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Abstract

Over the last ten years, there has been increased interest in the evolutionary origins of depressive phenomena. The current article provides a
review of the major schools of thought that have emerged in this area. First, we consider important Darwinian explanations of depressed mood,
including an integrative social risk hypothesis recently proposed by the authors. According to the social risk hypothesis, depression represents an
adaptive response to the perceived threat of exclusion from important social relationships that, over the course of evolution, have been critical to
maintaining an individual's fitness prospects. We argue, moreover, that in the ancestral environment, depression minimized the likelihood of
exclusion by inducing: (i) cognitive hypersensitivity to indicators of social risk/threat; (ii) signaling behaviours that reduce social threat and elicit
social support; and (iii) a generalized reduction in an individual's propensity to engage in risky, appetitive behaviours. Neurobiological support for
this argument is also provided. Finally, we review three models that endeavour to explain the relationship between the adaptations that underlie
depressed mood and clinically significant, depressed states, followed by a consideration of the merits of each.
© 2006 Published by Elsevier Inc.
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1. Introduction

In the past, theoretical and empirical approaches to depres-
sion have been dominated by investigations targeting the symp-
tomatology and treatment of severe, clinically-significant
depressed states, and questions of etiology have been largely
reserved for precipitants of immediate relevance to the depressed
individual. While such proximate causes are undoubtedly of
central importance to an understanding of depressive phenom-
ena, more recently an expanding body of literature has focused
on evolutionary, or functional, explanations. Arguably, Darwin-
ian explanations of depression (e.g., Allen and Badcock, 2003;
Bowlby, 1980; Gilbert, 1992; Nesse, 2000; Price et al., 1994;
Watson and Andrews, 2002) are of practical and theoretical
importance for three reasons. First, an understanding of the role
of depressive phenomena in an evolutionary context provides
insight into why people experience depression. If depressed
states evolved in response to certain adaptive problems in our
evolutionary history, they may be said to perform a particular
adaptive function. By isolating that function, one stands to
introduce a new tier of explanation — an understanding of
depression rooted in the lives of our ancestors. Notably, such an
approach is also likely to yield direct, practical implications with
regards to treatment (Price et al., 1994; Watson and Andrews,
2002). Second, an evolutionary account of depression chal-
lenges the more traditional view that depressed states are
intrinsically associated with dysfunction (Gilbert, 1998). If it can
be shown that it played an adaptive role in our past, it follows
that in some situations, depression provided reproductive
benefits for the individual or their kin. Third, and finally, a
Darwinian framework provides a powerful heuristic for
generating testable hypotheses concerning psychological phe-
nomena (Cosmides and Tooby, 1994), and facilitating broadly
integrative explanations of them (Buss, 1995).

The idea that depression has evolved in response to specific
adaptive problems is by no means a theoretical novelty. The
argument enjoys a six-decade history (McGuire and Troisi,
1998), and has drawn contributions from a broad range of
theorists (e.g., Allen and Badcock, 2003; Bowlby, 1980; Gilbert,
1992; Nesse, 2000; Price et al., 1994; Watson and Andrews,
2002). Generally, explanatory frameworks that have emerged
from this expanding body of literature can be meaningfully
grouped into two broad categories: explanations of normative,
depressed mood, and explanations that explicitly target more
severe, clinically significant depressed states. We shall now
consider each of these prevailing schools of thought in turn.

2. Darwinian models of depressed mood

Although the concept of adaptation should not be reflexively
applied to biological and behavioural features without sound
logical reasons, we propose that mood states are appropriate
targets for an evolutionary analysis. First, they are ubiquitous
human capacities indicating a considerable degree of speciali-
zation (Cosmides and Tooby, 1994). Second, they are activated
by specific contexts, suggesting that their input is specialized
(Oatley, 1992). Finally, mood states are characterized by com-
plex but coordinated sets of output in the form of physiology,
overt behaviour, and conscious experience.

While there has been some very useful work on the distinct
adaptive functions of other negative mood states like anxiety
(Öhman et al., 1985), the adaptive significance of depressed
mood has proven more elusive. For example, there is conside-
rable evidence that the essential psychological “theme” of an-
xiety is threat, whereas the “theme” for depression is loss (Clark
and Beck, 1989) or defeat (Price, 1972; Gilbert, 1992). Despite
such distinctions, the argument that anxiety is an adaptive
response to threat (facilitating early detection and responses) is
more widely accepted than any evolutionary claim regarding
depression. Indeed, it is not even clear what kind of loss is most
relevant to depression (McGuire et al., 1997).

Nesse (1998) has argued that circumstances involving the
loss (or the threat thereof) of a reproductive resource are likely
to shape negative mood states, while circumstances involving
the gain (or potential gain) of such resources are likely to shape
positive ones. Thus, an evolutionary understanding of depres-
sion should depend on: i) identifying recurrent situations in the
ancestral environment typically associated with biologically
significant loss or gain; ii) describing the selection pressures in
such situations (i.e., the particular social-reproductive goals that
they would have threatened); and iii) isolating the features of
depressed mood that would have enabled the organism to cope
with these pressures (Nesse, 1990). While this approach has
engendered a range of propositions, three prevailing schools of
thought characterize the literature: the conservation of resour-
ces, social competition, and attachment theories of depression.

