should experience early puberty,
‘precocious’ sexuality and anxiety (in women) or aggression (men), as such a strategy results in
higher reproductive success in a stressful adult environment where paternal investment was likely to
be low, and interpersonal relationships unreliable.

Life history research from biology was explicitly incorporated into later versions of this model, which
considered father absence and other childhood stressors as indicators of mortality risk in the
environment (Chisholm, 1993). This work has stimulated a large body of subsequent research which
has produced considerable theoretical (Belsky, 2005; Del Giudice & Belsky, 2011; Del Giudice, Ellis, &
Shirtcliff, 2011; B. J. Ellis, 2004; B. J. Ellis & Del Giudice, 2019) and empirical (Belsky, 2012; Coall et
al., 2016; see for reviews: Webster, Graber, Gesselman, Crosier, & Schember, 2014) advances on
how and why the early life environment should affect the development of certain life history traits
and behaviours. Some of this research has focused on a proposed mechanism mediating early life
environment and subsequent traits: ‘attachment’ and other measures of the relationship between
parents and children in early childhood (Chisholm, 1999; Del Giudice, 2009; Hentges, Shaw, & Wang,
2018; Sturge-Apple, Davies, Martin, Cicchetti, & Hentges, 2012). Empirical research has been
conducted almost entirely in high income countries, using both nationally representative surveys
(Brumbach, Figueredo, & Ellis, 2009) and convenience samples of students (Kruger & Fisher, 2008),
which are particularly useful for experimental studies (DelPriore, Proffitt Leyva, Ellis, & Hill, 2018).

Like evolutionary anthropologists, evolutionary developmental psychologists have largely focused on
examining associations between the environment and individual life history and behavioural traits,
based on the implicit assumption that certain trait will cluster together, rather than explicitly testing
whether suites of life history and behavioural traits covary in predictable ways. The traits
developmental psychologists have explored are somewhat different, though, and encompass a wider
range of behavioural traits; relatively little research has been conducted on reproductive traits, such
as age at first birth or total number of children. The timing of puberty is incorporated, however, as a
key indicator of life history strategy (B. J. Ellis, 2004; Webster et al., 2014), as is the timing of first sex
and number of sexual partners.

Sexual behaviour is of particular interest — initially because the anthropological research which
originally inspired this work proposed that father absence in childhood should predispose girls
towards a ‘short -term mating strategy’, which involves multiple short-term relationships (Draper &
Harpending, 1982). Subsequently, interest in sexual behaviour developed a theoretical grounding in
the assumed trade-off between mating effort and parenting effort. Fast life history strategists are
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considered to be those who invest in mating effort over parental effort, and so develop behaviours
which best suit them to finding multiple mates; slow life history strategists are those who invest in
parenting over mating effort, so develop affiliative behaviours which allow them to form successful
long-term partnerships and invest heavily in their children (B. J. Ellis & Del Giudice, 2019).

While these ideas were not originally couched in “fast-slow’ language, evolutionary developmental
psychologists developed over time an explicit interest in the fast-slow continuum of ‘human life
history strategies’ (B. J. Ellis et al., 2009). Theoretical treatments of this research area use a relatively
expansive definition of life history strategies, including both life history traits and behavioural traits
related to parental investment and mating strategies. Such work also draws on LHT-E to recognise
the many complexities in how life histories develop, acknowledging that the same life history and
behavioural traits won’t always cluster together in exactly the same way in all contexts. These
complexities included highlighting how ‘harshness’ (high mortality rates) and unpredictability in the
environment should have different influences on life history strategies, and their components; how
juvenile and adult mortality risk are predicted to have different influences on life history strategy
(see also Promislow & Harvey, 1990); and the importance of considering energetic constraints (see
also Coall & Chisholm, 2003; Walker et al., 2006). Evolutionary developmental psychologists
acknowledge that trade-offs between current and future reproduction, quantity versus quality of
offspring and parenting versus mating effort are all distinct components of ‘life history strategy’.
Trade-offs between mating and parenting, therefore, are not inevitably tied to trade-offs regarding
the timing of reproductive events. Nevertheless, these researchers suggest it is reasonable to
consider them together given that these components often do covary in predictable ways (Del
Giudice & Belsky, 2011).

