
between harsher parenting styles and higher levels of children’s
problem behaviours seem apparent, but only among mothers
with poorer executive function (i.e., in the regulation of attention,
inhibitory control, and working memory; Deater-Deckard et al.
2012). Caregivers’ self-regulation appears to influence children
in a broader way, creating the developmental niche to which the
children need to adapt. For instance, chaotic and disorganised
households appear negatively related to parental responsiveness
to and acceptance of their children, which in turn predicts
lower levels of executive functioning and self-regulation in kinder-
gartners (Vernon-Feagans et al. 2016). Given the fairly exhaustive
evidence about the importance of intergenerational influences in
the BCD, particularly with regard to impulsiveness, neglecting
these processes not only leaves an undesirable gap in the explana-
tion but also seems to imply that the children’s experience of (and
adaptation to) the world of deprivation is minimally mediated by
relationship.

There is a second puzzle concerning the “the prioritisation of
the present over the future.” The authors’ perception of this pri-
oritisation as an adaptive and contextually appropriate rather than
pathological or maladaptive response is refreshing and intriguing,
but – and this is its intriguing challenge – it raises two apparent
contradictions. A focus on the present, on living in the now, on
being in the moment is a well-known injunction from meditative
(particularly Buddhist) traditions (Goldstein 2013) and has been
taken up by the vast “mindfulness” industry as being important
for well-being. Further, a focus on the present/the now/the
moment is also a necessary condition of what might be called
genuine engagement, whether with people or with the material
world (Buber 1958; Reddy 2008; Stern 2004). In fact, P&N too
could be taken to imply that this ability to resist the plans and
lure of the future and experience the present as fully as possible
allows genuine conversation, better communication, and a more
sensitive way of knowing the world.

How does the dichotomy of present-versus-future orientation fit
with the other literature? Our suspicion is that P&N’s use of the
term requires an additional emotional dimension – anxiety,
desire, or dissatisfaction – that, rather than constituting a prioritisa-
tion of the present, does not really allow a focus on or orientation
toward the present. The behaviours implied in the BCD seem to
reflect an attentional orientation to the nearest future, with
almost an absent-minded attitude toward the present. It is possible
that the contradictions are more apparent than real. In the medi-
tative and mindfulness tradition, being in the present involves an
explicit and reflective focus on a narrow connection – for
example, with a flower, a thought, or a person’s smile. In contrast
to the unreflective distractedness and impulsivity implied in the
BCD, being in the present not only is reflective, but also involves
effortful handling of distraction and irrelevance. P&N’s focus on
“balancing of costs and benefits in the present with those likely
to be realised in the future” is almost anathema to the kind of
focus on the present moment in the meditative literature – even
simply being aware of costs and benefits is precisely not being in
the present. P&N talk of assessing the worth of events and
objects in the present, but the other tradition deals with experienc-
ing the present. In the “engagement” and communication litera-
ture, similarly, being in the present involves an openness to and
interest in another person, object, or experience without the
impulsivity or the impatience implied in BCD. Engaging in the
present requires a harmony of desire and interest with that
which is available in the present. In contrast, the BCD seems to
reflect a disharmony in the present-orientation implied in P&N’s
use of the term – a dissatisfaction with being in general, which
allows neither an awareness of the present nor a trust in the
distant future. In both of these traditions (mindfulness and engage-
ment), the emotional dimension is crucial to explain what is meant
by being in the present, and this dimension needs to be added to
P&N’s theory to qualify their use of the term “present-orienta-
tion,” perhaps shifting it to a not-quite-present and not-quite-
future orientation.
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Abstract: Pepper & Nettle describe possible processes underlying what
they call a behavioral constellation of deprivation (BCD). Although we
are certain about the application of evolutionary models to our
understanding of poverty, we are less certain about the utility of
behavioral constellations. The empirical record on poverty-related
behaviors is much more divergent and broad than such constellations
suggest.

Poverty is a wicked problem that has consistently defied attempts
at reduction to simple causes or processes. In recent years, much
effort has been put into analyzing diverse findings on poverty (and
the related issues of deprivation and differences in socioeconomic
status [SES]) and in developing theoretical perspectives to inte-
grate these findings. The article by Pepper & Nettle (P&N) con-
tributes to this effort by drawing together various research lines on
SES differences and temporal discounting, describing what they
call a “behavioral constellation of deprivation” (BCD). P&N
present an interesting perspective on deprivation, especially in
the application of evolutionary models on the effects of mortality
risk to SES differences, yet we have doubts about the integrative
value of the “behavioral constellations.” Like the observation that
constellations in the night’s sky are not used in contemporary
astronomy because they exist more in the eye of the beholder
than in systematic relationships between celestial bodies, we
argue that P&N’s B*CD (1) overestimates the coherence of the
various behaviors associated with poverty and (2) underrepresents
the range of behaviors that should be included in such a
constellation.

First, as far as coherence in characteristics of poverty is con-
cerned, the empirical record has proven to be rather stubborn.
Various reviews have come to the conclusion that results are not
consistent across methodologies (Duncan et al. 2017), that there
is no conclusive support for any single explanation (Pampel
et al. 2010) and that there is no common solution to problems
of poverty (Banerjee & Duflo 2011). Such empirical variation
makes it hard to talk about a behavioral constellation or about
exclusive psychological or environmental factors underlying such
a constellation.

Studies on behavioral and psychological characteristics of low
SES and poor samples rarely include the full range of measures
representing a constellation. Rather, evidence for constellations
mainly comes from narrative reviews like the one by P&N,
drawing together findings from separate studies without clearly
explaining criteria for their inclusion or exclusion. A risk of this
strategy is selectively including only those studies that provide
convergent evidence. There are, however, many divergent
results. For example, correlational studies and (quasi-)experimen-
tal studies on the consequences of poverty have frequently yielded
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markedly different results (Duncan et al. 2017). In addition, the
direction and magnitude of effects have been found to vary
across behavioral phenomena associated with poverty. For
example, poor people have been found to sometimes make
worse decisions, because poverty “impedes cognitive function”
(Mani et al. 2013), but at other times make better decisions,
because “scarcity frames value” (Shah et al. 2015). Other
studies, linking poverty with decision making, do not show any
consistent effects at all. For example, Carvalho et al. (2016) do
not find any differences between before and after payday in rela-
tion to risk taking, quality of decision making, and cognitive func-
tion tasks. Sometimes, a lack of systematic differences can be
explained by complex relationships underlying observations. For
example, Callan et al. (2016) have found that personal relative
deprivation and subjective SES class acted as mutual suppressors,
obscuring the relationship between SES status and prosocial
behaviors. These examples illustrate the variability and complexity
of the empirical record on the effects of poverty on behavior when
looking for constellations of behavior.

Second, poverty, SES, and deprivation are such broad constructs
that one would expect them to relate to a broad set of behaviors.
Indeed, the literature on these constructs is diverse, ranging
from health-related behaviors, to emotional experiences, to social
and moral behaviors. Likewise, the range of associated environ-
mental factors and psychological processes explaining such behav-
iors is much broader than those proposed by P&N. It includes, for
example, reduced cognitive bandwidth (Mullainathan & Shafir
2013); stress and negative affect (Haushofer & Fehr 2014); experi-
enced societal rank and increased contextualism (Kraus et al. 2012);
childhood economic conditions, impulsivity, and risk (Griskevicius
et al. 2013); culture and inheritance of dysfunctional beliefs, values,
and behaviors (Lewis 1966); shame and stigma (Walker 2014); and
generalized trust (Hamamura 2012). P&N choose to be rather
restrictive in their inclusion of processes and behaviors, focusing
on extrinsic mortality risk, lower environmental control, and
increased temporal discounting. Because these factors have also
been included in previous overviews of the link between poverty
and decision making, such as by Mullainathan and Shafir (2013)
andHaushofer andFehr (2014), the question is what such a restric-
tive constellation adds to our understanding of poverty. One possi-
bility may be the application of models from evolutionary biology,
answering the questions of why behavioral constellations should be
observed in the first place and how they can be seen as contextually
appropriate responses. However, the question remains: Why do
P&N not apply this reasoning to a wider range of behaviors?
Perhaps the most explicit omission is that of risk, which is
assumed to be directly related to wealth in classical economic
models and has been explicitly related to poverty by Griskevicius
et al., who argue that people who grew up in poverty are not only
less likely to defer immediate rewards but also should be more
risk seeking in times of stress and when exposed to mortality
cues. Although the evidence on risk is mixed (Carvalho et al.
2016), a behavioral constellation including a broader range of
behaviors would clearly be of more heuristic value to researchers
and practitioners dealing with poverty.

To conclude, we think that P&N contribute an interesting per-
spective on poverty and associated behavior that merits further
study. However, at the same time, we believe that the diversity
of the empirical record and the narrow focus of their paper
clearly limits their claim for the existence of a BCD. In line
with more situational analyses (Banerjee & Duflo 2011; Bertrand
et al. 2004), we believe that problems of deprivation and poverty
for the moment benefit more from specific, tailor-made analyses
and solutions than from broad constellations that might exist
more in the eye of the beholder than in the empirical record.
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Abstract: The significance of the contextually appropriate response
perspective (CARP) can be judged, in part, by its potential to stimulate
new research and guide public policy. To illustrate this potential, I move
beyond socioeconomic status differences in behavior and apply CARP to
broader, policy-relevant issues in criminology. In this area, CARP sheds
new light on some old problems.

Theoretical perspectives can be judged by a number of standards,
but two important dimensions include (1) the potential of a per-
spective to stimulate new lines of research and (2) its utility in
the policy arena. Focusing on these criteria, I find the contextually
appropriate response perspective (CARP) to be highly significant.
Further, I believe CARP can shed new light on issues that stretch
well beyond socioeconomic status differences in future discount-
ing and risky behavior. To illustrate, I discuss some unexpected
findings in criminology and show how CARP can make sense of
these findings and advance related research.
Of special interest is CARP’s ability to explain the failure of

interventions based on fear and deterrence. Specifically, as
Pepper & Nettle observe, health promotion efforts that highlight
the risks of unhealthy behavior can have unintended conse-
quences and may decrease healthy behavior. In particular, such
efforts may increase pessimism about the future and lead to
future discounting – especially when the health risks are seen as
uncontrollable. This observation is extremely relevant to fear-
based interventions in criminal justice.
In the United States, “Scared Straight” programs remain

popular and are the focus of a highly rated television series. In
such programs, juvenile offenders visit a prison and hear a presen-
tation by inmates about the horrors of prison life. They are told
they will end up in prison if they continue their behavior and
that there is a good chance they will be raped and assaulted
once in prison. Despite the popularity of such programs, evalua-
tion research indicates they lead to more offending (Petrosino
et al. 2013). The reasons for this outcome remain a mystery and
came as a surprise to researchers. One possible explanation is
that participating juveniles felt a need to engage in future delin-
quent acts to show they are not scared by the program. Another
intriguing possibility is that, by highlighting the prison horrors
that await them, these programs increase pessimism about the
future and thereby elicit a contextually appropriate response
(i.e., future discounting and more present-oriented, risky
behaviors).
Regardless of whether they have formally participated in a

Scared Straight program, young offenders report that they often
receive similar fear-based messages from teachers and family
members (Hoffman 2004). As with Scared Straight programs,
there is reason to believe these messages produce the very
response they are designed to deter. To use an example from my
own research, the following young offender describes how such
messages increased his pessimism about the future and, in turn,
his motivation to offend: “The way I was going, I didn’t think I
was ever going to see [age] 19. I swear. My aunties used to
always say, ‘Man you gonna be dead..’ . . Made me wanna go do
some more bad stuff” (Brezina et al. 2009, 1114).
In short, CARP may help explain the failure of deterrence,

including unexpected “backfire” effects. The threat of punishment
may increase future discounting and lead to more risky behavior,
and this may be especially true for individuals who are pessimistic
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Abstract: Socioeconomic differences in behaviour are pervasive and well documented, but their causes are not yet well understood. Here,
we make the case that a cluster of behaviours is associated with lower socioeconomic status (SES), which we call “the behavioural
constellation of deprivation.” We propose that the relatively limited control associated with lower SES curtails the extent to which
people can expect to realise deferred rewards, leading to more present-oriented behaviour in a range of domains. We illustrate this idea
using the specific factor of extrinsic mortality risk, an important factor in evolutionary theoretical models. We emphasise the idea that
the present-oriented behaviours of the constellation are a contextually appropriate response to structural and ecological factors rather
than a pathology or a failure of willpower. We highlight some principles from evolutionary theoretical models that can deepen our
understanding of how socioeconomic inequalities can become amplified and embedded. These principles are that (1) small initial
disparities can lead to larger eventual inequalities, (2) feedback loops can embed early-life circumstances, (3) constraints can breed
further constraints, and (4) feedback loops can operate over generations. We discuss some of the mechanisms by which SES may
influence behaviour. We then review how the contextually appropriate response perspective that we have outlined fits with other
findings about control and temporal discounting. Finally, we discuss the implications of this interpretation for research and policy.

