From: American Psychiatric Publishing Textbook of Mood Disorders, Edited by
Dan J. Stein, David J. Kupfur and Alan F. Schatzberg, American Psychiatric
Publishing, Washington, D.C, 2006. This reprint is provided for individual use
only. For classroom use or reproduction, please contact APPI for permissions.

Evolutionary Explanations
for Mood and Mood Disorders

Evolution and Behavior

The evolutionary principles that have made possible
major advances in the understanding of animal behavior
{Alcock 1997) are just now being applied to the challenge
of understanding human emotions and affects (Barkow et
al. 1992; Buss 1995; Konner 2002; Plutchik 1980; E.O.
Wilson 1978). In this chapter, I summarize some of those
advances and some attempts to use them to better undes-
stand mood and its disorders,

Mouch of the opportunity, and much of the difficulry,
arises because evolutionary guesdons about behavior and
emotions are fundamentally different from proximaze
questions (Mayr 1983). Maost medical research is abour
how the body’s mechanisms work, how they go awry, and
why some individuals become sick and others do not.
Evolutionary questions, by contrast, do not ask about how
the body works but instead ask why it is the way it is in all
members of a species—what historical sequences, selective
advantages, and other evolutionary forces account for traits
being the way they are and why they fail in the ways they
fail (G.W. Williams and Nesse 1991). Methods for test-
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ing postulated answers can only somedmes use the famil-
lar experimental method; they much more often use the
comparative method or assessments of design features in
the light of hypothesized functions (Reeve and Sherman
1993, Rose and Lauder 1996).

Although most of the recent work on mood is at the
preliminary stage of attempting to formulate the correct
questions and suggest possible answers, enough specific
proposals have now been made and assessed to provide the
rudiments of an understanding of why natural selection
shaped a capacity for mood at all and why it is so likely to
cause problems (Morris 1992}. Before moving to those is-
sues, a very brief overview of some recent advances in an-
imal behavior will provide a basis for the discussion.

Two generations ago, the field of animal behavior was
mostly deseriptive, but it has been transformed by an evo-
lutionary approach (Alcock 2001; Krebs and Davies
1997). The most fundamental advance is recognition that
all biological traits need not only explanations of their
proximate mechanisms (ranging from molecules to per-
ceptual stimuli and cognitive and emotonal mechanisms)
but also evolutionary explanations of the selection forces
that shaped those mechanisms. These are not alternatives
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but complementary components of a complete explana-
tion (Tinbergen 1963). For instance, previous studies of
bird song were only descriptive, perhaps with some atten-
ton to development and possible functions. Now, re-
searchers not only correlate the durasion, quality, and vol-
ume of songs with characteristics of the singers but also
try to determine if the singing serves to defend territories
or advertise for mating partners or both.

The study of animal behavior also has been transformed
by the demise of naive group selection theories and rec-
ognition of the roles of kin selection (Hamilton 19644,
1964b) and reciprocity (Trivers 1985) in shaping social
behaviors. Behavioral traits must be explained in rerms of
how they increase the frequency of genes that code for
them, not in terms of the benefit to the species (G.C.
Williams 1966). This is not the place to provide full ex-
planations of these advances or to describe the many
other ways that considerations of evolutionary fanction
have transformed the field of animal behavior into a the-
oretically based quantitative science (Alcock 1997). Rec-
ognizing this transformation is essential, however, be-
cause it has been the inspiration for attempts to use the
same principles to understand human psychopathology
(McGuire and Troisi 1998; McGuire et al, 1992).