2.1. Theories of resource/energy conservation

Conservation of resource theories assert that the inhibition of
appetitive functions associated with depression (i.e., low levels
of energy, pleasure, and appetitive motivation) is likely to be
adaptive by allowing an individual to conserve resources and
later redirect them towards more productive endeavors. Ac-
cording to such views, depressedmood is instigated by a low rate
of positive reward or insufficient control over rewards or pu-
nishments. Seligman's (1975) learned helplessness theory, for
example, was founded on studies of animals exhibiting helpless
behaviour when subjected to uncontrollable aversive events.
Nesse's (2000) resource allocation model concentrates more
on low rates of rewarding outcomes. Here, depressed mood
represents an adaptive response to the propitiousness of si-
tuations by adjusting resource allocation (e.g., energy and
investment) to inhibit investments in poor pay-off activities. In a
similar vein, incentive disengagement theory (Klinger, 1975,
1993) proposes that depressed states disengage an organism
from unobtainable incentives or goals, whilst Leahy's (1997)
“sunk costs” model suggests that depression occurs when
people persevere too long with behaviours resulting in low or
diminishing rewards. Consistent with such models, Champion
and Power (1995) have argued that depression-prone people
tend to over-invest in a limited number of goals and, when such
goals fail, there is a collapse in an individual's incentive and
motivational systems.



817N.B. Allen, P.B.T. Badcock / Progress in Neuro-Psychopharmacology & Biological Psychiatry 30 (2006) 815–826
2.2. The social competition theories

A central claim of evolutionary theory is that an individual's
access to reproductive resources will vary according to his or her
position, or rank, within the wider social group (Buss, 1999).
Accordingly, humans are powerfully motivated to acquire such
status through competitive encounters with others (Buss, 1991).

Perhaps the first author to apply this argument to depression
was Price (1967), who has developed a Darwinian explanation
of depressive states based on ritual agonistic (or fighting)
behaviours (e.g., Price, 1998, 1992; Price and Sloman, 1987;
Price et al., 1994). Price has argued that in any agonistic
encounter between competitors, the stronger contestant will
typically adopt an escalating strategy to increase its chances of
success (i.e., continuing to participate in the contest, possibly
threatening or attacking its opponent); whilst the losing
contestant will adopt a de-escalating strategy, characterized by
subordinate or yielding behaviour (Price, 1998). This latter
strategy represents a withdrawal from the fight, reducing the risk
of physical incapacity or death by sending ‘no-threat’ signals to
deactivate the aggressive behaviour of the attacker (Price, 1984).
Here, depression is conceptualized as an evolved, involuntary
de-escalating strategy — enabling the individual to acknowl-
edge defeat in ritual agonistic encounters, and adapt to the
resulting loss in social rank (Price et al., 1994).

However, while fighting and intimidation are effective
competitive strategies for most species, this is not always the
case with humans and other primates (de Waal, 1989). Instead,
resource acquisition and the formation of important social
defenses rely heavily upon an individual's ability to elicit help
from others. Thus, ritual agonistic behaviours have been re-
placed, at least partially, by competition through attraction —
such that an individual's fitness prospects will depend largely
upon his or her social value, prestige and attractiveness (Barkow,
1989). Gilbert and co-workers (e.g., Gilbert, 1997; Gilbert et al.,
1995) embrace this argument in their notion of Social Attention
Holding Power (SAHP).

SAHP refers to “the ability to elicit positive attention and
social rewards, in the form of approval, praise, acceptance,
respect, admiration, desire, etc.” (Gilbert, 1997, p. 118). Gilbert
suggests that humans compete for status through bestowing
benefits on others to maximize SAHP, and that status differences
are attributable to differences in the degree and quality of atten-
tion conferred by others (Buss, 1999). The biological signi-
ficance of high SAHP has been highlighted by recent research
that has shown that rhesus macaques will sacrifice a fluid reward
in order to view images of high status conspecifics, but require
an overpayment of fluid rewards in order to view images of low
status conspecifics (Deaner et al., 2005). These findings suggest
that even in non-human primates, social attention is differen-
tially allocated according to status.

Importantly, agonistic strategies to cope with conspecific
challenges have not disappeared, but are overlaid with SAHP-
oriented systems. Consequently, not only may aggression be a
common response to being deprived of the approval, support,
admiration, respect or love to which one thinks oneself is en-
titled (Baumeister et al., 1996a,b), but loss of control over such
signals may activate the defensive, subordinate, and social de-
feat responses of loss of confidence, anxiety, and depression.

2.3. The attachment theory of depression

Central to the attachment theory of depression is the pro-
posed fitness consequences of affective bonding. Indeed, accor-
ding to Buss (1991), mate retention, reciprocal dyadic alliance
formation and coalition building are among the principal social
selection pressures that have shaped human evolution.

One of the first proponents of the attachment model of
depression was Bowlby (1969, 1973, 1980), who forwarded an
evolutionary argument for interpersonal attachments based on
parent–child interactions. Given the gradual maturation and
protracted helplessness of human infants, the survival and
emergent reproductive success of one's offspring necessitates
an intensive contribution of time, commitment, energy and
resources (Ingram et al., 1998). Bowlby (1988) argues that
affective bonding ensures that a parent will provide the neces-
sary commitments to safeguard the survival, and latent repro-
ductive success, of his or her child(ren), and thus, the survival
and perpetuation of that parent's genes.

It has also been suggested that affectional bonding between
adult sexual partners has evolved to ensure the contribution of
protection and resources from the father during the mother's
pregnancy, and periods when the female must focus on the care
of offspring (Ainsworth, 1991). Affiliative relationships are also
seen to play a central role in the formation of social defenses and
the acquisition of resources, as they enable the individual to
elicit assistance from conspecifics (Ainsworth, 1991).