Keywords: behaviour; delay discounting; evolution; extrinsic mortality; health; inequalities; personal control; socioeconomic status;
temporal discounting; time perspective

1. Introduction

Socioeconomic inequalities in life outcomes, such as health
and life expectancy, are an issue of concern to policy
makers and to society as a whole. The public health litera-
ture is replete with efforts to understand the forces that
generate and perpetuate health inequalities. This literature
shows that differences in behaviour contribute substantially
to socioeconomic disparities in health and mortality
(Pampel, Krueger, & Denney 2010). Yet why the people
in society who face the most challenging life circumstances
should respond to them with behaviours that exacerbate
their problems is deemed an unresolved paradox. Further-
more, evidence suggests that this paradox is not restricted
to health behaviour. In their high-profile review of eco-
nomic behaviour, Haushofer and Fehr (2014, p. 862)
argued that “poverty may have particular psychological con-
sequences that can lead to economic behaviours that make
it difficult to escape poverty.”

There have been thorough reviews of socioeconomic
gradients in individual types of behaviour. For example,

financial, health, and even environmental behaviours have
been examined (Gifford & Nilsson 2014; Haushofer &
Fehr 2014; Pampel et al. 2010). However, these articles
address the literature in behavioural silos. They do not
ask questions as to why all of these behaviours should be
simultaneously socioeconomically patterned. The present
article aims to address that gap in the literature. We first
make the case that a cluster of behaviours is associated
with socioeconomic status (SES; see Glossary – sect. 10).
We call this cluster the behavioural constellation of depri-
vation (BCD; see sect. 2). We then present an explanatory
approach to the BCD by establishing it as a contextually
appropriate response to having limited control over the
future outcomes of investments made in the present – an
interpretation we call “the contextually appropriate
response perspective” (sects. 2.1 and 2.2). We go on to
illustrate how one specific uncontrollable factor, extrinsic
mortality risk, should lead people to devalue the future
(sect. 2.3), and then we discuss examples of other uncon-
trollable factors that may similarly influence behaviour
(sect. 2.4). In the next section, we examine the ways in
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which the BCD may cause deprivation to become embed-
ded and amplified through additive routes and feedback
loops (sect. 3.2). We then review the psychological and
physiological mechanisms by which limited control over
future outcomes may lead to the BCD (sect. 4), emphasis-
ing that none of these mechanisms is necessarily incompat-
ible with the contextually appropriate response perspective.
Some of the ideas we have pulled together in this review

are well accepted in the evolutionary behavioural sciences
(e.g., Del Giudice et al. 2004; Dunkel & Kruger 2014;
Frankenhuis et al. 2016; Kruger et al. 2008; Tybur et al.
2012). Yet they do not seem to be widely discussed, or
applied, in related fields, such as public health or develop-
mental psychology, where they could be most useful. Thus,
this article outlines how the contextually appropriate
response perspective, which draws on evolutionary think-
ing, converges with, and differs from, other attempts to
understand socioeconomic differences in behaviour in
terms of control and temporal discounting (sects. 5 and 6).
This is important, because evolutionary explanations are
frequently assumed to be mutually exclusive of other
explanations, an assumption that changes once we make
the distinction between proximate and ultimate explana-
tions (sect. 4; see also Pepper & Nettle 2014c). Finally,
we highlight some key implications of the contextually
appropriate response perspective for policy and future
research (sect. 7) and make some necessary clarifications
and caveats (sect. 8). By drawing together, explaining,
and extending the principles listed previously, and their
relevance to key empirical findings, we hope to promote
their application and stimulate interdisciplinary debate
around them.
A great deal of work has been done that is relevant to the

topics discussed in this article. However, this article inte-
grates ideas across the broad traditions of psychology,
social science, and evolutionary biology, and it is not possi-
ble to cite all of the relevant literature. Thus, in the concep-
tual sections of this article, we acknowledge the works

that best illustrate the story we want to tell, often citing only
a selection of relevant articles for brevity.

2. The behavioural constellation of deprivation

In this section, we review a cluster of behaviours that have
been consistently found to vary with SES, the cluster we are
referring to as “the BCD.” Before we review these behav-
iours, it is helpful to remember that SES is a complex con-
struct that aims to define a person’s ranking in a social and
economic hierarchy. It is generally measured by such
factors as education, occupation, income, or wealth.
However, subjective measures are often used, and neigh-
bourhood-level factors, such as average house price,
crime rates, and disrepair, have become popular (Brave-
man et al. 2005; Krieger et al. 1997; Lakshman et al.
2011). Thus, when researchers examine associations
between SES and other factors, such as behaviour or
health outcomes, we are often using SES as a proxy
measure to capture the experience of being generally less
well off than others in society. Our use of the term “depri-
vation” rather than “SES” in the BCD therefore represents
an acknowledgment that it is not necessarily income, edu-
cation, or occupation per se that should lead to differences
in behaviour but the experience of various hardships, or
deprivations, that are often associated with being of lower
SES.
At first glance, the behaviours of the BCD may seem

varied and unrelated. However, we argue that they have
a common theme – that of balancing costs and benefits in
the present with those likely to be realised in the future.
People of lower SES tend to incur more debt, save less

for the future, and invest less in education than those of
higher SES (Blanden & Gregg 2004; Chowdry et al.
2011; Lea et al. 1993; Livingstone & Lunt 1992; Sirin
2005; White 1982). They have children sooner, an effect
most visible at its extreme with the consistent socioeco-
nomic patterning of teen pregnancies (e.g., Imamura
et al. 2007; Johns 2010; Nettle 2010a; G. D. Smith 1993).
They also tend to invest less in their children, not only
financially but also through other efforts, such as breast-
feeding, reading to them, and taking an interest in their
education (Hango 2007; Kiernan & Huerta 2008; Kohl-
huber et al. 2008; Nettle 2010a).
Research has consistently uncovered socioeconomic gra-

dients in a range of health behaviours. People of lower SES
have poorer diets and are less physically active than those of
higher SES (Brennan et al. 2009; Droomers et al. 1998;
Everson et al. 2002; McLaren 2007; Mobley et al. 2006;
Wardle et al. 2002). They are more likely to use illicit
drugs and to drink excessive amounts of alcohol (Boyle &
Offord 1986; Daniel et al. 2009; Droomers et al. 1999;
Legleye et al. 2011; Mäkelä 1999; Méjean et al. 2013).
They also smoke more and have greater difficulty in quit-
ting smoking (Harrell et al. 1998; Kotz & West 2009;
Legleye et al. 2011; Melotti et al. 2011). Some argue that
lower-SES individuals exhibit less healthy behaviours
because they are unable to “purchase” health. This may
be true for some health behaviours. For example, a high-
quality diet may be much more expensive than a poor-
quality one (Darmon & Drewnowski 2008). However,
financial restraints cannot explain some of the most
common health-damaging behaviours: For such behaviours
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as smoking and alcohol consumption, the unhealthy option
(consumption) is more financially costly than the healthy
one (abstinence). Thus, this clustering of unhealthy behav-
iour not only contributes substantially to socioeconomic
inequalities in health and mortality, but also is an enduring
conundrum in public health (Pampel et al. 2010).

2.1. Present-future trade-offs

All of the BCD behaviours that we have outlined above
entail trade-offs between the present and future. For
example, the decision to save money rather than to spend
it immediately prioritises future needs and wants over
present ones. Putting time, effort, and money into getting
an education may yield future rewards, such as a better-
paying job. However, resources invested in getting an edu-
cation cannot be spent on other endeavours that may be
more immediately rewarding. To invest in a child’s well-
being or education is to invest in the future of that child.
However, those resources cannot be invested in other
things. Similarly, healthy behaviour in the present often
(although not always) involves forgoing an activity that is
pleasurable in the short term, such as smoking, drinking
alcohol, or eating sugary foods, to prevent potentially detri-
mental health effects in the future. It might also involve
investing time, money, or energy in doing exercise that
can (for some) feel unpleasant in the present but should
pay health dividends in the future. These present-future
trade-offs are not the only factor involved in the BCD.
However, we propose that they are a core element – a
common thread linking all of the behaviours in the
constellation.

Myriad concepts in the literature are related to the idea
of trade-offs between costs and benefits in the present and
in the future. We have defined these terms and their rela-
tionships to one another in the Glossary (sect. 10). For sim-
plicity, we use the term “temporal discounting” to refer to
these related concepts and measures, such as time perspec-
tive, consideration of future consequences, impulsivity, and
future-/present-orientation. Measures of temporal dis-
counting have been related to many BCD behaviours,
and we review this literature in section 5. At this point, it
suffices to say that much of the BCDmay result from socio-
economic differences in trade-offs between present and
future. Support for this idea is reflected in the way that atti-
tudes and perceptions vary with SES: People of lower SES
have been found to be more impulsive, less future-ori-
ented, and more pessimistic about their futures than
those of higher SES (Adams & White 2009; DeWit et al.
2007; Robb et al. 2009). For example, one study examined
households in hundreds of Vietnamese villages and found
that people in higher-income households and in wealthier
villages were more patient (Tanaka et al. 2010). Similar
associations between time preference and wealth and edu-
cation have even been documented in the small-scale hor-
ticultural-forager societies of the Tsimane Amerindians
(Kirby 2002).

Why might socioeconomic differences be evident in
temporal discounting? The literature presents a variety of
views on the question. Some view impulsivity as the
result of “deficient inhibitory processes,” implying that
impulsivity is pathology (Bari & Robbins 2013; Dalley
et al. 2011). Others suggest that stress and negative affect
cause “short-sighted” decision making, implying that

present-oriented decisions are the result of poor judgement
or impaired cognition brought on by stress (Haushofer &
Fehr 2014). By contrast, we, among others, argue that soci-
oeconomic differences in temporal discounting may repre-
sent a contextually appropriate response to factors
associated with SES, which we discuss in sections 2.2–
2.4. By describing behaviours as “contextually appropriate,”
we wish to imply that they are understandable given the
context in which people are operating. In this particular
case, we argue that the behaviours of the BCD represent
contextually appropriate responses to experiences com-
monly associated with socioeconomic hardship – an inter-
pretation that we refer to as the contextually appropriate
response perspective.

2.2. Personal control and the ability to influence the
future

People of lower SES are by definition poorer than those of
higher SES (Braveman et al. 2005) and tend to have lower
social and political influence. This lack of wealth and influ-
ence may limit their ability to affect future outcomes
(Infurna et al. 2011). At the psychological level, the inability
to influence the future is experienced as a lesser sense of
personal control. We henceforth use “personal control” to
refer to both the actual ability to influence future outcomes
and the perception that one has that ability (although we
discuss issues relating to the concordance between percep-
tions and reality in sects. 7 and 8.4).
Lower SES may reduce personal control in several ways.