The ‘psychometric approach’ in evolutionary personality psychology

This section focuses on the ‘psychometric’ literature in evolutionary personality psychology which
uses life history language but which is conceptually the most distant from LHT-E; other work in
evolutionary psychology inspired by LHT-E will not be covered here (e.g. Sng, Neuberg, Varnum, &
Kenrick, 2017; Wilson & Daly, 1997). The ‘psychometric approach’ is exclusively interested in ‘life
history strategies’ rather than individual traits (Black et al., 2017; Figueredo et al., 2015). The
definition of life history strategies is much broader than that of other approaches, incorporating not
just development, reproductive events, parenting and mating strategies, and risk-taking behaviour,
but a host of other behavioural, cognitive and psychological variables (Figueredo, Vasquez,
Brumbach, & Schneider, 2007). Further, empirical work in this area sometimes uses ‘life history
strategy’ as the predictor variable, in order to determine how ‘life history strategy’ influences other
behaviours (e.g. Salmon, Figueredo, & Woodburn, 2009). This likely stems from a significant
difference between the psychometric and other approaches: in the former, life history strategies are
assumed to be largely inherited, while other approaches assume that life history traits and strategies
are plastic (within certain bounds), so there is considerable interest in how environmental factors
affect this plasticity.

There are several different psychometric tools which have been used to measure life history strategy
in this LHT-P paradigm, but the most commonly used is the Arizona Life History Battery (ALHB)!, and
its short form, the mini-K (Figueredo et al., 2017, 2007, 2006, 2005). The ALHB includes questions on
‘insight, planning and control’, ‘mother/father relationship quality’, ‘family social contact and
support’, ‘friends social contact and support’, ‘experiences in close relationships’, ‘general altruism’
and ‘religiosity’, but no questions on life history traits. There are also no questions on the timing of

1 https://arizona.app.box.com/s/1prthk79i0zersjeqylgbrwwyfpriudy
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life events, despite the intent of the tool to measure ‘life history speed’. While a few of these
guestions relate to behaviours which have been proposed to be associated with life history traits,
such as risk-taking, most seem to have little to do with life history strategies if ‘life history’ is meant
to be anchored in LHT-E. This may not matter if there was strong evidence that an individual’s
position on this psychometric scale was associated with life history traits; the underlying assumption
of psychometric approaches is that this battery of questions will reveal a latent variable, which is an
indicator of an individual’s position on the ‘fast-slow’ continuum. Surprisingly little research has
been conducted to test whether these psychometric measures do correlate with ‘biometric’ life
history traits, but the few studies which have done so do not find the predicted associations
(Copping, Campbell, & Muncer, 2014; Mededovi¢, n.d.). In fact, three studies have now found that a
slow life history strategy, as measured on a psychometric scale, was associated with higher fertility,
rather than the lower fertility characteristic of a slow life history in LHT-E (Mathes, 2018; Mededovi¢,
n.d.; Woodley of Menie et al., 2017). This is perhaps because higher religiosity is included as a
marker of a ‘slow life history strategy’ in these psychometric tools, yet greater religiosity is known to
be associated with higher fertility (Zhang, 2008).

An illustration of some of the conceptual differences between LHT-P and LHT-E is the treatment of
sex in the two paradigms (Copping & Richardson, 2020). Current psychometric approaches use the
same measure of life history strategy for both sexes, and assume that males and females can be
compared against one another in terms of ‘life history speed’ (Figueredo et al., 2015). In contrast,
life history approaches in evolutionary biology, anthropology and developmental psychology analyse
males and females separately, because of the recognition that the optimal solution to a particular
life history problem may differ between the sexes (Del Giudice, 2009; Sheppard, Garcia, et al., 2015).
The conclusion of the psychometric approach that men have ‘faster’ life history strategies than
women (Figueredo et al., 2015) is therefore puzzling, especially given that women are ‘faster’ than
men on key life history traits such as earlier age at maturation and first birth (see also: Tarka,
Guenther, Niemeld, Nakagawa, & Noble, 2018).