In specific relation to depression, the attachment model
suggests that behaviours designed to maintain proximity to
caregivers are instigated when significant affectional bonds are
threatened (Gilbert, 1992). The model attributes depressive
onset to the loss or dissolution of significant interpersonal
relationships (Ingram et al., 1998), and has germinated several
hypotheses concerning the adaptive function of depressive
states. Some, for example, have suggested that depression
inhibits exploratory or risk-laden activities in the absence of
secure attachment bonds, and instigates appeasement-related
behaviours designed to maintain relationships (Gilbert, 1992).
Others have argued that the depressive response serves as a
distress call (Frijda, 1994), provokes a search for the lost rela-
tionship (Averill, 1968), or motivates the sufferer to avoid
further deterioration of preexisting bonds (Ingram et al., 1998).

2.4. The social risk hypothesis: an integrative view

While the perspectives outlined above provide important,
complimentary insights into the adaptive significance of de-
pression, we have suggested elsewhere that they are not
mutually exclusive (Allen and Badcock, 2003). The conserva-
tion of resources views, while explaining the inhibition of
reward seeking behaviour that is prominent in depression, do
not explicitly account for the features of depressed mood that
are specifically associated with social cognition and behaviour,
especially self-depreciation and the fact that depression is
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specifically associated with withdrawal from social contexts.
Furthermore, they do not explain why precipitants of depression
are more typically social than asocial in nature (e.g., Monroe et
al., 1999; Rudolf et al., 2000). Moreover, although the idea that
depression evolved as a response to the loss or dissolution of
attachment bonds does point to the social origins of depressive
phenomena, its explanatory power is limited by the fact that
only a proportion of human relationships (especially amongst
adults) can be validly characterized as attachment relationships
(Fiske, 1991; Haslam, 1994), and that the contexts that elicit
depression often involve humiliation and entrapment rather than
interpersonal loss (Brown et al., 1995; Gilbert and Allan, 1998).
Also, the idea that depressed states motivate an individual to re-
establish lost relationships or seek out new ones does not fit well
with the demobilization and social withdrawal that characterise
of depression. Finally, although the argument that depression
evolved from more primitive subordinate strategies does ex-
plain many of its features and has led to some supportive
research findings (Gilbert and Allan, 1998), previous accounts
have not explicitly explored the way in which this rank-oriented
strategy has been adapted to the human social environment,
especially in terms of the diversity of human social relationships
(Fiske, 1991; Haslam, 1994), and the dramatic advances in
social cognition associated with evolution whereby humans
(and possibly some other primates) developed the capacity to
think about the mental states of others (Bradshaw, 1997; Byrne
and Whiten, 1986; Mithen, 1996). We have proposed that many
of the important insights of these approaches can be integrated
and extended by an analysis of social risk assessment in de-
pression (Allen and Badcock, 2003).

Wiggins and Trapnell (1996) have argued that all forms of
interpersonal relatedness can be understood in terms of two
fundamental dimensions: agency (or power) and communion
(affiliation). These dimensions of relatedness are emphasized by
the social competition and attachment views, respectively.
However, both of these domains of interpersonal behaviour
present social risks, that is, risks to one's social circumstances,
well-being and reputation. The dimension of agency, for exam-
ple, presents risks of defeat, humiliation, and entrapment, while
the dimension of affiliation presents risks of rejection and
shunning. The social risk hypothesis (Allen and Badcock, 2003)
suggests that depressive phenomena can be conceived as a
defensive psychobiological response to increased risk within
either one of these interpersonal domains.

Finally, another issue with the theoretical perspectives pro-
posed to date is that they are often not explicit about which
aspects of depressive phenomena, or forms of depression, they
conceive of as reflecting species-wide adaptive functions, and
which aspects they consider maladaptive. There is a diversity of
opinion, for instance, about whether clinical forms of depression,
such as Major Depressive Disorder or Dysthymia, reflect evolu-
tionary adaptations or adaptive mechanisms operating outside of
their adaptive range.We will return to this issue later in the paper.

2.4.1. Avoiding social exclusion
Many theorists have argued that depressed states are most

essentially related to reductions of positive affect (anhedonia
being a key defining feature), and that the regulators of positive
affect are embedded in social cognition and behaviour (Allen
and Badcock, 2003; Gilbert, 1989, 1992; Gotlib and Hammen,
1992; Joiner and Coyne, 1999; Watson, 2000). Critical to our
functional or evolutionary view of depression is the proposition
that there are various biological processes that guide individuals
to enact certain social roles. There are many clues in the
research literature that suggest that social processes (both in
terms of social cognition and interpersonal behaviour) play a
critical role in the aetiology and maintenance of depressed
states. Critical empirical observations here include findings that
depression is often precipitated by interpersonal events (as
noted above), and that interpersonal processes regularly mediate
the exacerbation or resolution of depressive episodes (Joiner
and Coyne, 1999). Stressful interpersonal contexts are amongst
the most reliable predipitants of depressed states (Kendler et al.,
2003; Monroe et al., 1999) and certain interpersonal behaviours,
such as excessive reassurance seeking, are strong and specific
predictors of risk for depression (Joiner and Metalsky, 2001).

Our model of the function of depressed states seeks to
explain why there is such a close link between social cognition,
social behaviour, and depressive phenomena. The social risk
hypothesis of depression (Allen and Badcock, 2003) suggests
that depressed mood (i.e., down-regulation of positive affect
and confident engagement in the world) evolved to facilitate a
risk-averse approach to social interaction in situations where
individuals were typically at risk of exclusion from social
contexts (i.e., dyadic relationships or groups) that were vital to
dealing with adaptive, socio-reproductive challenges.