Most obviously, wealth enhances the ability to purchase
solutions to problems. For example, residents in a deprived
community may face a range of hazards, such as pollution,
unsafe housing, or violent crime. They are less able to
control their exposure to such hazards if they cannot
afford to repair their housing or move to a safer neighbour-
hood. In addition, higher SES brings with it a variety of
social and institutional connections and resources that can
help alter outcomes. Several decades’ worth of empirical
studies demonstrate associations between measures of
SES and both perceived and actual personal control
(Bosma et al. 1999; Gilmore et al. 2002; Infurna et al.
2011; Kiecolt et al. 2009; Lachman & Weaver 1998;
C. Lee et al. 2009; Lundberg et al. 2007; Mirowsky et al.
1996; Poortinga et al. 2008; Ross & Wu 1995; Turner &
Noh 1983; Umberson 1993; Whitehead et al. 2016).
There are known SES gradients in mental health, with

lower-SES people suffering from a greater burden of prob-
lems, such as depression, anxiety, and schizophrenia
(Hudson 2005; Muntaner et al. 2004; Stewart Williams &
Cunich 2013). We do not discuss these associations in
detail, because they are beyond the scope of our article.
However, we note that the phenomenon seems unsurpris-
ing when you consider that lower-SES people frequently
struggle with a range of problems that are, or are perceived
to be, beyond their control.

2.3. The specific example of control over mortality risk

Limited personal control may include a restricted ability to
ensure that returns on investments made in the present, for
payoffs in the future, will be received. The most extreme
example of a factor limiting payoffs of investments for the
future is death: A lack of control over one’s own risk of
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death can limit one’s chance of being alive to spend saved
money, to have children in future years, to reap the benefits
of healthy living, or to see any other future outcome at all. A
risk of death that is beyond one’s control can be termed
“extrinsic mortality risk” (see Glossary – sect. 10).
Let us consider the role of extrinsic mortality risk in SES

differences in health behaviours. If people of lower SES
feel that they are likely to be killed by something they
cannot control, it would make sense for them to invest
less effort in looking after their health (the part of their
mortality risk that they can control). The reason is that as
the component of mortality risk that one cannot influence
becomes larger, the odds of living long enough to see the
rewards of healthy living diminish (elsewhere, we have
called this the uncontrollable mortality risk hypothesis;
Pepper & Nettle 2014a).
A simplified example of the logic is as follows: If you live

in a neighbourhood beset by violent crime, your risk of
being a victim of homicide is relatively high. Again, if you
are poor and cannot afford to move to a better neighbour-
hood, this risk is beyond your control. Under such circum-
stances, there may seem little point in quitting smoking or
eating healthy foods, because you may not live to see the
benefits of these actions. A quote from a young offender
from Atlanta illustrates the severity of this problem in
some deprived neighbourhoods: “Where I’m from you
never know if you gonna live one minute to the next. It’s
like a war out there. People die every day. You can go to
sleep and hear gunshots all night man, all night” (Brezina
et al. 2009). This attitude may seem exaggerated, but evi-
dence shows the existence of strong SES gradients in mor-
tality due to homicide (Cubbin et al. 2000; Redelings et al.
2010; Shaw et al. 2005), assault, and other violent crimes
(Leyland & Dundas 2010; Markowitz 2003).
Furthermore, violent crime is not the only factor that

might make mortality risk less controllable for the poor.
Even when unhealthy behaviours are controlled for,
lower-income populations still suffer an elevated risk of
mortality relative to higher-income populations (Lantz
et al. 1998). This disparity suggests that lower-SES
individuals face mortality risks that do not result from their
behaviour – these risks are extrinsic. A systematic review by
Bolte et al. (2010) examined environmental inequalities
among children in Europe, offering examples of specific
risks to which the poor are more exposed. They found that
lower-SES children suffer from multiple and cumulative
exposures to health hazards, including traffic-related air pol-
lution, noise, lead, environmental tobacco smoke, inade-
quate housing, and unsafe residential conditions.
At first glance, it may seem that the absolute levels of

extrinsic mortality risk associated with deprivation in devel-
oped nations cannot be sufficient to cause meaningful dif-
ferences in incentives for future-oriented behaviour.
However, Nettle (2010b) used a mathematical model to
make the case that increases in uncontrollable mortality
at low absolute rates (1–3%) could be expected to lead to
marked shifts in health behaviour (see Fig. 1 and sect.
3.1 for more details). The model showed that inequalities
in control over exposure to mortality hazards need not be
great to generate clear socioeconomic differences in
health behaviours. Nonetheless, there are marked inequal-
ities in mortality by certain causes. For example, in the
United Kingdom between 1996 and 2000, people living
in the poorest 10% of neighbourhoods were more than

5.7 times more likely to be murdered than those living in
the wealthiest 10% (Shaw et al. 2005). Given the aforemen-
tioned insight from Nettle’s (2010b) model, we might
expect initial inequalities of such a magnitude to generate
substantial SES differences in health behaviours.
Some of our recent empirical findings support the idea

that limited control should cause disinvestment in health.
In a sample of North American adults we surveyed, those
of lower SES perceived a greater portion of their personal
mortality risk as being extrinsic. That is, they believed that
their mortality risk would be relatively unaffected by their
making greater efforts to look after their health (Pepper
& Nettle 2014b). Moreover, we found that the degree to
which mortality risk was perceived as extrinsic was the
best predictor of how much effort in looking after health
they reported making.
Lawlor et al. (2003) put forward a similar hypothesis.

They examined trends in smoking prevalence among the
different social classes over time (1948–1999) and found
that, once the health risks of smoking became widely
known, there were marked decreases in smoking in the
upper social classes, but not in the lower classes. They sug-
gested that this was because the lower social classes were
still suffering a substantial burden from non–smoking-
related morbidity and premature mortality that reduced
their incentive to forgo the otherwise appealing activity of
smoking. Their idea is supported by evidence that
smoking is more prevalent among occupational groups
who are more exposed to hazards in the workplace, while
it is less prevalent among those who are exposed to fewer
hazards at work (Sterling & Weinkam 1990).
It is not only health behaviour that should change in

response to extrinsic mortality risk. People who have a
limited ability to ensure their own longevity should
operate on a shorter time scale with respect to a range of
outcomes (Daly & Wilson 2005; Kruger et al. 2008), and
the evidence suggests that they do. Analyses from a
Global Preferences Survey of 80,000 people in 76 countries
show that people living in countries with longer average life
expectancies are more willing to wait for future rewards
(Falk et al. 2015). People living under conditions of high

Figure 1. The additive effect of extrinsic and intrinsic mortality
risks. As extrinsic mortality risk increases, the predicted total
mortality rate increases more rapidly, through a combination of
the primary effect of extrinsic mortality and the secondary effect
of disinvestment in health as a response to extrinsic mortality
risk (intrinsic mortality risk). Total mortality risk assumes the
optimal amount of health-protecting behaviour for maximising
Darwinian fitness at that level of extrinsic mortality, given a
negative-exponential relationship between health behaviour and
intrinsic mortality risk. (Reproduced from Nettle 2010b.)
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extrinsic mortality have children sooner than those living
under conditions of low extrinsic mortality (Quinlan 2010;
Störmer & Lummaa 2014; Wilson & Daly 1997). Across
countries, there are strong associations between mortality
rates and ages at first birth (Bulled & Sosis 2010; Low
et al. 2008; Low et al. 2013). Similar patterns can be seen
among individuals within countries and cities (Nettle
2010a; Quinlan 2010; Wilson & Daly 1997), and there are
associations between parental investment and mortality
risk (Quinlan 2007). One study even examined several
behaviours from the BCD simultaneously. It showed that
the scheduling of marital and reproductive behaviours
and the attainment of education were associated with life
expectancy (Krupp 2012).

Experiences indicative of personal mortality risk also
appear to influence the extent to which people value
future financial outcomes. Exposure to violence is associ-
ated with financial future discounting (Ramos et al.
2013). Earthquake survivors discount future rewards
more steeply than controls (Li et al. 2012), and experiences
of close bereavement are associated with greater financial
future discounting (Pepper & Nettle 2013).

2.4. Personal control over factors other thanmortality risk

We have made the case that a behavioural constellation is
associated with deprivation, which is characterised by a ten-
dency to prioritise more immediate outcomes above distant
ones (sect. 2). We have suggested that people of lower SES
prioritise the present, because they are less able to ensure
that they will receive deferred rewards (sect. 2.2). This
hypothesis illustrates the link between SES, control, and
temporal discounting. We have used extrinsic mortality
risk as an illustrative example, partly because mortality is
the most definitive future-limiting factor (sect. 2.3). More-
over, extrinsic mortality risk has been extensively studied in
evolutionary theoretical models, principles from which can
be used to deepen our understanding of socioeconomic dif-
ferences in behaviour (see sect. 3).

Although we have emphasised the role of extrinsic mor-
tality risk, it is important to note that socioeconomic differ-
ences in control over other future-limiting factors are also
important. For example, deprived neighbourhoods have
lower levels of trust, cooperation, and social capital
(Drukker et al. 2003; Drukker & van Os 2003; Hill et al.
2014; Schroeder et al. 2014). Their residents may feel
less able to rely on others to deliver on their promises of
future rewards. They should therefore be less willing to
accept delays on social returns, because a delay contains
an inherent risk that the future reward will not be received.
Indeed, a large international survey recently found that
people who are trusting of others feel safe in the area
they live in, have confidence in their local police force,
and are also more patient (Falk et al. 2015). The idea
that trust influences temporal discounting is further sup-
ported by some experimental evidence: After having inter-
acted with an experimenter who failed to deliver on a
promise, children were less willing to wait for a larger
reward than those who had interacted with a reliable exper-
imenter (Kidd et al. 2013). Similarly, vignette studies have
shown that people are less willing to wait for rewards from
characters described as being untrustworthy or from
people whose face images had been manipulated to make
them appear less trustworthy (Michaelson et al. 2013).

When it comes to financial decisions, having a low
income – in itself a relatively uncontrollable factor –
should interact with other future-limiting factors to
decrease the incentive to save for the future: If one has
less money available to save, it will take longer to save for
any given purpose, making smaller-sooner rewards more
achievable than distant saving goals and thus exacerbating
the effects of temporal discounting on saving. Evidence
suggests that having capital does indeed make it easier to
accumulate wealth (Borgerhoff Mulder et al. 2009;
Bowles et al. 2010; Piketty 2015; Piketty & Saez 2014).
Thus, those who start out with less capital are less able to
accumulate wealth and are therefore less incentivised to
save for a future that may not come.

2.5. Positive versus negative outcomes

We have argued that a combination of future-limiting
factors, including extrinsic mortality risk, may account for
the BCD, which is characterised by the prioritisation of
the present over the future. Many of our examples have
involved the expected effect of future-limiting factors on
the willingness to wait for rewards. However, it should
also be noted that the same principle applies to negative
outcomes.
People should be less worried about accruing debt if they

believe there is a limited chance that they will ever have to
repay it. Similarly, they should be less concerned about
indulging in activities that are rewarding in the short
term, and damaging in the long term, if they think that
they may not be around to see the negative consequences
of those actions in the future (Daly & Wilson 2005). For
example, studies have found that greater temporal dis-
counting and decreased consideration for future conse-
quences are associated with health-risking behaviours and
criminal activity, activities that entail potential negative
future consequences in terms of poor health and potential
punishment (Dassen et al. 2015; Nagin & Pogarsky 2004;
Reimers et al. 2009).
If people expect their futures to be bleak regardless of

what they do in the present, avoiding actions with potential
negative future consequences may seem pointless. Indeed,
young people who express feelings of hopelessness and of
being futureless also report more violent and aggressive
behaviour, substance use, and sexual risk taking (Bolland
2003; Brezina et al. 2009).
Experiments have also been used to manipulate partici-

pants’ considerations of future consequences and, thereby,
behaviours that could result in future punishment. In one
experiment, participants who had written a letter to their
future selves were less likely to agree to hypothetical
illegal actions. In another, those who interacted with digi-
tally created versions of their future selves in a virtual
reality environment were less likely to cheat in a subse-
quent trivia quiz when given the opportunity (van Gelder
et al. 2013).