These attempts to use the same principles have arcused
great interest but much accompanying misunderstanding
- and unnecessary controversy (Buss et al, 1998; Queller
1995; Segerstrile 2000). The sociobiology wars are mostly
over, and evolutionary studies of human behavior are now
thriving despite their difficulties (Barrett et al. 2002).
Most everyone involved recognizes that natural selection
shaped human behavior-regulation mechanisms but that
the human niche is distinctive and that much work re-
mains to show how the forces of natural selection shaped
the brain mechanisms that result in emergent social
forces and the complexity and diversity of human behav-
iors (Barkow 1989; Buss 1995). Furthermore, the previ-
ous tendency to conflate behavioral genetics and evolu-
tionary approaches to behavior is a mistake now made
only rarely, and recognition is growing that a functional
approach to behavior is not just not reductionistic; it is
the strongest scientific antidote for reductionism. A func-
tional approach studies the regulation of behavior at high
levels of organization, relying heavily on facultative mech-
anisms that adjust behavior to changing circumstances.
Neuroscience unravels pathways and their molecular me-
diators, whereas evolutionary approaches examine how
those mechanisms give a selective advantage by making it
possible for organisms to gather and process information
that adapts their behavior to rapidly changing environ-
ments (Krebs and Davies 1984). To offera single example,
a junco given the choice to forage ara feeder that provides
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three or four seeds every visit or at a feeder that provides
the same mean with much more variability will choose the
low-risk feeder in usual circamstances. However, if the
remperature decreases from room temperature to freez-
ing, the juncos instead prefer the more risky choice.
Why? At freezing temperatures, the rate of caloric gain at
the less risky feeder is too slow for them to survive the
night, whereas the risky strategy offers at least some
chance of survival (Caraco et al. 1990),

Evolutionary Explanations of Disorders

The other major roadblock to applying evolutionary ideas
to depression has been the difficulty of seeing how selec-
tion can help to account for a disease. It seems obvious
that natural selection can explain adaptive mechanisms
but not defects in design. The solution to this difficulty is
recognizing that although selection does not shape dis-
eases directly, it is responsibie for leaving bodies with vul-
nerabilities that result in diseases (Nesse and Williams
1994). From this perspective, the question becomes, for
each disease, why natural selection did not design the
body to be more resilient and resistant to disease. Why do
we have wisdom teeth and an appendix? Why has selection
not shaped better immune defenses and more effective
ways of eliminating cancerous cells? Why are our bones
and backs not stronger? Why do so many peaple experi-
ence dehilitating episodes of depression?

A systematic approach to questions about the body’s
vulnerabilities has proved useful in the rest of medicine
(Stearns 1998) and may prove even more useful in psychi-
atry (McGuire and Troisi 1998). In simplified outline,
there are six reasons that natural selection might leave an
aspect of the body vulnerable to disease (Nesse and Wil-
liams 1994). First, we live in an environment substantially
different from the environment in which we evolved, and
many diseases, including most chronic diseases such as
addictions, ohesity, and atherosclerosis, result from this
mismatch (Eaton et al. 1988; Trevathan et al, 1999). Sec-
ond, we remain susceptible to infection because patho-
gens evolve so much faster than we do (Ewald 1994). Both
of these initial evolutionary explanations for disease arise
because natural selection is a slow process.

The third reason for vulnerability is that no trait in
the body can be perfect—all are tradeoffs. For example, if
the radius and ulna were thicker, they would break less
readily, but we would lose the invaluable ability to rotate
our wrists. The fourth reason is that natural selection is
subject to many limitations. It is subject to random hap-
penstances that may increase the frequency of deleterious
genes, and it also can never start over to correct a mistake;
it works only by gradual increments. Like our poorly laid
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out QWERTY kevboards, our bodies are stuck with many
suboptimal designs resulting from path dependence, such
as our inside-our eyeballs with vessels that come between
the light and the retina.

The fifth explanation is that we misunderstand what
natural selection shapes. Many people imagine that it
shapes bodies for healdh, longevity, or even happiness,
but, alas, only reproductive success influences the fre-
quency of genes in rhe next generation. As a result, we
have many behavioral tendencies that advance the inter-
ests of our genes even as they harm our own lives, such as
the notable and too often fatal bravado of young men (M.
Wilson and Daly 1985). Also, the desperate goal pursuits
associated with some depressions are likely ones that may
henefit the individual’s genes at great cost to the individ-
ual.