As we have already noted, evolutionary models emphasize
that an individual's access to non-plentiful, fitness-enhancing
resources depends largely upon his or her position in a social
context. Indeed, given that human groups contain concentra-
tions of particular reproductive resources, including potential
mates, kin to whom altruism can be directed, and non-kin with
which to exchange resources, the effect of social exclusion on
various proximal adaptive tasks can be considerable (Buss,
1990). Furthermore, in the Pleistocene period, social exclusion
may have threatened one's survival by excluding the individual
from group-based benefits in terms of protection from predators
or foraging for food.

Consequently, a critical matter for the individual is to detect
when the danger of exclusion from currently beneficial social
relationships is high. The argument that individuals are highly
sensitive to how they are perceived and valued by others, and
that this sensitivity is based on an evolved human drive for
social belonging, has previously been forwarded by Baumeister
and Leary (1995), Bowlby (1969) and Tooby and Cosmides
(1996), and has also received some empirical support (see
Gardner et al., 2000; Williams and Sommers, 1997). The social
risk hypothesis maintains that the loss or dissolution of
significant interpersonal relationships, and/or experiences
implicative of low status (such as defeat or humiliation), can
be categorised more broadly as signals that throughout
evolutionary history have been associated with the kind of
lowered social value that could lead to ostracism from important
social contexts. Indeed, we would argue that precipitants of
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depression do not just involve loss or defeat, but rather, any
socially relevant experience that indicates (or has indicated
through evolutionary history) to an individual that his or her
ability to successfully negotiate important social contexts is
critically low. Such precipitants may include, for example,
negative interpersonal experiences (such as losses or rejec-
tions); the failure of an important goal; loss of social rank or
status; and/or perceptions of a lack of control in social situations
(as is the case with experiences of entrapment). Once the
depressive mechanism is activated, the usual opportunity-seek-
ing social investment strategy shifts towards a risk-averse
strategy, namely, that of depressed mood.

2.4.2. Ecological actions of the depression mechanism
As others have also proposed (Leahy, 1997; Nesse, 2000), the

social risk hypothesis suggests that the adaptive function of the
depressive state is to protect an individual's fitness prospects by
minimizing behaviours that put social connections at risk, and
ensuring the reduction and avoidance of further threats to
reproductive opportunities.

Arguably, under the threat of social exclusion, those who
were able to cautiously increase their social value, while min-
imizing the risk of further reductions, were more likely to have
preserved their participation in adaptive social contexts, and
were favoured by natural selection. On the other hand, those
who did not adjust their social behaviour in the face of low
social value were at even greater risk of exclusion from critical
social alliances.

Thus, we have argued that the depressionmechanism controls
aspects of both social perception and behaviours to reduce the
likelihood of further, critical reductions in an individual's social
value. The mechanism affects social-perceptual processes in that
the individual becomes hypersensitive to indications of social
risk. In terms of social behaviour, themechanism influences both
communicative behaviour (signalling in order to reduce threats
and to elicit safe forms of support), and resource acquisition
behaviours (a general reduction in behavioural propensities
towards high-risk investments that may result in interpersonal
conflict or competition).

2.4.3. Neurobiological evidence consistent with the social risk
hypothesis

In this paper, we have briefly outlined a model of depression
that we believe successfully integrates many of the previous
arguments concerning the adaptive significance of depressed
mood states. In the following section, we explore how this
hypothesis is consistent with findings that have emerged from
neurobiological research concerning depressive phenomena.

First, it is interesting to note that a neurochemical expla-
nation for the link between negative social experiences and
onset of depression has been forwarded by Deakin (1996).
Deakin (1996) has argued that 5-HT1A receptors mediate coping
responses which minimise the impact of psychosocial adversity
by modulating the operation of medial temporal lobe memory
circuits. Through a mechanism of dissociation and denial, these
circuits function as a ‘resilience’ system that reinstates normal
behaviours in the face of chronic or repeated adversity. Deakin
(1996) contends that social contact is critical to maintain the
functioning of 5-HT1A resilience mechanisms, including those
that preserve self-esteem. Thus, in contexts involving minimal
social contact, psychosocial adversity is likely to interfere with 5-
HT neurotransmission, causing a breakdown in this resilience
system and thereby resulting in low self-esteem and depression.

Consistent with this, inhibition of monoamine function,
including serotonergic function, has long been associated with
depression, and is thought to be the principal mechanism of the
action of some antidepressant drugs (Lambert et al., 2000; Stahl,
2000). Furthermore, work on the effects of serotonin on social
behaviour in non-human primates has also implicated this
neurotransmitter system in social vigilance, revealing an
association between low levels of CNS responsiveness to 5-
HTand the devotion of a high percentage of time to inter-animal
vigilance (McGuire et al., 2000).