3. Theoretical models that augment our
understanding of the BCD

In this section, we review models from evolutionary biology
that are relevant to the BCD. Many of these models
embody principles that were originally used to understand

Pepper and Nettle: The behavioural constellation of deprivation: Causes and consequences

BEHAVIORAL AND BRAIN SCIENCES, 40 (2017) 5
https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0140525X17000899
Downloaded from https://www.cambridge.org/core. IP address: 145.15.244.21, on 29 Nov 2017 at 12:07:42, subject to the Cambridge Core terms of use, available at

https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0140525X17000899
https://www.cambridge.org/core


the selective forces leading to the evolution of traits over
generations. However, the same principles can be applied
to enhance our understanding of how behaviour is
shaped by people’s environments within their lifetimes.
Thinking about the predictions of these models can gener-
ate a deeper understanding of the effects of deprivation
throughout the life course. In section 3.1, we discuss
models of extrinsic mortality and ageing. In section 3.2,
we outline models of feedback and feedforward processes,
which illustrate how small initial differences can generate
larger eventual inequalities.

3.1. Models of extrinsic mortality and ageing

Evolutionary theoretical models have comprehensively
examined extrinsic mortality risk as a factor in ageing and
life histories (Medawar 1952; Stearns 1992; Williams
1957). Models of ageing identify extrinsic mortality as a
factor that limits the energetic investment that should be
made in physiological repair (Kirkwood 1977; Kirkwood
& Austad 2000). They also predict earlier reproduction in
response to extrinsic mortality risk (Kirkwood & Rose
1991; Westendorp & Kirkwood 1998). These predictions
are supported by empirical evidence: Mammals that
suffer high levels of natural mortality mature earlier, start
reproducing sooner, have shorter gestation periods, and
give birth to larger litters of smaller offspring (Harvey &
Zammuto 1985; Promislow & Harvey 1990). Experimental
evolution studies in fruit flies show that if adult mortality
rates are manipulated in the laboratory, shorter life-spans
and earlier peak fecundity evolve (Stearns et al. 2000).
Most models of ageing and life histories examine how the

strategies of organisms should evolve over generations.
However, the logic of these models inspired the prediction
that people should, within their lifetimes, calibrate their
behavioural investments in the future, including health
efforts, in response to perceived extrinsic mortality risk
(e.g., Chisholm et al. 1993; Nettle 2010b). Such models
assume that natural selection has endowed organisms
with the ability to adjust their behaviours plastically in
response to their environments. This assumption is sup-
ported by evidence that human reproductive strategies
vary systematically with levels of local mortality risk (e.g.,
Chisholm et al. 1993; Lawson & Mace 2011; Low et al.
2008; Nettle 2011; Nettle et al. 2011) – associations that
change so rapidly, they are not plausibly a result of
genetic selection.
We have found support for the idea that people may alter

their behavioural investments in health in response to per-
ceived extrinsic mortality risk (Pepper & Nettle 2014a;
2014b). Evolutionary theoretical models have also shown
that physiological investment in health may be calibrated
within an individual’s lifetime, based on rates of extrinsic
mortality (Cichoń 1997). That is, exposure to extrinsic mor-
tality risk may lead to double disinvestment, with the body
allocating fewer resources to physiological repair and
reducing behavioural investments in health. This disinvest-
ment relates to the question of health inequalities, because
it has been proposed that people of differing SES may age
at different rates (Adams & White 2004). We propose that
SES differences in exposure to extrinsic mortality risk drive
differences in both physiological and behavioural invest-
ments in health, leading to this apparent socioeconomic
difference in pace of ageing.

If extrinsic mortality risk triggers a double disinvestment
in future health, through behavioural and physiological
pathways, then it could generate a composite effect. More-
over, if there are initial inequalities in exposure to extrinsic
mortality risk, these could become summed with the addi-
tional mortality risk generated by disinvestment in health
(the intrinsic mortality risk – see Glossary, sect. 10) to
give a larger total mortality risk (Nettle 2010b). Figure 1
illustrates this idea. Assuming a negative-exponential rela-
tionship between health behaviour and intrinsic mortality
risk, and a relatively weak trade-off between health behav-
iour and other activities, a 1% level of extrinsic mortality
risk would generate a disinvestment in health that increases
total mortality risk to 1.39%. At a greater, but still realistic,
5% level of extrinsic mortality, the total mortality risk, given
optimal health behaviour (as dictated by the model), would
be 6.15%. The higher the initial level of extrinsic mortality
risk, the greater the secondary effect, and the more the
problem is compounded.

3.2. Models of feedback and feedforward processes

In section 3.1, we explained how small initial differences in
exposure to extrinsic mortality risk may be amplified, gen-
erating larger eventual disparities in mortality through the
combined effects of extrinsic mortality risk and the intrinsic
risk it causes via behavioural and physiological disinvest-
ment in the future. Although they are important, these
principles alone are unlikely to be sufficient to explain the
observed magnitude and persistence of socioeconomic gra-
dients in behaviour. We also need to understand how indi-
vidual decisions have consequences that feed back into the
future decision space, leading to the perpetuation and mag-
nification of small initial differences. Fortunately, princi-
ples from evolutionary theory can also be brought to bear
on these processes.
A simple illustration is as follows. Let us assume that

unhealthy behaviours do some amount of irreparable
damage to health. Once this damage is done, it is, techni-
cally, extrinsic – that is, damage done in the past may not
be reversible by healthy behaviour in the present. This
irreparable damage, like other sources of extrinsic mortality
risk, limits the benefit of healthy behaviour, which leads to
more unhealthy behaviour, which does more damage.
Thus, healthy behaviour is further disincentivised, and
the cycle compounds itself (Fig. 2). Given such a
dynamic, one could take two identical individuals, start
their lives in environments with differing levels of extrinsic
mortality risk, and then move them into identically benign
environments but still see diverging outcomes. Such posi-
tive feedback loops are often identified in theoretical
models from behavioural ecology (e.g., Luttbeg & Sih
2010; Sozou & Seymour 2003).
These feedback loops might cause inequalities in early

life to become embedded to the point that later interven-
tion has little impact in terms of closing the life-expectancy
gap. Consistent with this possibility, much evidence sug-
gests that early-life circumstances are important for deter-
mining health in later life (e.g., Aizer & Currie 2014;
Blackwell et al. 2001; Case et al. 2005; Haas 2008; Miller
et al. 2011; Nettle 2014; Palloni et al. 2009). The results
of longitudinal studies even suggest that early-life experi-
ences are related to markers of biological ageing: For
example, traumatic childhood experiences have been
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linked to increased telomere erosion (Revesz et al. 2016;
Shalev et al. 2012).

Another principle from theoretical models that can be
applied to the BCD is that of constraint. Individuals who
start out in a poor state, economically or physiologically,
may appear to make inappropriate choices, when in fact
they are “making the best of a bad job” (Luttbeg & Sih
2010). In a theoretical model of adaptive behavioural syn-
dromes, individuals who start off in better states always
do better than those who start in poorer states, even
though all individuals make appropriate decisions, given
their starting points (Luttbeg & Sih 2010). This result
emphasises the fallacy of assuming that the appropriate
strategy is the same for all individuals – that is, what is
optimal for one individual might be suboptimal for
another. The concept of making the best of a bad job is
important for the two hypothetical individuals mentioned
above. Although their adult environments are identical,
they may still display different health behaviours and expe-
rience different health outcomes, because they had differ-
ent early-life experiences. Their initial decisions, which
were optimal (in the theoretically modelled sense) given
the constraints they faced at the time, became embedded
as irreparable damage, altering what is optimal for them
to do later, relative to those who had better starts. In
other words, constraints breed constraints.

The feedback loops that we have described can also be
amplified over generations. Those who start out in poor
conditions may adopt a strategy of early reproduction
with limited parental investment. Even though this might
be the best that they can do under the circumstances, it
nonetheless may mean that their children start out in
poorer states than those of their relatively advantaged
peers. This initial disadvantage will, in turn, condition
their behavioural decisions and health risks, passing the dis-
advantages across the generational boundary and perpetu-
ating the cycle. A review by Aizer and Currie (2014)
summarised data in support of this idea; they found that

maternal disadvantage translated to poorer child health
through a range of mechanisms, including poor maternal
health, poor maternal health behaviour, and exposure to
harmful environmental factors.
We have reviewed a number of principles from evolu-

tionary models of ageing (the result of physiological disin-
vestment in future health) that could be applied to the
problem of individual differences in health behaviour
(behavioural disinvestment in future health). First and fore-
most, we have emphasised the idea that extrinsic mortality
risk should reduce investment in future outcomes, includ-
ing health. We have also reviewed the ideas that small
initial differences can lead to large eventual disparities
and that feedback loops are at work and can operate
intergenerationally. These principles can help us
understand how socioeconomic inequalities in health and
longevity can become embedded and amplified through
differing rates of ageing and unhealthy behaviours. The
differences in life expectancy that are generated through
these additive pathways and feedback loops may drive the
BCD.

4. The mechanisms involved in the BCD

A central feature of evolutionary perspectives on behaviour
is that they make the distinction between ultimate and
proximate causes (Mayr 1961; Tinbergen 1963). “Ultimate
explanations” clarify why a trait or behaviour should occur
in a specified population and environment, given the
payoffs to that trait or behaviour in that environment. As
such, the contextually appropriate response perspective
we have discussed so far is an ultimate explanation.
However, ultimate explanations do not preclude – and,
indeed, require – “proximate explanations,” which detail
how those contextually appropriate behavioural responses
are generated within the individual. For example, proxi-
mate explanations might identify the psychological or
neural mechanisms involved in generating patterns of
behaviour. Proximate and ultimate explanations are com-
plementary (Scott-Phillips et al. 2011). Furthermore, it is
possible to outline multiple proximate causes, which may
seem distinct but are all part of the same process of deliv-
ering the contextually appropriate response. For example,
biological mechanisms (such as endocrinological or neuro-
logical processes) will underlie mechanisms conceptualised
at the psychological level (such as impulsivity), which, in
turn, deliver differences in behaviour in response to the
environment. In this section, we discuss some of the psy-
chological (sects. 4.1–4.3) and biological (sects. 4.4 and
4.5) processes that might be considered proximate mecha-
nisms underlying the BCD.

