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How sexual selection maintains variation in attractive traits remains a complex
problem in evolutionary biology (Kokko et al. 2006). Humans provide an
additional challenge to testing sexual selection theories on morphology as many
features of the human face and body can be altered, accentuated or extended
culturally. Luoto (2018) tackles this additional layer of complexity by integrating
theories spanning phenotypic plasticity, life history, behavioral ecology and
sexual selection to discuss human extended phenotypes. A cross-national study
using data on intelligence, population density, climate and economic complexity
from 122 countries revealed that countries with more variable climates and
greater population densities had greater economic complexity, while countries
with higher parasite stress had lower economic complexity. A strong negative
relationship was also reported between earlier age at first reproduction and
economic complexity, which Luoto suggests represents life history trade-offs
between energetic investment in extended phenotypes and reproduction. Luoto
then outlines a research program for testing how sexual selection has shaped
human extended phenotypes with a focus on their role in men’s mating success.
While this contribution represents an important advance in human behavioral
ecology, some of the shortcomings of the past literature on sexual selection and
human morphology are echoed. Here I outline some of these issues so that
researchers may avoid their pitfalls when testing how sexual selection has shaped
extended phenotypes.

Popular accounts of women’s mate preferences, especially since Gangestad and
Simpson’s (2000) influential review, implicate trade-offs between heritable genetic
benefits that enhance offspring survival and reduced paternal investment. Thus, women
may bypass the costs associated with high quality (i.e. masculine) mates when selecting
partners for short-term relationships, when their fertility is higher and under conditions
of high pathogens (Gangestad and Simpson 2000). However, recent research using
large samples of identical and non-identical twins reported that 38% of the variation in
women’s facial masculinity preferences was due to genetic variation while context-
dependent factors including fertility, pathogen disgust and openness to short-term
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relationships explained less than 1% of the variance (Zietsch et al. 2015). Recent
experimental research with large sample sizes have not reported causative effects of
context-dependent factors on facial masculinity preferences (McIntosh et al. 2017;
Dixson et al. 2018; Jones et al. 2018). Luoto suggests that women place a greater
premium than men on phenotypic extensions in mate choice, so that men should invest
more energetic resources in the production of phenotypic extensions than women,
possibly to compensate for reduced physical attractiveness, particularly among popu-
lations with high than low resources (See hypotheses 11–14; Table 10). While these
hypotheses are logically formed, they evoke mating strategies theory that, given the
recent null findings in the field, would suggest such a framework may not be relevant to
understanding how sexual selection has shaped male investment in phenotypic
extensions.

An additional concern in past cross-cultural research on human mating strategies
that employed cross-national analyses of the type presented by Luoto is that they often
suffer from statistical issues such as multicollinearity, non-independence of data and
inflating effects by using data aggregated at the national level to explain individual
variation (Pollet et al. 2014). Thus, cross-national research reported women’s facial
masculinity preferences were predicted by lower national health indices and higher
income inequality (Brooks et al. 2010; DeBruine et al. 2010). However, these analyses
were restricted to the same dataset in which preferences were aggregated at the national
level that likely obscured actual individual variation in mate preferences as a result of
prevailing demographic factors (Pollet et al. 2014). Subsequent cross-cultural research
using multi-level modelling found that women’s preferences for facial masculinity were
highest in populations with more urban development, higher human development
indices and lower pathogen indices (Scott et al. 2014). Luoto acknowledges some of
the shortcomings of cross-national datasets and undertook analyses split by geographic
region to avoid issues of geographic non-independence. Nevertheless, should future
research on extended phenotypes and sexual selection in humans employ cross-cultural
approaches, multi-level modelling with large sample sizes of individuals from each
society are recommended (Pollet et al. 2014).

Luoto draws attention to a modern goal in human behavioural ecology, which aims
to understand how social and environmental contexts underpin plasticity in life history
traits (Pepper and Nettle 2017). However, human beings are a difficult species for
studying evolutionary theories of sexual selection derived from animal mating systems.
Further, demonstrating genotype by environment (G × E) interactions on mating be-
havior and life history variation within species is challenging and are best undertaken
using model systems. For example, in the Australian black field cricket (Teleogryllus
commodus), male investment in body size to defend territories and calling to attract
mates can reduce survival (Hunt et al. 2004). Energetic resources during development
are also allocated differently depending on the social environment. Males reared under
lab conditions in which the density of male calls is higher mature later, are larger, and
match their calling to that of the social environment, but die earlier (Kasumovic et al.
2016). This plasticity in developmental trajectories, which is associated with trade-offs
between mating effort and life history, results in differential gene expression in the
brains of male crickets (Kasumovic et al. 2016). While this level of experimental
control and rigour is clearly not possible using human participants, cross-national
correlational data are often interpreted as if they were controlled experiments without
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genetic confounds. Thus, Luoto reports a negative correlation between cross-national
levels of economic complexity and age at first reproduction as evidence of a life history
trade-off between energetic investment in reproduction and extended phenotypes.
However, age at first intercourse has a strong genetic component (Dunne et al.
1997), raising the possibility of a genetic confound in the cross-national association
between age at first reproduction and economic complexity that could reflect non-
adaptive mutational drift rather than localised responses to competing life history
processes. This is not to say that individuals within populations never vary in the
extent to which they invest in phenotypic extensions within their lifetime in response to
prevailing environmental changes (Pepper and Nettle 2017). Rather, future research
seeking to uncover whether investment in extended phenotypes varies as function of
prevailing ecological or economic factors could benefit from testing G × E interactions
with genetically informed datasets.

Luoto reviews how phenotypic extensions can enhance men’s mating success
using examples including luxury cars, apartments and clothing. With this in
mind, recent research into the communicative role of men’s facial hair can
provide insights into how sexual selection operates at the interface of social
and biological processes. While beardedness is markedly sexually dimorphic and
develops due to genetically regulated androgen dependent processes, men can
easily groom their facial hair at low costs to their health (Dixson et al. 2017a).
Facial hair augments perceptions of men’s age, masculinity, social dominance
and aggressiveness (Dixson and Brooks 2013; Dixson and Vasey 2012) by
enhancing masculine facial structure, particularly jaw size (Dixson et al. 2017a)
and angry facial expressions (Dixson and Vasey 2012; Craig et al. In Press).
Why men would choose to remove such a prominent cue of masculinity had
until recently remained largely unexplored. Thus, analyses of facial hair fashions
from 1842 to 1971 in Britain revealed that beards were more popular during
periods when men were more abundant in the marriage market than women
(Barber, 2001). This may reflect women’s preferences for beards are under
negative frequency dependent processes. Indeed, experimentally manipulating
the frequency of facial hair causes stronger preferences for beards among women
when beards are rare compared to when beards are common (Janif et al. 2014).
Alternatively, men may be adjusting their masculine displays in response to
prevailing intra-sexual competition. Cross-culturally, women’s preferences for
men’s facial hair were stronger in larger cities, where beards were more common
and average incomes were lower (Dixson et al. 2017b). Whether these patterns
apply to other malleable phenotypic extensions such as clothing and cosmetics or
investment in ownership of luxury status items would be interesting for future
research to uncover.

Luoto’s manuscript is an ambitious and important first step towards a more nuanced
understanding of how social and ecological dimensions contribute to variation in mate
selection in humans. The integration of theory from multiple sources is valuable and
has the potential to drive new areas of research on how sexual selection has shaped
cultural innovation in women and men. My hope is that this commentary can highlight
some past pitfalls in the sexual selection literature on male attractiveness in order that
they can be avoided in future research on sexual selection and extended phenotypes in
humans.
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