Despite this disconnect between LHT-E and the psychometric approach, claims do appear that this
approach is grounded in LHT-E, for example: “Life History Theory predicts that many psychosocial
traits will accumulate non-randomly” (Figueredo et al., 2006). But LHT-E has little to say about
psychosocial traits. Psychometric approaches, as currently applied, instead appear to descend
conceptually from Rushton’s ‘differential K theory’ (Rushton, 1985, 1996). This model assumes that
human races can be distinguished on a single, heritable, ‘K factor’ continuum, from (using Rushton’s
terminology) ‘Negroid’ races at the ‘r-selected’ end of the spectrum, prioritising reproduction over
health and mating effort over parenting effort; through ‘Caucasoid’ to ‘Mongoloid’ races at the
opposite ‘K-selected’ end. This model used the biological language of ‘r/K selection theory’
(MacArthur & Wilson, 1967), but extrapolated far beyond the life history traits incorporated into the
original r/K model to incorporate a whole suite of other characteristics, such as intelligence, altruism
and genital size, for which little theoretical or empirical justification exists (multiple critiques have
been made of Rushton’s work: Allen, Eriksson, Fellman, Poinsi, & Vandenberg, 1992; J. L. Anderson,
1991; Cain & Vanderwolf, 1990; Cernovsky, 1990; Lynn, 1989; Weizmann, Wiener, Wiesenthal, &
Ziegler, 1990; Zuckerman & Brody, 1988) (not least because of the scientific consensus that race is
not biologically meaningful: Benn Torres, 2019; Van Arsdale, 2019; Wagner et al., 2017).

The ‘fast-slow continuum’ paradigm in LHT-P does not focus on racial differences, but it does adopt
key conceptual planks of differential-K theory (Black et al., 2017), none of which are particularly
common in LHT-E (at least when explaining within-species variation): the ideas that a wide range of
traits, including many behavioural and cognitive traits, cluster together with life history traits; that
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all humans can be lined up along a single dimension of variation ‘life history strategy’; and that these
individual differences are largely underpinned by genetic variation, rather than environmentally-
induced plasticity.

The usefulness of the psychometric approach to ‘life history strategy’, or at least its current focus on
the ‘fast-slow continuum’, has now been questioned on multiple grounds (see the special issue of
the journal Evolutionary Psychology on “Psychometrics and Variation in Human Life History
Indicators”, 2017, for more detail on some of these critiques, with responses). There are theoretical
concerns about whether the psychometric approach sufficiently distinguishes between proximate
and ultimate explanations (Gruijters & Fleuren, 2018). Methodologically, the use of a single figure
index to represent ‘life history strategy’ is considered highly problematic by some psychologists
(Copping et al., 2014; Copping, Campbell, Muncer, & Richardson, 2017). The battery of questions
used in the ALHB mixes up behaviours which might be associated with a life history strategy (such as
risk-taking) with environmental influences which have been proposed to calibrate life history
strategies (mother/father relationship quality), for example. Several studies have now shown these
psychometric tools do not reflect well a single underlying latent variable (Manson, Chua, &
Lukaszewski, 2020) but reflect several different independent dimensions of ‘life history strategy’
(Copping et al., 2014; Richardson, Dariotis, & Lai, 2017; Richardson, Sanning, et al., 2017).

If psychometric approaches are to prove helpful in understanding how and why behavioural and
psychological traits are linked to life history traits, these approaches should investigate multiple
different dimensions of ‘life history strategy’, such as the timing of life history events, the trade-off
between mating and parenting, and between quality and quantity of offspring, rather than assuming
there is only one dimension of ‘life history speed’. Psychometric tools also need rigorous testing
against life history and related behavioural traits, to provide evidence that they do reflect the
construct they are designed to measure.