4.1. The BCD can be delivered by both reflective and
automatic psychological processes

So what psychological processes might underlie the BCD?
Perhaps people are conscious of their own future prospects
and deliberately alter their behaviour to reflect them. In a
study of low-income American teen mothers, Geronimus
(1996) found that despite the stigma attached to teen moth-
erhood, the young women appeared to be choosing to have
children sooner. The teens perceived that women should
have children earlier because their health would not be

Figure 2. The hypothesised dynamic between extrinsic mortality
risk, intrinsic mortality risk (resulting from behavioural and
physiological disinvestments in health), and total mortality risk.
Extrinsic mortality risk contributes directly to total mortality
risk. Extrinsic mortality risk also decreases the optimal
behavioural and physiological investments in health. Any
disinvestment in health increases the level of intrinsic mortality
risk, thereby contributing to total mortality risk. Assuming that
disinvestments in health leave some amount of irreparable
damage, they will feed back into extrinsic mortality risk,
increasing it and continuing the feedback loop.
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good enough to withstand pregnancy and motherhood
later. This account contrasts with the common perception
that teen pregnancies are the result of whim or ignorance.
In their article “Might Not Be a Tomorrow,” Brezina

et al. (2009) explored the concept of futurelessness as a
factor in youth crime and violence, supported by interviews
with young offenders. Their findings highlighted the idea
that these young offenders pursued immediate rewards
because they did not expect to live long and saw planning
for the future as futile: “I say f*** tomorrow. It’s all about
today. Might not be a tomorrow. Might get shot. Might
get hit by a bus. So get it now. Now, now, now. Next
week might as well be next century. F*** next week.
F*** tomorrow.” Similarly, Bolland (2003) found that
young people in deprived urban neighbourhoods, who
did not expect to live long, saw little point in planning for
their futures and tended to engage in health-risking behav-
iour, such as substance abuse.
Bulley et al. (2016) have written about the role of epi-

sodic foresight in intertemporal choice. They proposed
that explicit simulations of potential future outcomes
trigger emotions that can either motivate people to forgo
immediate rewards in favour of longer-term goals when
the future looks promising or foster a preference for imme-
diate outcomes when the future is anticipated to be danger-
ous, hostile, or uncertain. This concept of simulations of the
future generating differential motivation might help us
better understand socioeconomic differences in success
when making lifestyle changes. For example, evidence sug-
gests that although desire to quit smoking and use of
smoking cessation tools do not differ by social class, quitting
success does (Kotz & West 2009). This discrepancy in
success may result from differences in motivation, based
on different expectations of the future, rather than from
differences in understanding regarding the risks of
smoking (attempting to quit implies an understanding
that smoking is detrimental to health).
In addition to conscious deliberation, there may be more

automatic and implicit adjustments of behaviour in
response to cues of extrinsic risk. In experimental tests,
we found that if people were primed with information sug-
gesting that prevailing mortality risks were controllable,
they were more likely to choose a healthy snack than an
unhealthy one. However, those participants who chose a
healthier snack did not report a greater intention to eat
healthily than participants who did not (Pepper & Nettle
2014a). This outcome suggests that the effect may be due
to an implicit, automatic response rather than an explicit,
reflective one. This finding is consistent with prior evidence
suggesting that some health-related decisions involve
implicit, automatic processes (Gibbons et al. 2009;
Sheeran et al. 2013). Another interesting implication of
this finding is that a BCD behaviour can be altered using
a brief psychological manipulation. Thus, although
unhealthy behaviours may be partly driven by embedded
beliefs, behaviour may remain relatively malleable in
some cases, with people responding immediately to new
information about their prospects.

4.2. Socioeconomic differences in how immediate
rewards are valued

We have reviewed the idea that socioeconomic differences
in expectations of the future may affect the extent to which

people are motivated to forgo more immediate rewards in
pursuit of longer-term goals. One of the ways by which this
differential motivation emerges may be through SES
differences in how rewards are valued. For example,
high-fat and high-calorie foods may be intrinsically more
rewarding to people of lower SES. Indeed, studies
support the idea that individual differences exist in neural
responses to food rewards and food images (Beaver et al.
2006; Stice et al. 2008), and general reward sensitivity has
been related to tendencies to be overweight or obese and
to food cravings in people of a healthy weight (Franken
& Muris 2005; Volkow et al. 2011). However, there has
been limited investigation into the existence of socioeco-
nomic gradients in sensitivity to food rewards or to other
substances, such as tobacco products or alcohol. We
know of one study that showed SES differences in striatal
dopamine receptor availability, variation in which has
been linked to susceptibility to drug addiction (Wiers
et al. 2016). Further, studies of this sort would enhance
our understanding of the mechanisms by which SES differ-
ences in health behaviour emerge.
Food rewards are not the only more immediate gains

that may be valued differently depending upon SES:
Shorter-term gains in social status may also be valued dif-
ferently. Wilson and Daly (1985) explained that because
high-status males, who can offer more resources and pro-
tection to children, tend to monopolise access to reproduc-
tive opportunities, men have evolved to compete for
status – a long-standing idea in the evolutionary literature
(Bateman 1948; Williams 1966). They proposed that for
young, single, unemployed men “whose present circum-
stances are predictive of reproductive failure,” violent con-
flict and other forms of risk taking may be the only feasible
routes to increased status. They supported this idea with a
catalogue of evidence showing that young, unemployed,
unmarried men are disproportionately represented
among homicide perpetrators and victims, and that the
majority of such homicides result from altercations over
deference and “face” (Daly & Wilson 1988; 2001; Daly
et al. 2001; Wilson & Daly 1985; 1998). Wilson and Daly
showed that indicators of inequality (related to the intensity
of male-male conflict for status) are good predictors of vio-
lence, a finding subsequently supported by studies from
various other authors (Daly et al. 2001; Elgar & Aitken
2011; Jacobs & Richardson 2008; Pickett et al. 2005;
Wilson & Daly 1997). Furthermore, they demonstrated
that violence was more common in Chicago neighbour-
hoods where life expectancies (cause-deleted for homicide)
were shorter (Wilson & Daly 1997), hypothesising that
steeper future discounting, generated by shorter life expec-
tancies, tends to lead competitions over status to escalate
more readily. This evidence suggests SES differences in
the extent to which status and respect are valued and
sought out. Indeed, qualitative studies discussed by Ander-
son (1994) have emphasised the importance of the desire
for respect in driving violence in deprived neighbourhoods,
an idea supported by quantitative studies (Brezina 2004).
This evidence also offers the understanding of a route by
which perceptions of inequality may contribute to the feed-
back loops we discussed in section 3.2: If the combination
of inequality and diminished future prospects leads to
increased violence in an area, this violence will further
decrease local life expectancies, reducing focus on the
future and compounding the problem.
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4.3. Social learning processes and the BCD

What of the idea that people may act impulsively because
impulsive behaviours are a lower-SES social norm?
Although evolutionary processes have generated our capac-
ity for social learning, we consider social transmission itself
to be a proximate mechanism by which behaviour is trans-
mitted and sustained. Peers may support healthy behaviour
or encourage unhealthy behaviour in different social set-
tings (Christakis & Fowler 2007; 2008). More subtly,
people learn socially, using cues about the behaviour of
others to guide their own decisions (Keizer et al. 2008;
Schroeder et al. 2014; Schultz et al. 2007). Once estab-
lished, socioeconomic differences in behaviour may be
further perpetuated by specific social norms (Nettle 2015,
p. 117). However, as we have argued elsewhere, this
alone is an incomplete explanation. It elaborates on how
patterns of behaviour are sustained over time in particular
social groups through social norms and social learning, but
it does not explain why those specific social groups initiate
those particular patterns of behaviour in the first place,
such that those patterns of behaviour become available as
social norms. However, the ultimate explanation we have
outlined fills this gap (see also Pepper & Nettle 2014c).

4.4. Biological mechanisms in the BCD

Stress has been put forward as a major mechanism by
which poverty “gets under the skin.” We have talked
about how personal control influences behaviour, and
control is also an integral element of some definitions of
stress. For example, Miller et al. (2011) defined stress as
“an umbrella term, meant to capture times when a
person has been exposed to a stimulus and judged it to
be a threat he or she cannot manage.” As such, the BCD
could be viewed as a behavioural stress response.

Stresses may become embedded by many routes,
producing differences in behaviour. Miller et al. (2011) sug-
gested that stressors in early life generate proinflammatory
tendencies, exacerbated by poor health behaviours, driving
chronic inflammation and thereby later-life disease. They
proposed three specific mechanisms for the embedding
of early-life stresses: (1) epigenetic changes, (2) posttransla-
tional modification, and (3) tissue remodelling. Their pro-
posal is supported by evidence showing that people of
lower childhood SES have higher levels of circulating
c-reactive proteins, greater inflammatory cytokine
responses to ex vivo microbial challenges, and higher circu-
lating levels of interleukin 6 – all indicators of an increased
proinflammatory response (Loucks et al. 2010; Miller et al.
2009; Taylor et al. 2006). Furthermore, blood DNA meth-
ylation profiles are more strongly associated with childhood
than with adult SES and with earlier, but not later, child-
hood adversity, supporting the idea of an epigenetic
pathway in the embedding process (Borghol et al. 2011;
Esposito et al. 2016).

The effects of stress can also be embedded through
endocrine pathways, such as the hypothalamic–pituitary–
adrenal (HPA) axis. A key product of this axis is cortisol,
a hormone that peaks in response to stressful experiences
and has wider cardiovascular, immunological, and meta-
bolic effects (Gustafsson et al. 2010). Studies have linked
childhood SES and early-life stress to average cortisol

output, diurnal cortisol patterns, and cortisol responses to
acute stress tests (Gustafsson et al. 2010; Hajat et al.
2010; Lupie et al. 2001; Wright & Steptoe 2005). For
example, one study found that 12-year-old children who
had been bullied exhibited blunted cortisol responses to
psychosocial stress tests and had more social and behaviou-
ral problems than did their peers who had not been bullied
(Ouellet-Morin et al. 2011).
Studies have also identified neural mechanisms by which

experiences of deprivation might produce behavioural dif-
ferences. Brito and Noble (2014) reviewed the literature
and summarised a number of studies showing structural
differences in the brain by SES. These studies reported
mixed findings, but they showed SES differences by a
range of measures, including the volumes of the cerebel-
lum, hippocampus, amygdala, and frontal and parietal
lobes. Such findings suggest that factors associated with
SES may have effects on brain development, but it is not
clear how these effects link to brain function. Only a few
studies have examined SES differences in neural responses
to tasks and stimuli. One functional magnetic resonance
imaging (fMRI) study showed that the SES of participants’
parents predicted the participants’ amygdala reactivity in
response to threatening facial expressions (Gianaros et al.
2008). Another showed that subjective SES moderated an
association between neural responses to perceived pain in
others (a measure of empathy) and subsequent charitable
donations (Ma et al. 2011). However, with the exception
of one study showing SES differences in a neural correlate
of drug addiction (Wiers et al. 2016), studies have not
examined the neural correlates of BCD behaviours. To
further understand the neural mechanisms of the BCD, it
would be useful to examine socioeconomic differences in
neural responses to decisions involving present-future
trade-offs. Such work could build on studies that have
already investigated the neural correlates of temporal dis-
counting (Hariri et al. 2006; Kim et al. 2012; Li et al. 2012).
In section 3.1, we discussed evolutionary theoretical

models that suggest extrinsic mortality risk should drive
physiological disinvestment in longevity. Some of the
mechanisms we have reviewed have been considered in
this light. For example, cortisol responses to acute threats
have been conceptualised as reflecting the trade-off
between investing in long-term survival and other priori-
ties, such as reproduction (Harris & Saltzman 2013; Wing-
field & Sapolsky 2003). Others of the mechanisms we have
reviewed, such as chronic inflammatory responses, may
simply result from socioeconomic differences in damage
accumulated through various environmental insults.
Further research is needed to develop an understanding
of the biological mechanisms involved in response to per-
ceived extrinsic threats.
In section 3.2, we suggested that the feedback loops

embedding the effects of deprivation can be amplified
over generations. Godfrey et al. (2010) have already
reviewed evidence on intergenerational transmission of
metabolic disease, outlining the roles of developmental
and epigenetic mechanisms. Studies have also investigated
mechanisms by which the effects of maternal stress can be
transmitted to children via the intrauterine environment.
For example, stress during pregnancy predicts telomere
length (a biomarker of ageing) in children after they are
born. Similarly, when cortisol is experimentally injected
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into chicken eggs, the chicks have shorter telomeres than
do the control birds (Entringer et al. 2011; Gluckman &
Hanson 2004; Haussmann et al. 2012).