Additional work has pointed to a relationship between neu-
robiological correlates of depression and hypersensitivity to
social risk. For example, the amygdala, a brain region that has a
critical role in the detection of threatening and fear-related
stimuli, is known to be hyperactive during depressed states
(Cahill et al., 1996; Davidson and Irwin, 1999). Most relevant to
our argument, however, is that fact that the amygdala has also
been shown to have a critical role in complex social judgments,
especially judgments of socially threatening stimuli (Adolphs,
1999). It has been demonstrated, for example, that lesions to the
amygdalae are associated with impairment in judging the emo-
tional and social characteristics of faces, especially those that
imply social danger such as untrustworthiness, and inapproa-
chability (Adolphs et al., 1994, 1998). Amygdala lesions have
also been associated with impairment in the ability to attribute
social meaning to stimuli (Adolphs, 1999). Interestingly, lesion
(Fine et al., 2001) and fMRI (Baron-Cohen et al., 1999) studies
have also implicated the amygdala in the development or
mediation of “theory of mind”, the ability to attribute mental
states to the self and others, and predict and understand others'
behaviour on the basis of their perceived mental states (Premack
and Woodruff, 1978). Although it is not currently clear whether
the amygdala serves some specifically social cognitive func-
tions, or is simply recruited in the detection of threat regardless
of context, the finding that the amygdala is necessary for the
detection of social danger (Adolphs et al., 1998) and the
operation of theory of mind suggests that hyperactivity of these
structures would be expected during states of high sensitivity to
social risk.

Finally, there exists some neurobiological evidence for the
proposal that depression is associated with reduced social risk
taking. However, before examining such evidence, it is first
important to consider some relevant aspects of the psychology
of risk taking.

Much of the research in this area has tested economic models
of risk, requiring participants to make choices between gambles
with a known monetary value and a known probability (Lopes,
1987). Although this situation is considerably removed from the
social one of interest here, we believe that this work has
revealed general principles regarding human risk perception
that are useful in understanding socially risk-averse behaviour.
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In order to explain a number of findings that diverged from the
predictions of expected utility theory, Kahneman and Tversky
(1979) have proposed an alternative view of decision-making
under risk called “prospect theory.” They propose that
“prospects” (i.e., expected outcomes) are “edited” by various
psychological processes, and that it is only after this editing
stage that the decision-maker chooses the prospect of highest
value. The overall value of an edited prospect is determined by
two functions. The first function associates the probability of an
outcome with a decision weight that determines the impact of
this probability on the overall value of the prospect. The second
function assigns a subjective value to each outcome. Kahneman
and Tversky (1979), and subsequent researchers, have shown
how these functions can alter the value of prospects, and result
in decisions under risk that are surprising according to
normative criteria (Lopes, 1987; Slovic, 1995). More recently,
Loewenstein et al. (2001) have emphasized the crucial role of
affect in determining both the outcomes of risk decisions, and
the way in which prospects are edited.

The relevance of this to depression is that we expect that
depressed mood will be associated with an alteration in
psychological processes that reduces the behavioural propensity
to choose particularly risky options. The most risk-averse
behaviour will occur when probability judgments under-weigh
the likelihood of gains and over-weigh the likelihood of losses,
and when judgments concerning the value of outcomes consider
gains to be of low value and losses to be of high (negative) value.

These principles predict some of the neurobiological
correlates of depression. For example, many of the neurobio-
logical systems disordered in depressed states are functionally
related to the perception and valuation of future outcomes,
especially rewards. Lesion, electrophysiological and neuroima-
ging studies have all established that depression is associated
with hypoactivation of regions in the left prefrontal cortex
(Davidson and Irwin, 1999; Davidson et al., 2000). The dorso-
lateral regions of the prefrontal cortex in particular have long
been understood to be involved in working memory, including
working memory used to maintain reward expectancy (Wata-
nabe, 1996). Davidson et al. (2000) have proposed that this kind
of “affective working memory” may involve the evocation of
actual emotion when emotional stimuli are not present. Regions
of the prefrontal cortex, therefore, are critical to risk taking
behaviour, where the propensity to take risks relies on the value
assigned to future outcomes. Inhibition of such functions,
especially in the left frontal region (which appears to show
some specificity to the representation of positive future
outcomes; see Tomarken and Keener, 1998), may be an es-
sential feature of the risk inhibition functions of depressed
states. Notably, hypoactiviation of brain activity in the left frontal
region is also hypothesized to be associated with low positive
affect and appetitive motivation (Davidson, 1993). This is
consistent with the notion that depression involves an
emotional/motivational editing process that inhibits the value
of positive outcomes and potentiates the value of negative ones.

Here, it is worthwhile noting that an important aspect of
judging the value of outcomes when evaluating prospects is that
the outcomes being evaluated are in the future. The social risk
hypothesis predicts that depressed states should be chiefly
associated with insensitivity to future positive consequences,
rather than insensitivity to immediate stimuli. To elaborate, a
classic maxim of low risk behaviour, “a bird in the hand is worth
two in the bush”, suggests that evaluative mechanisms designed
to minimize risk should undervalue future positive outcomes in
favour of more immediate stimuli. In support of this view, there
is some evidence to suggest that the prefrontal hypoactivity
observed in depressives might be implicated in decision-
making. Bechara et al. (1994) have found, for example, that
patients with damage to the ventro-medial region of the pre-
frontal cortex are insensitive to the future consequences of their
behaviour, and instead, appear to be guided by immediate
reward prospects alone.

Finally, support for the social risk hypothesis can also be
gleaned from neurochemical findings. As we have discussed,
inhibition of monoamine function has long been associated with
depression (Stahl, 2000). Two of the monoamine systems, the
dopaminergic and serotonergic, are though to have functions
that specifically affect an individual's capacity to engage in risk-
taking behaviour. For instance, dopamine is understood to be
crucial for incentive motivation and reward seeking (Depue and
Collins, 1999; Ikemoto and Panksepp, 1999). Serotonin, on the
other hand, is typically associated with emotional constraint,
and is thought to have an inhibitory effect on dopaminergic and
noradrenergic function (Depue and Spoont, 1986). Neverthe-
less, the capacity for emotional constraint has also been
associated with the capacity to motivationally engage with
longer-term goals and more distal stimuli (Katz, 1999). In other
words, serotonin can be understood to moderate the impact of
immediate affective stimuli so that behaviours associated with
more distal long term goals can prevail.