More broadly, there are concerns about applying the ‘fast-slow continuum’ to understanding
differences between individuals regardless of whether or not psychometric tools are used, especially
if multiple behavioural traits are incorporated into this vision of ‘life history strategies’. A recent
critique emphasised that transposing the ‘fast-slow continuum’ from between- to within-species
research assumes that suites of traits respond to the environment similarly at both genetic and
phenotypic levels, yet different processes determine responses at genetic versus phenotypic level
(Zietsch & Sidari, 2019). One of the main architects of LHT-E, in this issue, has warned about the
dangers of drawing analogies between species-level and individual-level variation in different sets of
traits, without a thorough understanding of the causes of these traits and their correlations, and
without formal modelling of the many assumptions that go into such verbal models (Stearns &
Rodrigues, 2020).

Concerns about current applications of life history theory to the human sciences should addressed.
The LHT-E framework is a powerful theoretical framework which has already helped inform research
in the human sciences, and which has the potential to be far more widely used to understand human
health and behaviour, if the field can move forward in a sufficiently rigorous way. Concrete
suggestions for productive ways forward follow.

Ways forward
Greater emphasis on trade-offs, not strategies

More emphasis should be placed on understanding life history trade-offs (see Blolund, 2020 for
examples of how to do this). Life history strategies arise because life history traits are correlated
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with one another, or trade-off against one another. Keeping sight of this will help keep life history
research grounded in the core principles of LHT-E. Too much emphasis on strategies has introduced
confusion into the literature, given that there is not a consistent definition of life history strategies in
the evolutionary social sciences. The focus on strategies also runs the risk of developing quite a rigid
view of life history strategies, which are assumed to look the same in all contexts. LHT-E was not
intended to be the kind framework which can be used to generate predictions which will apply in all
contexts, but to be a framework which can be used to generate specific predictions given a certain
set of assumptions (Stearns, 1992).

The concept of the ‘fast-slow continuum’ of life history strategies needs to be used with particular
caution. This has the potential to be a powerful heuristic informing research on human health and
behaviour, given it is underpinned by the fundamental insight of a trade-off between reproduction
and survival. But far more work needs to be done testing assumptions underlying this model. It also
should be used as a heuristic, a guide to what human life histories might look like in different
contexts, and not assumed to be an incontrovertible truth.

Greater clarity over terminology

Distinguishing between the paradigms of LHT-E and LHT-P in literature on human life history would
help reduce terminological confusion, as would greater precision when using the term ‘life history
strategies’. The same term is used to describe the LHT-P paradigm of a fixed ‘fast-slow continuum of
life history speed’, as well the more flexible, sometimes domain-specific, life history strategies,
discussed in the evolutionary anthropological and developmental psychology literatures. The latter
definition enables a more nuanced, context-specific understanding of human life history traits and
trade-offs. A key conclusion of this paper is not that human life history strategies do not exist, but
that the term should be used carefully, and preferably not used to refer to strategies which
encompass predominantly behavioural and cognitive traits. Greater integration with pace of life
syndrome, including adopting its terminology, might be useful if a broad range of traits are to be
included alongside life history traits as part of a ‘strategy’. Restricting the terminology of ‘life history’
traits exclusively to the life history traits of growth, reproductive traits, health and survival, rather
than behavioural traits, would also introduce greater clarity into this literature. Greater precision
should also be used when making claims about what ‘life history theory’ is and what it predicts. It is
not simply a theory about the ‘fast-slow continuum’.

Improved understanding of how and why traits cluster, and how the environment influences
clustering