4.5. Heritability, differential susceptibility, and the BCD

So far, we have focussed on the effects of environmental
factors that limit control over the future, thereby restricting
the benefit of investing in long-term outcomes. The results
of the behavioural experiments reviewed in section 8.5
support the idea of a causal link in this direction.
However, reverse causality is also a possibility. What if
being present-oriented leads people to be poor and there-
fore exposed to more influences beyond their control?
Then we must ask, if it is not the experience of adversities
beyond personal control, what causes initial individual dif-
ferences in temporal discounting? An obvious answer is
that there may be genetic drivers of temporal discounting.
Mitchell (2011) reviewed the literature on genetic influ-
ences on temporal discounting, reporting only one study
using humans. This study was by Anokhin et al. (2011),
who examined temporal discounting in twins and reported
a stronger association between choices in monozygotic than
dizygotic twins, suggesting a possible genetic component to
temporal discounting.
Genetic contributions to traits, however, can be

obscured by environmental effects, particularly in those
of lower SES. For example, Turkheimer et al. (2003)
found that, among lower-SES families, a large amount of
the variation in children’s intelligence quotients (IQs),
could be accounted for by environment, with almost none
of the variation being attributable to additive variation in
genotype. Conversely, in higher-SES families, a large
portion of the variation in child IQ could be accounted
for by genetics, with almost none of it being explained by
environment. These results suggest that although good
conditions allow children to reach their full potential (at
least in terms of IQ), children living in poverty are much
more heavily constrained by their environments than by
any constitutional limits.
A more complete understanding may therefore be

gained by examining the role of gene-environment interac-
tions in SES differences in temporal discounting. Little
work has been done in this area, but one study by Sweitzer
et al. (2013) examined the dopamine receptor D4 (DRD4)
genotype as a moderator of the effect of childhood SES on
temporal discounting. Although they found direct effects of
both childhood and adulthood SES on temporal discount-
ing, only childhood SES had effects in interaction with
the DRD4 genotype. Specifically, the experience of child-
hood socioeconomic disadvantage was associated with
steeper temporal discounting in people with the DRD4
7-repeat allele. In absence of this allele, people who had
grown up in lower-SES families discounted future
rewards in a similar manner to those who had not experi-
enced childhood socioeconomic disadvantage and did not
have the DRD4 7-repeat allele. Those who had grown up
in relatively advantaged families and had the DRD4 7-
repeat allele discounted future rewards even less than
either their disadvantaged counterparts or those of either
lower or higher childhood SES without the allele. This
study is just one of a growing number examining the differ-
ential susceptibility of individuals to environmental effects
(Belsky & Pluess 2009). Although more studies on specific

factors, such as temporal discounting, are needed, findings
of differential susceptibility more generally highlight the
danger of simplistically assuming that such traits as tempo-
ral discounting cause a person’s experience of poverty
rather than are a product of it. For the majority of
people, environmental influences, particularly in early
life, play important roles, but the same environmental chal-
lenges may affect different individuals to different extents.
To conclude section 4, multiple proximate mechanisms

can act in concert. People may make some deliberate,
reflective choices, based on their perceived future pros-
pects, but many of their responses may be automatic and
unconscious. SES differences in behaviour may be deliv-
ered, in part, through SES differences in hedonic responses
to rewards or in the motivation to pursue them. Patterns of
behaviour may be perpetuated if people learn about their
own life prospects from others, adopting the social norms
of their communities. Stresses may become embedded
through epigenetic, endocrine, and neural mechanisms,
producing differences in physiology and behaviour.
Genetic factors may moderate the effects of the environ-
ment. Yet none of these mechanisms are mutually exclu-
sive. The BCD may come about by many proximate
routes, delivering a contextually appropriate response to
our ultimate cause – lack of control over future outcomes.

5. Agreement between the contextually appropriate
response perspective and other approaches

As outlined in section 2.2, being of low SES, by definition,
means having limited wealth and power. We argue that
lower-SES people have restricted control over future-limit-
ing factors, including the most definitive of future-limiting
factors – extrinsic mortality risk. This experience should
lead them to have low perceived control and to be more
present-oriented – that is, low perceived personal control
should be associated with steeper future discounting and
more present-oriented behaviours. We have arrived at
this prediction largely on the basis of evolutionary theory.
However, researchers working in myriad traditions have
converged on the finding that control and temporal dis-
counting are associated with BCD behaviours. We now
review some of this evidence.
The consumer behaviour literature has explored the role

of temporal discounting in financial decisions. Perhaps
unsurprisingly, future orientation increases the tendency
to save for the future (Falk et al. 2015; Howlett et al.
2008; Jacobs-Lawson & Hershey 2005). Measures of per-
ceived control, such as fatalism and locus of control (see
Glossary – sect. 10), are also associated with tendencies to
save funds for future use. Specifically, people who are
more fatalistic or perceive themselves to have less control
over the future less often save for the future (Perry &
Morris 2005; Shapiro & Wu 2011). Perceived control can
also have an impact at the household level: Households in
which the reference person has a higher degree of per-
ceived control save more in absolute terms, but also as a
percentage of their income (Cobb-Clark et al. 2013).
Measures of temporal discounting are associated with

educational attainment (Falk et al. 2015). Tendencies to
discount future rewards are negatively associated with
high school and college grades (Duckworth & Seligman
2006; Kirby et al. 2005; N. C. Lee et al. 2012). Being
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future-oriented is associated with better academic engage-
ment and performance in high school students (Brown &
Jones 2004). Experimental interventions have even been
aimed at increasing future orientation to improve educa-
tional and career outcomes in high school and college stu-
dents (Marko & Savickas 1998). Similarly, locus of control
has been related to educational outcomes. Children with
greater perceived personal control show better educational
attainment, independent of other factors, such as SES and
their parents’ level of interest in their education (Barón
2009; Flouri 2006). Finally, the control-related concept of
self-efficacy has been found to predict students’ educa-
tional engagement, aspirations, and attainment (Zimmer-
man 2000).

The literature on control beliefs and reproductive timing is
sparse. One study found that adolescents who reported
greater hopelessness, including agreement with the state-
ment “I do not expect to live a very long life,” were also
more likely to have a child or to report trying to have one
(Bolland 2003). Relatedly, there is evidence regarding locus
of control and sexual behaviour. Having an internal locus of
control (seeGlossary – sect. 10) has been related to increased
contraceptive use and a decreased likelihood of becoming an
unmarried parent (Wallston & Wallston 1978).

Literature on the links between temporal discounting
and health behaviour is more readily available. Adams
(2009) has reviewed evidence showing that people with a
greater future time perspective are less likely to be
smokers and, if they do smoke, to have more success in
quitting. Several studies have found that measures of tem-
poral discounting, including consideration of future conse-
quences, are associated with eating behaviours, body mass
index, and being overweight or obese (Adams & Nettle
2009; Adams & White 2009; Borghans & Golsteyn 2006;
Price et al. 2013; Weller et al. 2008). One study found
that measures of temporal discounting predicted reported
tobacco, alcohol, and drug use; exercise frequency; eating
breakfast; and use of seatbelts (Daugherty & Brase 2010).
Another found that temporal discounting was a weak pre-
dictor of body mass index, smoking, and exercise behav-
iours when these outcomes were considered individually.
However, it was a stronger predictor when the outcomes
were aggregated (Chabris et al. 2008), suggesting that tem-
poral discounting measures may simply indicate the
strength of the present-future trade-off underlying clusters
of behaviour more generally. This relationship between
temporal discounting and health-damaging behaviour is
also seen at the more extreme ends of the behavioural spec-
trum. For example, temporal discounting is associated with
heroin and cocaine addiction (Kirby & Petry 2004; Kirby
et al. 1999).

As a result of the associations between locus of control
and health behaviour (Wallston & Wallston 1978), the
concept of the locus of control has been extended to
create the health locus of control (Wallston & Wallston
1981), generating a burgeoning literature. People with a
greater belief in the influence of chance on health partici-
pate in fewer sporting activities, have fewer dental check-
ups, and less frequently enroll in health courses or other-
wise seek out health information. Meanwhile, those who
have an internal health locus of control consume less
alcohol, smoke less, and are more likely to adhere to
medical regimens (Grotz et al. 2011; Leong et al. 2004;
O’Hea et al. 2005).

There is also a large volume of literature on the associa-
tion between personal control and health outcomes more
generally. After examining decades’ worth of evidence
from the Whitehall Studies, Marmot (2006) concluded
that “autonomy – how much control you have over your
life – and the opportunities you have for full social engage-
ment and participation are crucial for health, well-being
and longevity.”

6. Distinctions between the contextually
appropriate response perspective and other
approaches

As we reviewed in section 5, there are many instances in
which the contextually appropriate response perspective
has converged upon similar conclusions to those of work
based other on conceptual approaches. However, this per-
spective can generate subtly, but importantly, different pre-
dictions from other theories in some cases. Here, we
illustrate this point using one example from the health com-
munications literature (The extended parallel process
model, sect. 6.1) and one from social psychology (terror
management theory, sect. 6.2).

6.1. Distinctions between the contextually appropriate
response perspective and the extended parallel
process model

The extended parallel process model (EPPM) has been
applied to “fear appeals,” messages intended to change
behaviour by inducing fear regarding health threats. The
EPPM emphasises the importance of control-related con-
cepts in eliciting behaviour change (Witte & Allen 2000).
As such, it may not be immediately obvious that the contex-
tually appropriate response perspective offers anything
more than is already offered by the EPPM. We outline
the difference here.
The EPPM states that if people perceive a severe threat

and believe that they are able to respond adequately to that
threat (personal efficacy), they should act to reduce the
threat. However, if health messages highlight the threat
without suggesting that the solution is effective (response
efficacy), behaviour change is less likely to occur (Goei
et al. 2010; Lewis et al. 2013; Witte & Allen 2000).
The EPPM focusses on the controllability of the specific

aspects of health that are being communicated rather than
on the controllability of mortality risk more generally. By
comparison, we propose that perceived control over total
mortality risk should alter motivation towards any behav-
iour with a delayed result, even behaviours unconnected
to the specific risk that is the subject of the communication.
For example, the EPPM would predict that the strength of
your belief that you can control your risk of diabetes by
modifying your diet would affect your motivation to eat
healthily. The contextually appropriate response perspec-
tive would predict that if you believe you are unable to
control your risk of death due to violent conflict, you
should be less inclined to make an effort to eat healthily.
A healthy diet is not recommended for reducing the
threat of violence, yet the controllability of the latter risk
influences the payoff to investing in the former. This is a
subtle but valuable distinction: It suggests that fear
appeals designed using the EPPM may fail to change
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behaviour if their recommendations for mitigating specific
risks only offer people small risk reductions against high
background mortality risk.

6.2. Distinctions between the contextually appropriate
response perspective and terror management theory

Terror management theory (TMT) suggests that people
have an innate fear of death, which leads to a feeling of
terror when they are made aware of their vulnerability
(Greenberg et al. 1986). TMT proposes that when people
are forced to contemplate their mortality (a state known
as “mortality salience”), they will act to buffer their anxi-
eties and suppress conscious thoughts of death. According
to TMT, one of the ways in which people may buffer this
death-related anxiety is by striving to “transcend death”
through lasting achievements, including having children
(Fritsche et al. 2007; Wisman & Goldenberg 2005; Zhou
et al. 2009).
On the face of it, it may seem as though TMT makes

similar predictions to our contextually appropriate response
perspective. For example, both perspectives predict that an
increase in awareness of mortality risk should increase the
desire to have children and to have them sooner rather than
later. However, the theories make different predictions
regarding the effects of mortality on temporal discounting.
According to Kelley and Schmeichel (2015), TMT predicts
that mortality salience should engender a focus on the
future by driving a desire to strive for immortality via
lasting achievements. They contrasted this prediction
with one often made in the evolutionary behavioural sci-
ences (including the contextually appropriate response per-
spective), which is that mortality salience should make
people more present-oriented. However, in making this
contrast, Kelley and Schmeichel (2015) overlooked a key
factor – the controllability of the mortality that is made
salient. When they tested their prediction, using a standard
mortality salience manipulation, they found that partici-
pants showed lower temporal discounting rates in the mor-
tality salience condition than those in the control condition,
who thought about dental pain. The essential elements of
their experiment were as follows: Undergraduate students
(mainly white women) from Texas A&M University were
randomly assigned to either a mortality salience condition
or to a control condition in which they thought about
dental pain (intended to elicit thoughts of an aversive expe-
rience unrelated to mortality). In the mortality salience
condition, participants were asked, “Please briefly describe
the emotions that the thought of your own death arouse in
you” and “Jot down, as specifically as you can, what you
think will happen to you as you physically die and once
you are physically dead.” Thus, the experiment prompted
a group of students who were, presumably (these factors
were not reported), from relatively wealthy backgrounds
and had relatively long life expectancies to consider their
own mortality. It is likely that this manipulation simply
increased their awareness of their existing internal esti-
mates of their own life expectancies, without altering
those estimates. Had the experiment used participants
who expected their lives to be short and uncontrollable,
contemplating their deaths might well have elicited
increased temporal discounting. Further, had the experi-
ment manipulated perceptions of the controllability of
mortality risks, the results might have been different again.