In order to take risks, one must value a potential future
outcome in favour of the status quo (i.e., the two in the bush
must be worth more than the bird in the hand). However, if one
is in a situation where risk taking is not propitious, it makes
sense for the organism to adjust the functioning of these
fundamental affective neurochemical systems in order to inhibit
engagement with future rewards (i.e., dopaminergic hypoactivi-
ty) and to increase responsiveness to immediate affective
experience to the detriment of behaviour oriented towards fu-
ture goals (i.e., serotonergic hypoactivity). Indeed, the principal
behavioural mechanism by which serotonergic drugs alleviate
severe depression might relate to the fact that they potentiate re-
engagement with long-term goals and thus facilitate adaptive
risk taking.

2.4.4. Summary
Arguably, the theoretical contribution of our social risk

hypothesis is, at the very least, twofold. First, the model
illustrates the utility of Darwinian theory when generating
unique, explicative and testable hypotheses relating to depres-
sion. Second, it provides a comprehensive explanatory frame-
work that readily integrates previous evolutionary accounts,
and a wide range of research findings concerning etiological,
neurobiological and psychosocial factors associated with
depressed mood (for a comprehensive discussion of these
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issues, see Allen and Badcock, 2003).That said, given our view
that depressive illness does not represent an adaptation, but
rather a maladaptive outcome of the psychobiological mecha-
nism operating outside of its adaptive range, the social risk
hypothesis does not endeavour to provide an evolutionary
explanation for clinically-significant depressed states. However,
some models extend the Darwinian framework to deal explicitly
with clinical depression, and it is to these that we shall turn now.

3. Evolutionary explanations of clinical depression

According to Nettle (2004), conventional evolutionary
accounts of clinical depression can be broadly divided into
two categories. The first type of model, the dysregulation view
(to which our social risk hypothesis, and other models such as
Nesse's, 2000, resource-conservation view and more recent
developments of the social competition hypothesis belong), sees
clinical depression as a form of dysregulation, chronic over-
activation or inappropriate evocation of the mechanism upon
which depression is based (Nettle, 2004). Although dysregula-
tion views provide insight into the core psychological
mechanisms responsible for depression, Nettle (2004) argues
that they do not directly address the issue of individual varia-
tions in depressive vulnerability.

By contrast, adaptationmodels claim that clinical depression
itself is adaptive. Examples of this latter view include early
forms of the social competition hypothesis (see Price et al.,
1994), and the models advanced by Watson and Andrews
(2002) and Hagen (1999), which emphasize the capacity of
severely depressed states to elicit resources from the social
environment. Notably, a third class of evolutionary theory has
recently been proposed by Nettle (2004), one that focuses upon
individual, personality differences to explain variation in
peoples' susceptibility to depression. Three important models
corresponding to each school of thought are reviewed below.

3.1. Failure of the mechanism: chronic stress and clinical
depression

According to Gilbert (2001), severe depressive illness
represents a maladaptive response emerging from exposure to
heightened and/or chronic stress. He begins with the argument
that evolution has equipped human beings with an extensive
repertoire of defensive responses (e.g., fight, flight, submit) that
help us deal with particular threats to inclusive fitness. If the
defensive response is effective, the individual either escapes/
avoids the stressor or accommodates/adjusts to it. However, if
the defence fails, the individual is in danger of entering a
dysregulated state — an exacerbation of symptoms that falls
beyond the normal range of adaptive functioning (McGuire and
Troisi, 1998). Gilbert (2001) explains many of the features of
clinical depression by suggesting that severe depressed states
represent a maladaptive pattern of dysregulated defenses. The
link between chronic stress and depressive illness is well
established (Monroe and Hadjiyannakis, 2002), and suggests
that depression is associated with heightened and prolonged
arousal of ineffectual or arrested defensive responses.
Notably, Gilbert's (2001) view that clinical depression results
from a chronic state of stress where a number of psychobiolog-
ical defenses are aroused but ineffective is compatible with our
own, social risk model in a number of ways. Both arguments
assert that normative levels of depressed mood represent an
evolved, defensive psychobiological strategy associated with a
number of fitness-enhancing functions. Gilbert also sees the
social environment as critical when attempting to understand the
etiology and function of depressed states. Furthermore, both
models interpret the increasing prevalence of major depression
in terms of the incompatibility between mechanisms that have
evolved during Pleistocene conditions and sociocultural condi-
tions in the modern world (see Allen and Badcock, 2003).

3.2. The social navigation hypothesis

Watson and Andrews (2002) have forwarded a Darwinian
conceptualisation that sees clinical depression itself as adaptive.
They argue that clinical depression is an appropriate target for
Darwinian analysis for two reasons. First, it is highly prevalent,
with estimations of lifetime risk in the US as high as 20%
(Kessler et al., 1994). Second, there is evidence to suggest that
the potential to experience clinically-significant depressed states
may be cross-culturally universal (Nesse and Williams, 1994).