More research is needed to understand (i) how and (ii) why life history traits and associated
behavioural traits are linked together, and (i) how and (ii) why these are correlated with features of
the environment. There is already very valuable work in this area, but progress is hampered by the
tendency in the evolutionary social sciences to ‘theory-worship’ (Barrett, 2020). This means that
particular theoretical frameworks quickly become solidified in the discipline, before these
frameworks are rigorously tested, and then subsequent work becomes focused on finding empirical
evidence to support this theory. Theory-worship is a particular problem if the theory being
worshipped has weak foundations. Calls have been made elsewhere that more formal modelling is
badly needed to strengthen the theoretical basis of research on human life histories, since this
allows verbal arguments to be clearly specified and their assumptions tested (Frankenhuis & Tiokhin,
2018; Mathot & Frankenhuis, 2018; Nettle & Frankenhuis, 2019, 2020; Stearns & Rodrigues, 2020).
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In additional to more formal theory, more descriptive empirical data, taking a more open-minded
approach to life history trade-offs and strategies is also necessary to understand human life histories
(Sear, 2020). Fruitful lines of enquiry would involve more integrated research on the proximate
mechanisms, both physiological and psychological (McAllister, Pepper, Virgo, & Coall, 2016), as well
as genetic influences (Barbaro, Boutwell, Barnes, & Shackelford, 2017; Mills, Barban, & Tropf, 2018),
which link life history and associated behavioural traits to each other and to the environment.

More cross-cultural work

It is particularly important that this empirical data comes from a range of different contexts. While
the work on life history trade-offs, and underlying physiological mechanisms, tends to come from
small-scale societies in lower and middle income contexts, work linking behavioural and life history
traits, and how the early environment influences them, comes predominantly from WEIRD contexts
(Western, Educated, Industrialised, Rich and Democratic: Henrich, Heine, & Norenzayan, 2010)
(Gettler, McDade, Bragg, Feranil, & Kuzawa, 2015; Kyweluk, Georgiev, Borja, Gettler, & Kuzawa,
2018). This is likely to lead to distortions in our understanding of human life histories, if different
pieces of evidence needed to understand life histories come from different contexts.

Adaptive hypotheses, for example that high mortality risk in early life leads to earlier maturation and
reproduction, need to be tested across multiple contexts to establish their cross-cultural validity,
especially given the wide range of environments humans now occupy. Ultimately, the aim of
applying LHT-E to the human sciences should be to understand variation in human life histories both
within and between populations, by developing clear theoretical predictions which apply under a
particular set of assumptions (such as about features of the environment), formally modelled and
then tested empirically. We are not yet at that stage in the development of the discipline, so a first
step may need to be relatively exploratory analysis which provides empirical evidence on whether
particular hypotheses popular in the evolutionary social sciences hold up cross-culturally. For
example, a common assumption in LHT-P is that father absence will be associated with earlier
puberty in girls, but a recent review of literature on this topic found that, while this association is
common in WEIRD samples, it does not hold up cross-culturally (Sear, Sheppard, & Coall, 2019).

Cross-cultural comparisons ultimately could be leveraged to better understand what human life
histories look like; how variation in resource access affects life history traits; how different mortality
regimes (for example, the ratio of juvenile to adult mortality) influence life history and related traits;
how cooperative childrearing may affect life history trade-offs and strategies; and the influence of
environmental features such as unpredictability and population density, and of cultural factors.

Greater integration with the social and health sciences

The social and health sciences have produced an enormous amount of relevant empirical data and
theoretical work on aspects of human life history. Some examples: there is substantial work on how
stresses associated with disadvantaged socioeconomic position become embodied to affect health
(Geronimus, 1992; Geronimus et al., 2016; Vineis et al., 2020); the sociological field of life course
analysis has produced considerable data on how reproductive and other life events are patterned
across the lifespan (work which is now beginning to incorporate life history approaches: Bernardi,
Huinink, & Settersten, 2019); the field of evolutionary demography has united LHT-E and
demography to produce fascinating work on how life history traits such as age-specific fertility and
mortality differ across species, which can help inform our own life history patterns (Jones et al.,
2014), and which includes work demonstrating more than one axis of life history variation (Jones et
al., n.d.).
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Dialogue between evolutionary disciplines and other social and health sciences is also important
because of the power of life history theory to generate insightful predictions, provided these
predictions and underlying assumptions are thoroughly tested and applied in appropriate contexts.
Such a powerful theoretical framework can add significant value to our understanding of real world
problems, and inform interventions (Gibson & Mace, 2006). This has already been recognised by the
emerging disciplines of evolutionary medicine (Alvergne, Jenkinson, & Faurie, 2016; Nesse &
Williams, 1995), evolutionary public health (see e.g. the Lancet special issue on Evolutionary Public
Health: Wells, Nesse, Sear, Johnstone, & Stearns, 2017) and applied evolutionary anthropology
(Gibson & Lawson, 2014; Hill, 1993), but there is still considerable work to do before these ideas
become mainstream in the social and health sciences.