In summary, the contextually appropriate response per-
spective predicts that people should become more present-
oriented in response to indicators that future outcomes,
including their longevity, are beyond their personal
control. By contrast, TMT predicts that people should
become more future-oriented after contemplating their
own deaths and does not specify what the effects of per-
ceived control over that death might be (Kelley & Schmei-
chel 2015; Liu & Aaker 2007). Further, the contextually
appropriate response perspective offers an ultimate expla-
nation (see Glossary – sect. 10): The unalterable prospect
of a short life restricts the payback from investing in the
future. In comparison, TMT offers a proximate account:
Contemplating mortality induces an existential anxiety,
which is buffered by efforts to leave a lasting legacy, engen-
dering a focus on the future. In section 4, we state that ulti-
mate explanations do not generally preclude proximate
ones. However, this case provides an example of how a spe-
cific ultimate account can generate opposing predictions to
one specific proximate one.

7. The implications of the contextually appropriate
response perspective

How should the ideas we have presented so far change our
approach to the question of socioeconomic differences in
behaviour? A key implication of the contextually appropri-
ate response perspective is that such concepts as locus of
control and temporal discounting should be viewed not as
fixed traits but as plastic responses that reflect one’s envi-
ronment and future prospects. Thus, rather than attempt-
ing to train people to be more future-oriented as an
isolated cognitive intervention (as in Marko & Savickas
1998), it may be better to focus on addressing those
factors that cause them to be present-oriented in the first
place. For example, tackling sources of extrinsic mortality
may not only reduce extrinsic mortality risk (a good thing
in and of itself) but also alter BCD behaviours, increasing
individual investments in longer-term outcomes, such as
education. This conclusion echoes that of Geronimus
(1996), who wrote on the matter of teen pregnancy:
As a matter of social policy, focusing on teen pregnancy preven-
tion as the solution to persistent poverty may be the modern-
day equivalent to suggesting that those without bread can eat
cake. Instead or in addition, policy approaches that would
offer poor women and men real reasons to expect to live pre-
dictable, long lives deserve a prominent position on the policy
agenda.

Although we believe that changes to the BCD would be
best achieved by addressing the social-structural inequali-
ties that we argue give rise to it, interventions that adjust
perceptions might also be a fruitful avenue of investigation.
As discussed previously, we have found that priming people
to believe that prevailing mortality risks are controllable
made them more likely to choose a healthy snack
(Pepper & Nettle 2014a). An implication of this result is
that, although we might expect the effects of deprivation
to be somewhat entrenched, behaviour appears to remain
plastic, at least to some extent. However, we do not know
the extent to which improvements in a person’s situation
can compensate for past experiences and damage. More
research is needed to determine the degree of malleability
of behaviour over the life course. Conclusions from further
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research could inform the development of interventions
based around adjusting perceptions and could also answer
important questions about the reversibility of the effects
of early-life adversity.

The reversibility of the effects of early-life circumstances
on health is an important area for future research. We have
suggested that the effects of one’s initial disadvantages can
remain visible (relative to those of others who have not suf-
fered those disadvantages), even after circumstances
improve. However, we do not know to what extent the
effects of initial disadvantage can be erased by bestowing
later advantages. It is possible that there is a point of no
return, after which the effects of early-life circumstances
cannot be reversed. Alternatively, it may be possible to
“catch up” in later life by overcompensating with behaviou-
ral and physiological investments in health.

Another important question concerns the accuracy of
perceptions. Little is known about the extent to which
people’s perceptions reflect their objective situations. It is
possible that perceptions of extrinsic mortality risk may
become skewed as a result of media scare stories or exag-
gerated tales from peers (Sunstein 2003). If this is the
case, simply working to correct those misperceptions may
be sufficient to change behaviours in those whose percep-
tions are skewed. Conversely, people’s perceptions may
fairly accurately reflect their life chances (Lima-Costa
et al. 2012; Mirowsky & Ross 2000). In this case, it might
be considered unethical to adjust perceptions, and
instead it would be better to focus on tackling sources of
extrinsic mortality risk and improving people’s future pros-
pects. Furthermore, information gathered during early life
may alter perceptions of, or responses to, environments in
adulthood (Frankenhuis & Weerth 2013; Placek & Quinlan
2012; Sherman et al. 2015), in which case, understanding
the interaction between early experience and current
context will be extremely important.

Relatedly, the contextually appropriate response per-
spective suggests that public health campaigns designed
to elicit healthier behaviour by highlighting risks may actu-
ally decrease health effort if those risks are perceived to be
beyond individual control. As we discuss in section 6.1,
increasing perceptions of the uncontrollability of overall
personal mortality risk may decrease people’s tendencies
to invest in those areas of health that they are able to influ-
ence. This outcome could have important implications for
the design of health and safety campaigns. For example,
publicising the ways in which one can avoid becoming a
victim of knife crime may make some people feel more
equipped to avoid the danger. However, others may per-
ceive themselves to have little personal control over their
risk of being a knife-crime victim. For those people, such
a campaign might unintentionally reduce the incentive to
take other health-protecting measures (such as reducing
alcohol intake) by making a subjectively uncontrollable
risk more salient.

A further implication of the contextually appropriate
response perspective is that we might expect control over
mortality risk (and other future-limiting factors) to be a
stronger predictor of BCD behaviours than SES itself.
For this hypothesis to be tested, high-quality data on per-
ceptions of control over mortality risk will be needed, and
well-operationalised measures must be developed. We
created a novel measure of perceived extrinsic mortality
risk in a study that found that the association between

self-reported SES and health effort was mediated by per-
ceived extrinsic mortality risk (Pepper & Nettle 2014b).
This measure needs to be validated, and its relationship
to more objective measures should be explored.
Finally, we have argued that small initial disparities can

lead to larger eventual inequalities (sect. 3.2). This observa-
tion helps shed some light on the puzzle of the persistence
of health inequalities in modern welfare states (Macken-
bach 2012). Even in the absence of abject poverty, an accu-
mulation of smaller relative disadvantages may generate
noticeable differences in such outcomes as healthy life
expectancy through additive routes and feedback loops.
An important question for future research will be to pin-
point the specific disadvantages that generate these differ-
ences, so that they can be addressed.

8. Clarifications and caveats

Several aspects of the contextually appropriate response
perspective may require clarification. We have chosen to
address these issues in their own section rather than
disrupt the narrative of the preceding ones. Here, we
present our clarifications in the order in which they have
arisen in previous sections, linking back to them for ease
of reading.

8.1. The BCD only applies on average

In section 2, we introduce the BCD, a cluster of behaviours
that tend to be associated with economic deprivation. We
wish to emphasise that the behaviours in the constellation
only tend to be associated with economic deprivation,
because poorer people, on average, experience more
things that are beyond their control. However, some
poorer individuals will not experience much that is
beyond their control, and some higher-SES individuals
might be present-oriented because of atypical experiences
of low control. The contextually appropriate response per-
spective simply aims to explain why, on average, people of
lower SES are less future-oriented than those of higher
SES in a range of domains.

8.2. The BCD and concepts of risk

We have argued that temporal discounting is a common
thread connecting the behaviours of the BCD (sect. 2.1),
driven by the extent to which people view their futures as
uncertain or as certain to be bleak. As such, our story
may appear to be as much about risk as about temporal dis-
counting. It is therefore important for us to make some
clarifications regarding the concepts of risk and how they
relate to our contextually appropriate response perspective.
When researchers refer to links between risk and tempo-

ral discounting, they may be referring to different things.
Some studies examining associations between temporal dis-
counting and “risky” behaviour use a loose conceptualisa-
tion of risky behaviour, encompassing most activities
associated with an increased likelihood of experiencing
undesirable outcomes, such as engaging in unprotected
sex or using drugs recreationally (Laghi et al. 2012;
Romer et al. 2010; Teuscher & Mitchell 2011). However,
these real-world behaviours do not necessarily reflect the
concept of risk acceptance as operationalised in many
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laboratory-based studies. In psychological and behavioural
economic studies, risk acceptance has been defined as a
willingness to accept options offering a higher variance in
payoff over those with equal expected values and a lower
payoff variance (e.g., Daly & Wilson 2001). To give a
simple example, a risky choice task might ask participants
to choose between smaller guaranteed rewards (e.g., £5)
and larger uncertain ones (e.g., a 50% chance of getting
£10), which would pay out equal amounts if the choice
were repeated over a longer term (the choices are of
equal expected value). Our contextually appropriate
response perspective helps us understand why lower-SES
people might engage in real-world behaviours that might
be classified as “risky” in the looser sense. However, it
does not make predictions about SES differences in prefer-
ences for, or the acceptance of, risk defined as variability in
outcomes.
To the extent that it will influence tolerance of the uncer-

tainty inherent in any delay, people’s level of risk accep-
tance may affect their temporal discounting. Studies have
shown that when immediate rewards are made riskier (in
the probabilistic sense) or future rewards are made less
risky, preferences for immediate rewards are reduced, sug-
gesting that temporal discounting is driven directly by pref-
erences for certainty (Andreoni & Sprenger 2012; Weber &
Chapman 2005). Thus, risk acceptance is one of many
factors that may contribute to the BCD. Nevertheless, in
this article, we have chosen to focus on the idea that, all
else being equal (including risk acceptance in the sense of
accepting variable outcomes), a lack of control over
future outcomes leads people to prioritise the present.

8.3. The extrinsic-intrinsic distinction as a means of
simplification

Inspired by models of the evolution of ageing, which make
the distinction between extrinsic and intrinsic mortality
risk, we have proposed that people adjust their behaviour
in response to extrinsic mortality risk and other uncontrol-
lable factors. However, it has been argued that no causes of
mortality are truly extrinsic. Rather, in some cases, the
effort required to counter mortality risk may be so great
that, when traded off against other important endeavours,
it is too costly to act to alleviate the risk (Kaplan et al.
2003). In section 2.2, we suggest that if you live in a neigh-
bourhood beset by violent crime and cannot afford to move
to a better neighbourhood, this risk is beyond your control.
In this scenario, you might still take precautions to reduce
your risk of becoming a victim of violence, but these may be
too extreme to be realistically considered: For example, you
might avoid leaving the house altogether to remain safe.
However, this behaviour would generate substantial oppor-
tunity costs – for example, making it difficult to do paid
work or to obtain food.
In the same manner, we have suggested that unhealthy

behaviours do some amount of irreparable damage to
health that, once done, could be considered extrinsic
(sect. 3.2). This is a simplification, made for illustrative pur-
poses. In truth, the damage is probably not irreparable:
More likely, the payoff from allocating finite energy to
somatic repair is less than the payoff from allocating it to
other activities, meaning that the damage is not repaired
(Cichoń 1997; Kirkwood 2002; Kirkwood & Austad 2000).