According to their social navigation hypothesis, the onset of
depressive illness is specifically associated with critical social
problems and conflicts. Furthermore, the adaptive significance
of clinical depression lies in two complimentary, adaptive func-
tions. The first, social rumination, function refers to the proposal
that depression generates cognitive changes that both focus and
enhance an individual's ability to analyse and solve crucial
social problems (Watson and Andrews, 2002). Here, it is argued
that when highly complex, socially embedded problems are
sufficiently critical, it is likely to be adaptive to shut down
hedonic interests and the use of cognitive resources on physical
activities to focus exclusively on the problem at hand. This view
is consistent with findings that depression is associated with a
preoccupation with social information (Marsh andWeary, 1994;
Swallow and Kuiper, 1993; Yost and Weary, 1996). Another
important component of the social rumination function is that
depression should be characterised by improved social problem-
solving. In support of this view,Watson andAndrews (2002) cite
research demonstrating that depressives perform better than non-
depressives on certain social problem-solving tasks (Yost and
Weary, 1996; Lane and DePaulo, 1999); are less likely to make
the fundamental attribution error (Yost and Weary, 1996); and
are more accurate in assessments of personal control over
contingent outcomes (Ackermann and DeRubeis, 1991; Alloy
and Abramson, 1979). Interestingly, they also refer to literature
specifying that low serotonin, which is well known to be
associated with depression, retards physical activity (Jacobs and
Fornal, 1997), and improves performance on demanding cog-
nitive tasks (Buhot, 1997).

The second function of clinical depression proposed by the
social navigation hypothesis is a social motivation function.
Here, through honest signalling and/or passive, unintentional
fitness extortion, the high costs associated with depression are
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seen to motivate reluctant coalitional partners to provide the
depressive with further investments or concessions (Watson and
Andrews, 2002). In relation to signalling, Watson and Andrews
(2002) argue that depression and suicidality might operate as a
high credibility “cry-for-help”, motivating conspecifics who
have a positive fitness interest in the depressive to provide such
help. This idea has also been explored by Lewis (1934) and
Stengel (1974). In regards to fitness extortion, the considerable
risk of death associated with depression provides kin and allies
with a potent incentive to care for the depressive. In other
words, depression is likely to elicit help from social partners
because it is better to help, and attempt to resolve the depressive
episode, than continue to suffer the escalating costs (Watson and
Andrews, 2002). In this way, depression may well represent a
strategy for extorting increased investment from an entire social
network or specific coalitional partners. Notably, a similar
notion has previously been forwarded by Hagen (1999) in
regards to post partum depression.

3.3. Nettle’s individual difference model

Another important model emerging from evolutionary
conceptualisations of clinical depression has been forwarded
by Nettle (2004), one that appeals to individual, personality
differences. Nettle rejects adaptationist claims regarding clini-
cally depressed states for a number of reasons. First, the well-
established heritability of depression (Sullivan et al., 2003;
NIMH, 1999) contradicts the evolutionary proposition that, as an
adaptation, the capacity for depression should be ubiquitous
among all human beings, and that heritable variation in the
capacity for depression should have been, through a process of
natural selection, reduced to approximately zero (Nettle, 2004).

Second, if we accept that clinical depression is an adaptation,
the mechanism should be activated by appropriate environmental
circumstances, and should only be active when such circum-
stances occur. However, Nettle (2004) cites a number of studies
that call into question the etiological significance of negative life
events in the development of depression. For example,Weissman
(1987) has demonstrated that the strongest risk factor for
depression is the presence of a previous depressive episode, far
outweighing other social and biological causes. Moreover, re-
search into environmental causes of depression is methodolog-
ically limited. Chiefly, since depression tends to be chronic or
recurrent (Pakriev et al., 2001), and given that it often causes
problems in social relationships (e.g., Coyne, 1976; Reich, 2003),
it is difficult to distinguish between negative life events resulting
from previous clinical or sub-clinical episodes, and negative life
events responsible for depression. Also, in light of the chronicity
or common recurrence of depressive illness, and research show-
ing that depressive relapse can be weakly, if not completely
unrelated, to life events (Lewinsohn et al., 1999; Paykel, 2002;
Post, 1992), it appears that depressogenic phenomena can indeed
be present in the absence of appropriate environmental triggers.

Third, Nettle (2004) refutes the adaptation view on the
grounds that clinically significant depressed states do not
provide evidence of good design. In this vein, there exists
considerable evidence to suggest that the depression mechanism
fails to perform the key adaptive functions that adaptationists
claim have led to its selection. For example, in regards toWatson
and Andrews' (2002) proposed social rumination function, the
literature is unmistakably equivocal. Indeed, while there is some
support for improved social problem-solving amongst depres-
sives (Lane and DePaulo, 1999; Yost and Weary, 1996), the
majority of work in this area has demonstrated that depression is
associated with reduced interpersonal problem solving skills
(Cooley and Nowicki, 1989; Gotlib and Asarnow, 1979;
Watkins and Baracaia, 2002; Persad and Polivy, 1993). In fact,
it is likely that there is a curvilinear relationship between the
severity of depression and the likelihood that depressive biases
in information processing will facilitate social problem solving.
For example, although some recent studies have shown that mild
depressed states facilitate both social reasoning (Badcock and
Allen, 2003) and performance on theory of mind tasks (Harkness
et al., 2005), other studies using the same assessment procedures
have found that in clinical populations, these advantages are
absent or even reversed (Badcock and Allen, in preparation; Lee
et al., 2005). Moreover, Nettle (2004) points out that with the
exclusion of post partum incidences of depression, there exists
little empirical support for a social motivation function, with
some studies demonstrating a relationship between severe
depression and the loss of social support (Coyne, 1976; Monroe
and Steiner, 1986).