Specific suggestions for topics to focus on in future research

Socioeconomic inequalities: some of the most valuable work using life history approaches in the
evolutionary social sciences is that which draws on LHT-E and evolutionary developmental
psychology to develop a better understanding of why socioeconomically disadvantaged groups have
poorer health and shorter lifespans than advantaged groups. Understanding why such health
inequalities exist is important if we are to develop interventions which have the potential to reduce
these inequities (Nettle, 2015, 2019; Pepper & Nettle, 2014c, 2017). This work has highlighted, for
example, that differences in life history traits and behaviour between disadvantaged and
advantaged groups are not exclusively driven by ‘deficits’ in ability but by responses which are
appropriate in particular environments (Frankenhuis & Nettle, 2020; Sheehy-Skeffington, 2020).
Work in this area is sufficiently nuanced to provide a counterpoint to the assumption common in
LHT-P that greater cooperativeness or altruism is associated with a ‘slow life history strategy’
(Figueredo et al., 2005). For example, poverty appears to result in a focus on ‘socially close’ rather
than ‘socially distant’ individuals (Sheehy-Skeffington & Rea, 2017), which may be interpreted in
some studies as a lack of cooperativeness, depending on how this trait is measured.

This research area has included a range of methods, including formal theorisation of its assumptions,
but empirical analysis has largely come from high income countries (but see Alami, Stieglitz, Kaplan,
& Gurven, 2018; Wells et al., 2019). Future work could usefully be directed at researching lower
income contexts, to investigate whether the approach can achieve similar success in explaining
health inequalities across a range of contexts.

Mating strategies: in psychological approaches to life history, a ‘fast’ life history strategy is one in
which mating effort is prioritised over parenting effort (see for debate about whether such a trade-
off exists: Stiver & Alonzo, 2009). This involves engaging in a ‘short-term’ mating strategy, with
greater interest in sex and many short-term partnerships (see for discussion of short- and long-term
mating strategies: Buss & Schmitt, 1993; Schmitt, Shackelford, & Buss, 2001). Empirically, there is
mixed evidence for the clustering together of early reproductive maturation and higher number of
sexual partners (K. G. Anderson, 2017; Copeland et al., 2010; Ostovich & Sabini, 2005). ‘Short-term
mating’ also does not necessarily associate with the ‘fast’ life history trait of higher numbers of
offspring: men can achieve high fertility through polygyny or serial monogamy, neither of which

necessarily involve short-term mating, at least if short-term mating is defined as a relationship no
longer than required to produce a pregnancy (Forsberg & Tullberg, 1995; Heath & Hadley, 1998;
Kaar, Jokela, Merila, Helle, & Kojola, 1998). Women may be able to produce many children in quick
succession more effectively by remaining with the same partner, because of the time costs involved
in switching partners (G. R. Brown, Laland, & Mulder, 2009; but see Mulder, 2009).
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If greater interest in sex is considered part of a ‘fast life history strategy’ then fast life history
strategists should better form long-term partnerships, since data often shows that those in long-
term relationships have more sex (Twenge, Sherman, & Wells, 2017). Further, sexual behaviour also
tends to be variable over time and space, likely at least partly due to shifting cultural norms; the UK
National Survey of Sexual Attitudes and Lifestyles has shown quite rapid shifts in sexual behaviour
just in the last few decades (Mercer et al., 2013; see also: Scott, Wellings, & Lindberg, 2020). It might
therefore be worth reconsidering some of the assumptions regarding short-term and long-term
mating which are used in the psychological life history literature.