8.4. The BCD is not necessarily adaptive, and perceptions
are not necessarily accurate

We have argued that BCD behaviours are comprehensible,
given the circumstances commonly associated with eco-
nomic deprivation, and have used concepts from the evolu-
tionary literature to illustrate our point. However, we do
not mean to argue that the BCD is necessarily evolution-
arily adaptive (that it enhances Darwinian fitness). The ten-
dency to prioritise more immediate outcomes over delayed
ones may have been adaptive in ancestral environments
that contained accurate cues to mortality, yet features of
our contemporary existence may skew perceptions, and
thus behaviour, away from what is strictly optimal (as
defined in behavioural ecological models of the sort we
present in sect. 3). For instance, as we mention in section
7, perceptions may be skewed by media scare stories or
by films containing fictional violence – stimuli that would
not have existed in ancestral environments. Thus, we do
not suggest that the BCD is strictly adaptive, simply that
BCD behaviours are a contextually appropriate response
to the circumstances in which poorer people find
themselves.
Relatedly, this raises the issue of the distinction between

perceptions and reality. Throughout this article, we have
assumed that perceived personal control and actual per-
sonal control are highly correlated. This is a tricky assump-
tion, and few studies appear to assess the accuracy of
people’s perceived personal control over such factors as
mortality risk. However, there have been studies on the
accuracy of beliefs about the risk of death by certain
causes and the extent to which people believe those risks
can be ameliorated by societal actions (Girasek 2001;
Hakes & Viscusi 2004; B. Smith et al. 1999). Such
methods could potentially be adapted to determine the
accuracy of people’s perceived personal control over mor-
tality risk.

8.5. More experimental evidence is needed

Although we have reviewed a great deal of evidence in
support of the contextually appropriate response perspec-
tive (sect. 5), much of this evidence is correlational. As
such, it cannot confirm causal links between expectations
of the future and BCD behaviours. Generally, these
studies are correlational because of the logistical and
ethical challenges involved in manipulating people’s
future prospects to study the results. This is problematic,
because it is important to address the potential for con-
founds and the possibility of reverse causation. One way
of beginning to do this is to manipulate people’s percep-
tions of future-limiting factors, such as extrinsic mortality
risk, before measuring their short-term behavioural
responses. This has been done in a number of experiments,
some of which have been reviewed above and which we
emphasise in this section.
A number of the TMT studies examining the effects of

mortality salience have generated results that fit with the
contextually appropriate response perspective. For
example, experiments based on TMT have found that
making mortality salient leads people to report wanting to
have children sooner (Fritsche et al. 2007; Wisman &Gold-
enberg 2005). However, the TMT explanations for these
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findings are rather different from those we have outlined,
as discussed in section 6.2.

Some priming studies manipulating perceived mortality
risk reported subsequently increased delay discounting
and desires to have children sooner, but only among
lower-SES participants (Griskevicius et al. 2011a; 2011b).
Similarly, one study showed that male participants reported
wanting more children after answering questions designed
tomake them think aboutmortality (Mathews& Sear 2008).

Some of our own experiments, mentioned in section 4.1,
have found that if people were primed to feel that prevail-
ing mortality risks were controllable, they were subse-
quently more likely to choose a healthy snack than an
unhealthy one (Pepper & Nettle 2014a). These experi-
ments were subtly different from those mortality priming
studies mentioned above, because they were specifically
designed to systematically manipulate the perceived con-
trollability of mortality risk rather than simply to make mor-
tality more salient.

Another interesting result comes from an experiment
that may have manipulated perceived controllability of
mortality risk without directly intending to do so. Callan
et al. (2009) investigated the impact of “just-world threat”
on temporal discounting. They exposed participants to a
video of a woman talking about her experience of living
with HIV. Half of the participants were subsequently told
that the woman had contracted HIV by having unprotected
sex with someone she met at a friend of a friend’s party.
The other participants were told that she contracted HIV
after being in a car accident and getting infected by a con-
taminated blood transfusion. The authors designed the
latter scenario to be a just-world threat in which the
woman could be perceived as an innocent victim who had
contracted HIV without having done anything to deserve
it. Participants who were exposed to this just-world threat
subsequently discounted future rewards more steeply
than those who were told that the woman contracted
HIV after unprotected sex. Callan et al. interpreted this
finding as a link between the need to believe in a just
world and the ability to delay gratification. An alternative
interpretation of this finding is that the just-world threat
scenario acted as a cue to extrinsic mortality risk, thereby
provoking the prioritisation of more immediate rewards.

One behavioural economic experiment used a paradigm
designed to separate the effects of poverty per se from
those of income shocks (Haushofer et al. 2013). Study sub-
jects were either given large initial endowments (the
“always-rich” group) or small initial endowments (the
“always-poor” group). All participants then performed 15
rounds of work on a task that earned them money and
were presented with information about their current
wealth relative to that of other participants at the end of
each round. Some of the participants in the always-rich
and always-poor groups then experienced sudden and
unexpected changes (increases or decreases) in their
wealth levels. Subsequently, measures of temporal dis-
counting were taken. Always-rich and always-poor partici-
pants who had not experienced unexpected wealth
changes did not discount future rewards differently.
However, participants who had experienced negative
income shocks (unexpected decreases in wealth) subse-
quently discounted future rewards more steeply, regardless
of whether they were in the always-rich or always-poor
group. The unpredictable and uncontrollable nature of

the income shocks had an effect that was not generated
by simply being relatively poor within the context of the
economic game.
One finding regarding the importance of control comes

from an experimental intervention designed to improve
outcomes for those living with poverty and social exclusion.
Ghosal et al. (2013) reported a randomised controlled trial
of an intervention designed to bolster a sense of agency
among sex workers in Kolkata. The intervention resulted
in participants’ making increased efforts to save money
for the future (they were more likely to invest their pro-
gramme participation payments into bonds that would
take a year to mature) and to take care of their health
(they made more visits to their doctors).
The results of these experiments lend support to the con-

textually appropriate response perspective, but the majority
of them were not designed to directly test it. Further exper-
imental tests are needed, and methods can be built upon
these initial experimental attempts at manipulating factors
such as perceived mortality risk.

9. Conclusion

We have introduced a behavioural phenomenon associated
with SES, which we call the behavioural constellation of
deprivation (BCD; see sect. 2). We have established that
the behaviours of the constellation are characterised by dis-
investment in the future, which we view as a contextually
appropriate response to having a limited ability to ensure
returns on investments in future outcomes (sects. 2.1–
2.4). We have also discussed the evolutionary theoretical
models that inspired this contextually appropriate response
perspective (sect. 3). We have outlined how key principles
from these models can help us understand the dynamics of
the BCD: (1) Small initial disparities can lead to larger
eventual inequalities, (2) feedback loops can embed
early-life circumstances, (3) constraints can breed further
constraints, and (4) feedback loops can operate over gener-
ations. We have discussed the mechanisms by which
restricted control over future-limiting factors might gener-
ate BCD behaviours, making the distinction between prox-
imate and ultimate types of explanation (sect. 4). We have
reviewed literature from other fields, which has converged
on similar conclusions regarding the roles of perceived
control and the future in explaining behaviours from the
BCD (sect. 5). Then, we have offered some specific exam-
ples of how the contextually appropriate response perspec-
tive differs from other approaches (sect. 6). Finally, we
have highlighted some of the key implications of the con-
textually appropriate response perspective for policy and
future research (sect. 7) and outlined some important clar-
ifications and caveats (sect. 8).

ACKNOWLEDGMENTS
This work was funded by European Research Council grant AdG
666669 - COMSTAR. We are grateful to all of our anonymous
reviewers, whose thoughtful comments have helped us improve
this article.

10. Glossary

Socioeconomic status (SES) refers to ranking in a social
and economic hierarchy and is usually measured by one
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or more factors, including education, occupation, income,
and personal wealth.
The behavioural constellation of deprivation (BCD)

is the cluster of behaviours associated with socioeconomic
status, described in this article (sect. 2).
The contextually appropriate response perspective

proposes that behaviours can be understood as appropriate
responses to the challenges faced by an organism within a
given context.
Extrinsic mortality risk is the part of a person’s risk of

death that cannot be influenced by their investment in
healthy behaviour or physiological repair. It is the portion
of total mortality risk that is not intrinsic.
Intrinsic mortality risk is the part of a person’s risk of

death that can be influenced by their investment in healthy
behaviour or physiological repair. It is the portion of total
mortality risk that is not extrinsic.
Impulsivity has been described in various ways. For

example, impulsivity has been defined as a tendency to
act with less forethought than others with equal ability
and knowledge. It has also been defined as the propensity
to have rapid, unplanned reactions to stimuli without con-
sidering the negative consequences of these reactions.
Generativity refers to the belief that one’s actions have

future consequences.
Time preference describes how an individual’s prefer-

ence for an outcome varies as a function of the time to
reach that outcome.
Time perspective describes the extent to which a

person’s focus on past, present, and future experiences
influences their decision making in the present.
Future discounting is the tendency to choose smaller-

sooner rewards over later-larger ones. Future discounting
is also referred to as temporal discounting or delay dis-
counting and is often used as a measure of time prefer-
ence. The inverse of future discounting is often referred to
as the ability to delay gratification.
Future orientation describes the extent to which a

person focusses on future outcomes, with present orien-
tation being the converse.
Consideration of future consequences describes the

extent to which a person’s consideration of future outcomes
influences their behaviour in the present.
Locus of control describes the extent to which a person

believes that their life outcomes are determined by their
actions rather than by the actions of others or by chance.
At its simplest, a person’s locus of control can be described
as internal (a result of their own actions) or external (result-
ing from external forces, including the actions of others).
Health locus of control is the same as the concept of

locus of control (above) but is applied specifically to
health outcomes. Note that the Multidimensional
Health Locus of Control Scale (MHLC), a commonly
used measure of health locus of control, does not
measure perceived control over mortality risk but focusses
on control over morbidity risk.
Self-efficacy describes the extent to which a person

believes in their own ability to complete a task. This is
also referred to as perceived behavioural control.
Ontogeny is the developmental life-span of an

organism.
Ontogenetic calibration is the process of an individual

adapting to its environment during the course of
development.

Ultimate explanations address the question of why
something should be. They usually involve identifying the
evolutionary (adaptive) function of a trait or behaviour.
Proximate explanations address the question of how

something happens. They usually involve identifying phys-
iological or psychological mechanisms that produce a trait
or behaviour.
The uncontrollable mortality risk hypothesis is the

hypothesis that people who perceive that they are likely
to be killed by factors beyond their control should be less
motivated to invest effort in looking after their future
health, because they are less likely to survive to reap the
rewards of their healthy behaviour.
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Abstract: “Low-agency” public health interventions do not rely on
individuals using their personal resources to benefit. These help people
enact the choices they wish to make and are likely to increase objective
and perceived control. Lower-agency interventions have been criticised
as constraining individual choice. Pepper & Nettle show that this is
unlikely to be the case.

As a public health researcher, I am primarily interested in the “so
what?” of behavioural science. I want to know what solutions are
available to solve the problems we so often identify in research.
Thus, I found myself reading Pepper & Nettle’s (P&N’s) eloquent
and convincingly argued target article, wondering what the
dénouement would be in terms of implications for interventions.
The authors identify that reducing extrinsic sources of mortality

to increase perceived control is likely to be “best achieved by
addressing the social-structural inequalities” (sect. 7, para. 2).
However, they do not linger long on this option, presumably con-
sidering wholesale social and political change to be beyond the
reach of most behavioural scientists. Otherwise, they are concise
and somewhat circumspect. One of their few concrete suggestions
is to manipulate perceived control, but they acknowledge that it
may be unethical to manipulate perceptions beyond the objective
“truth.” If wholesale social and political change is off the table,
then perhaps we must accept that persistent socioeconomic differ-
ences in objective control will persist. This circumstance leaves
the potential for manipulating perceived control within the
bounds of the “truth” somewhat limited.
However, maybe there is a middle ground. Perhaps it is possi-

ble to manipulate objective – and, hence, perceived – control
without resorting to wholesale social and political change. Reflect-
ing P&N’s proposals, in the field of dietary public health, growing
evidence suggests that many parents find it hard to enact their
desire to feed their families and themselves better for reasons
beyond their control. For example, mothers living in low-
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