Finally, many responses that superficially appear to be
diseases, such as fever and cough, are actually sophisd-
cated mechanisms that help to protect us in certain cir-
cumstances. [t is obvious to most people that pain can be
useful, but fess well known is that people born with no ca-
pacity for pain usually die by age 35 (Sternbach 1963). The
utility of coughing and vomiting to clear foreign materials
and toxins is obvious, but there is less recognition that the
aversiveness of these experiences is a part of their design.
Although the vtility of anxiety is widely recognized, no
one has yet systematically looked for people who have the
psychiatric disorder of deficient anxiety (Marks and Nesse
1994).

Evolutionary Questions About Depression

This brief background about evolutionary approaches to
behavior and to medical disorders provides a framework
for formularing the evolutonary questions about depres-
sion. The global question is why depression exists at ail.
Each of the six evolutionary reasons for disease deserves
consideration, but the last possibility is most fundamental
and must be considered first. Does depression arise, like
cancer and stroke, from a defect in che body’s machinery,
or is it, like fever and pain, a protective defensive re-
sponse; or is it, like chronic pain or febrile seizures, a
complication or maladaptive extreme of a usefui re-
sponse? The lack of agreement on an answer to this ques-
tion accounts for much of the confusion that surrounds
depression research. An answer, even if tentative and sup-
ported mainly by circumstantial evidence, would provide
a framework for integrating our knowledge about depres-
sion and for posing new research gquestions.

On cursory examination, the answer seems clear. De-
pression is so disabling and so often fatal that it seems ob-
vious that it must arise from a defect. As many who have

had severe depression testify, the depths of melancholic
depression are so physical and pervasive that any sugges-
tion that the condition could have utility seems risibie
(Wolpert 1999). In my view, this is indeed sufficient evi-
dence that severe depression is a pathological state with-
out adaptive utlity. Not all agree, however, and there are
reasons for caution in accepting any conclusion on the
matter too readily. Normal severe physical pain can make
people completely unable to function. Even the fever,
cough, fatigue, and malaise of the normal inflaimmatory
reaction to influenza canse disability equal to all but the
most severe depressions. The sunple fact of intense saf-
fering and disability is not in itself adequate evidence that
depression has no useful function.

The closely related relevant question is whether the
capacity for moaod variation within the normal range is an
adaptation or an epiphenomenon. It is certainly possible
that depression has no specific function but is an epiphe-
nomenon {Akiskal 2001). There are, however, several rea-
sons that some believe that low mood is a useful response:
it is universal, it is regulated by important and consistent
aspects of the environment, it influences behavior in tan-
gible ways, and major disruptions of the system (i.e.,
mood disorders) compromise function and decrease fit-
ness (Morris 1992). Because depression is so often defined
as a pathological state, the more generic phrase fow mood
wiil he used here to refer to a range of depression-like
states that range from clearly normal to the possibly
pathological.

Epidemiology

Several epidemiological facts about depression appear
fresh in an evolutionary perspective. IMirst, its vast preva-
lence, so high that it will soon be the greatest cause of dis-
ability-adjusted lost years in modern societies (Murray
and Lopez 1997), argues strongly against its arising from
same bodily defect, unless, like atherosclerosis, it results
from living in an environment to which we are poorly
suited (Eaton et al. 1988). Given the extraordinary near-
perfection of most physiological systems, from renal
physiology to the immune responses and our cognitive
capacities, it would he most unlikely for a disorder as
severe and prevalent as depression to arise simply from
poor design.

Second, and even more striking, the age at onset is at
the prime of life. Some cases start in childhood and some
late in life, but the incidence of new onsets peaks in early
adulthood when selection is the strongest (Weissman et
al. 1996). This makes depression epidemiology quite dif-
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ferent from that of alinost all medical diseases. Although
a few medical disorders have their peak rates of onset
early in life, the incidence of most diseases rises steadily in
adulthood. This is because of the good evolutionary rea-
son that reproductive value is highest at sexual maturity,
and therefore selection is strongest at this age {G. C. Wil-
liams 1957} Over the course of evolution, this has re-
sulted in selection for modifier genes that push the ex-
pression of deleterious effects of genes and related disease
onsets to later (and occasionally earlier) in the life span.
The mystery of why depression tends to have its onset at
just the age when everything else in the body is atits func-
tional peak may be explained by the conflicts associated
with the coincident peak of competition for mates and
status.