Cooperative breeding: none of the approaches to human life history fully take into consideration our
cooperative breeding strategy (Hrdy, 2006), but all could usefully pay more attention to this aspect
of our life history. Our cooperative reproduction will have implications for the allocation of energy
between different life history traits, and for our developmental psychology. For example, the use of
‘attachment’ in infancy as a proximate mechanism through which later life behaviour is calibrated to
the environment has been criticised as potentially problematic in anthropology, for focusing too
much on the mother as caregiver (LeVine, 2014; Morelli et al., 2018; Otto & Keller, 2014). This
excludes the influence of the other individuals who typically care for children in most societies
(Crittenden & Marlowe, 2008; Kramer, 2005; Meehan, 2005; Page et al., n.d.). Models of the early
development of life history which focus on the cooperative childrearing that most children
experience may be more productive in understanding the mechanisms through which early stress
affects later life traits, especially in populations which place less emphasis on the nuclear family than
WEIRD societies (Amir & McAuliffe, 2020; Clancy & Davis, 2019; Geronimus, 1992; Morelli, Henry, &
Spielvogel, 2019; Sear, 2016).

Conclusion

The recent burgeoning of interest in human life history strategy has not been without criticism. All
approaches suffer from having increasingly drifted away from life history research in evolutionary
biology, and from a lack of theoretical formalisation, meaning that verbal arguments are often made
about what ‘life history theory predicts’ which are not firmly grounded in formal theory. However,
incorporating insights from life history research in evolutionary biology, such as the trade-off
between reproduction and survival, into the health and social sciences has considerable potential to
improve our understanding of human health and behaviour. It is therefore important to strengthen
this research programme.

This life history literature could move forward productively by remaining grounded in the life history
trade-offs which underlie ‘life history strategies’, and by ensuring that the ‘fast-slow continuum’ is
used only as a useful heuristic. This would allow for a flexible approach to ‘life history strategies’,
which would encompass domain- and context-specific strategies, rather than assuming a single
continuum. As well as greater use of formal theory, this research area also needs more empirical
data on linkages between life history and behavioural traits, the environment, and mechanisms
which mediate such linkages; and to ensure that the relationship between theory and data is
iterative. This includes, importantly, collecting data from a broad range of populations. Without
research from diverse human populations, our understanding of whether humans have an adaptive
capacity for varying their life history strategy according to environmental conditions will remain
limited. It is this relationship between the environment and life history and behavioural traits which
is of particular importance if this research is to be used to improve human health and wellbeing.
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Table 1: summary of similarities and differences between the main approaches to life histories. Cells reflect predominant interest or practice in each
approach, not necessarily exclusive focus

Between- or within-
species analysis?

Life history trade-
offs or strategies?

Emphasis on
genetic or
environmental
underpinnings?

What traits are
incorporated in life
history research?

Interest in LH traits
or strategies as
outcome or
predictor variables?

Populations of
study

Methods

LHT-E

Both

Trade-offs (within-
species); strategies
(between-species)

Both; emphasis on
genetic at between-
species level, &
environmental,
within-species

Life history traits
(reproduction,
growth, health &
survival)

Outcome

Non-human animal,
and plant species

Formal modelling,
experimental data

Pace of life
syndrome

Both

Strategies

Both; emphasis on
genetic at between-
species level, &
environmental,
within-species

Life history traits,
physiological traits,
some behaviours
(not mating or
cooperation)

Outcome

Human, non-human
animal, and plant
species

Observational data,
limited formal
modelling

Evolutionary
anthropology

Within

Trade-offs

Environmental

Life history traits,
some behaviours
(parental
investment, risk-
taking behaviour)

Outcome

Primary data from
small-scale
subsistence

populations & high

income countries,
secondary data,

typically from high
income countries

Observational data,
limited formal
modelling

Evolutionary
developmental
psychology

Within

Strategies

Environmental

Mostly behaviours,
esp those relating
to mating and
interpersonal
relationships, some
life history traits,
esp puberty

Outcome

Primary and
secondary data
from high income
countries

Observational data,
limited formal
modelling

Evolutionary
personality
psychology

Within

Strategies

Genetic

Wide range of
behavioural &
cognitive traits, not
life history traits

Life history strategy
often used as
predictor variable

Predominantly
convenience
samples from high
income populations

Observational data
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