Fourth, and finally, if clinical depression is inherently adap-
tive, individuals who lack the mechanism due to chance muta-
tion or disrupted ontogeny should have reduced fitness when
compared to a normal population (Nettle, 2004). However, not
only is the potential for clinical depression absent in most
people, those who suffer from the condition exhibit impaired
psychosocial functioning, increased mortality rates and poorer
physical health (Angermeyer et al., 2002; Klerman, 1989),
making groups who in any way benefit from clinical level
depressive symptomatology extraordinarily difficult to identify
(Nettle, 2004).

On the basis of these considerations, Nettle (2004) considers
the view that clinical depression is adaptive implausible. How,
then, are clinically significant depressed states explained from an
evolutionary point of view? In order to address this issue, he
turns to the personality dimension of neuroticism.

Nettle (2004) argues, like the authors of the current paper and
others previously (e.g., Nesse, 1998; Price et al., 1994; Gilbert
and Allan, 1998), that affect systems are adaptations that enable
an individual to negotiate complex human relationships by
instantiating behaviours that minimise the impact of circum-
stances damaging to inclusive fitness, or capitalise on opportu-
nities likely to enhance it. However, Nettle (2004) maintains that
while the design features of affect systems are common to all
human beings, individuals vary in regard to the reactivity of
such systems. He points out, moreover, that variation in the
lability of negative affect is reflected in neuroticism (Watson and
Clark, 1984), which, given the complexity of neurobiological
mechanisms responsible for emotional reactivity, is charac-
terised by a polygenic continuum, an approximately normal
distribution, and considerable heritable variation (Tellegen et al.,
1988).



823N.B. Allen, P.B.T. Badcock / Progress in Neuro-Psychopharmacology & Biological Psychiatry 30 (2006) 815–826
Nettle (2004) claims that while high neuroticism has been
shown to be related to poor health and relationship failure
(Kelly and Conley, 1987; Neeleman et al., 2002), evidence also
exists to suggest that increasing neuroticism may be associated
with certain reproductive benefits. For example, a positive
relationship has been identified between neuroticism and com-
petitiveness (Ross et al., 2001), and neuroticism has been shown
to predict success among university students when individuals
are able to cope with its negative aspects (McKenzie, 1989;
McKenzie et al., 2000). To explain such findings, Nettle (2004)
argues that “[h]aving a fairly reactive negative affect system
causes people to strive hard for what is desirable and to avoid
negative outcomes, and this may well be associated with
increasing fitness” (p. 98).

In short, then, Nettle (2004) proposes that increasing neuro-
ticism may have been selected for in the evolutionary environ-
ment because it engendered striving behaviours in interpersonal
contexts, until a point where its negative consequences out-
weighed its benefits. This would result in a normal distribution
around an adaptive peak, with considerable heritable variation
and a significant proportion of the population falling on either
side of this optimal point (Nettle, 2004). According to this view,
individuals with excessive neuroticism are vulnerable to all
sorts of affective disorders, including clinical depression. More
specifically, Nettle (2004) contends that depression results from
the tendency of the affect system to spiral into a self-reinforcing
cycle, locking the mechanism in a state of maladaptive
negativity, and over-riding the typical self-correcting tendencies
of normal emotional mechanisms.

3.4. Conclusion

It is our view that the models reviewed above provide
valuable insights into the possible evolutionary processes that
underlie depressed states. Gilbert's (2001) chronic stress model,
for example, provides a promising explanation of how the
adaptive capacity for depressed mood may, given appropriate
environmental circumstances, exacerbate into more severe,
maladaptive depressed states. Moreover, and in particular
reference to the social risk hypothesis (Allen and Badcock,
2003), Gilbert presents a plausible account of what might occur
when an individual's estimated social value remains critically
low despite the operation of the proposed depressive mecha-
nism. On the other hand, Nettle's (2004) model specifies how
individual differences in trait vulnerability may impact upon
evolved, adaptive systems. Given the prevailing objective of
evolutionary psychology to establish universally applicable
principles of psychological phenomena, the interaction between
species-typical adaptation and individual differences is com-
monly overlooked in the field. At this point, it should also be
noted that Nettle's position and the dysregulation views are by
no means incompatible. As Nettle (2004) himself suggests,
dysregulation models elucidate the core psychological mechan-
isms activated in depression, and explain the occurrence of
normal levels of depressed mood that we all experience from
time to time, while the individual difference view highlights
why there exists individual variation in peoples' susceptibility
to clinical depressed states. In closing, while we would agree
with Nettle (2004) that clinically significant depressed states are
unlikely, in themselves, to represent adaptations, the social
navigation hypothesis does emphasise the socially-embedded
nature of depression, and provides numerous suggestions
concerning how the depressive mechanism may assist the
individual in negotiating complex social problems. Moreover,
we would agree with Watson and Andrews' (2002) assertion
that the practical implications of evolutionary conceptions in
relation to the treatment of depressive illness should not be
overlooked. Regardless of whether clinical depression repre-
sents an adaptive strategy in and of itself, we contend that
consideration of evolutionary explanations of depressive
phenomena is likely to be fruitful in identifying key, socially-
embedded precipitants of depressive illness, and has direct
consequences in terms of choosing efficacious treatment
options. Indeed, given that evolutionary models explicitly
address the way in which social cognition and behaviour
emerge out of biological adaptations that were, in turn, shaped
by the social context throughout human history, they provide a
strong basis for understanding and extending the important
synergies that are likely to be obtained by combining biological
and psychosocial interventions (Keller et al., 2000; TADS,
2004).
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