The third epidemiological factor cast in 2 new light is
the overwhelming influence of adverse life events on de-
pression onset. This is often conceptualized in a model in
which stressors act on mechanisms with preexisting vul-
nerability to cause damage and failure (Brown et al. 1986;
Kessler 1697}, In an alternative model, however, low
mood could be, like pain, a normal and useful response to
certain kinds of threats, The prevalence of mild depres-
sive symptoms (Kessler et al. 2003), the role of certain ad-
verse life events in precipitating or worsening these symp-
toms {Monroe et al. 2001), the continuous distribution of
depression severity with no zone of rarity that separates
pathelogical from more mild depression (Ruscio and Rus-
cio 2002), and the superior performance of models based
on continua instead of categories (Angst and Merikangas
2001; Judd ecal. 1998) all weigh toward considering the
possibility that depression, or at least low mood, serves
some defensive reaction (Morris 1992).

Evolution and Emotions

A general evolutionary framewaork for understanding
emotions and affects is essential for considering low
mood, and depression in particular. As is the case with the
field of animal behavior, emotions research is now rou-
tinely based on evolutionary biology (Oatley and Jenkins
1996; Plutchik and Kellerman 1989). Work continues on
just how many basic emotions there are and how they aze
shaped in the course of development (Elanan and David-
son 1994), but now general agreement is that the generic
emational capacities of human and animal emotions were
shaped by natural selection (Qadey and Jenkins 1996).
Although some approaches sull try to idengfy the func-
tion or functions of each emoton, there is growing agree-
ment that the organizing factor for each emotion is not its
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function but the sitwation in which it gives a selective
advantage (Nesse 1990; Tooby and Cosmides 1990). Iy
this perspective, there is no need to argue about which
aspect of an emotion is primary; cognitive, physiological,
behavioral, expressive, and subjective aspects of emotions
are all components of a coordinated suite of changes that
helps the organism cope with the adaptive challenges of a
situation that has recurred over evolutionary history.
Likewise, there is no need to look for a single function; an
emotion’s many aspects may serve multiple functions to
meet the several challenges that are associated with a sit-
uation. In panic, for instance, the physiological arousal,
tendency to freeze, preoccupation with finding routes of
escape, and subjective anxiety are all useful in situations
that involve life-threatening danger. The positive or neg-
ative valence of emotions is expected because emotions
would not be shaped for neutral simaations but only Jor
those that involve apportunities or threats. The fact that
related emotonal stares are only parually differentiated
from one another is likewise expected, and this makes it
unnecessary to insist on a sharp distinction between emo-
tions and longer-duration affects and moods (Oatley and
Bolton 1985). Emotions and affects need to be under-
stood in terms of the situations in which they are useful,
the adaptive chailenges of those situations, and how the
characteristics of the emotion or affect help to meet those
challenges {Clark 1992).

This view implies that it is a mistake to think that
some emotions are inherently more useful than others,
All are useful in certain circumstances and harmful in
other circumsrances. There is a pervasive tendency, so
prevalent that it has been called “the clinician’s iflusion,”
to think of aversive states as problems instead of solutions.
In medicine, this has been manifest in reflexive tendencies
to prescribe drugs to block pain, fever, diarrhea, nausea,
vomiting, and cough without pausing to consider their
utility. This habit does little harm only because naturai se-
lection has shaped both redundant defenses and regula-
rion mechanisms that express inexpensive defenses, such
as congh and fever, according to the “smoke detector
principle”—in which many false alarms are justified to be
sure of responding to each actual incident of genuine
threat (Nesse 2005). In psychology, a welcome turn to
positive psychology has tended to seek evidence that pos-
itive feelings are generally beneficial (Seligman and Csik-
szentmihalyi 2000) and has attempted to understand why
they are elusive (Buss 2000; Nesse 2004). Positve feelings
certainly are preferable, and in the safe serting of most
technological societies, they tend to be more beneficial
than negative feelings. However, the core fact remains
that whether an expression of an emotion is useful or
harmful depends entrely on the situation.
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in What Situations
Is Low Mood Useful?

This background about emotions makes it possible to
pose the question about low mood and depression more
exactly. Thatis: In what situations that recurred over evo-
Tugonary history would the characteristics of low mood or
depression have offered a selective advantage? Nearly a
dozen partially overlapping answers have been suggested.
Some were originally phrased in terms of functions, but
transforming them to hypotheses about situations in
which these states would be useful makes themn more
comparable. This is the core of current work on evolution
and depression.

Situatjons that cause low mood are most generically
associared with loss. The loss can be of property, relation-
ships, status, health, or any other resource. Sadness
caused by loss shares many features with low mood and
depression, but if the loss is discrete and life can go on,
then sadness is quite different from depression. It does
not have the hopelessness, the global lack of mouvation,
or the low self-esteem and tendencies toward guilt that
typify depression. Can sadness have any useful function?
Certainly, losing resources is an important situation that
has recurred in the lives of every one of our ancestors.
Those who had a special reaction would have several pos-
sible advantages. Among the ways thatsadness can be use-
ful are

* Motivation to regain the lost resource

* Motivation to replace the lost resource

* Avoidance of situations similar to the one that resulted
in the loss

* Thinking of ways to protect other resources

* Adjusmment of strategies that cannot go forward in the
same way without the resource

* Thinking about the situation that led to the loss to find
ways to prevent future losses

* Making reparations if the loss was caused by violating
a norm or a relationship partner’s expectations

The exemplar of loss is the experience of infants who
are separated from their mothers as studied by John
Bowlby and Harry Harlow (Bowlby 1973; Harlow and
Harlow 1962). Bowlby’s seminal contribution was to in-
terpret this situation in an evoludenary context in which
the infant’s and mother’s reactions made adaptive sense.
In particular, the initial protest was seen as an attempt to
signal location and need to the mother, whereas the more
passive “despair” phase was seen as a way to avoid preda-
tion and conserve resources if the mother was away for an
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extended period. The apparently abnormal ldnds of at-
tachment he and others described (Ainsworth et al. 1978)
have now been themselves reconsidered in evolutionary
terms as possible facultative adaptations that infants may
make to mothers with different tendencies and abilities to
provide care (Belsky 1999; Chisholm 1996). The utility of

_passivity in situations in which resources are scarce gave

rise to the phrase conservation-withdrawal, with emphasis
again on the situation of the infant (Engel and Schmale
1972; Schmale and Engel 1975).

Loss of a relationship in adulthood usually has been
interpreted in the context of attachment, with grief as the
exemplar (Wortman et al. 1993). Itis crucial to determine
whether grief 1s a response shaped to cope with the loss of
a loved one or an epiphenomenon of attachment. The
most extensive treatment is by John Archer, who conciuded
that grief seems too maladaptive and too closely con-
nected to attachment to be useful (Archer 1999). It could
well be that attachments are so constrained that loss nec-
essarily means grief or that the pain of anticipated loss is
essential to the functions of attachments. However, there
does not seem to be any reason that individuals could not
be shaped to provide deep altruism and affection to kin
who are alive and to move on without great disability afrer
they die. Furthermore, the profound pain of grief may it-
self have utility to prevent future losses and to cope with
the sitzation of having to make fundamental adjustments
in life. The question is unanswered (Nesse 2000b).

A more general situation in which depression might
be useful is any circumstance in which help is needed.
"This is consistent with crying and other low mood signals
that could bring help. Aubrey Lewis (1934) emphasized
this function, and it is also central in more recent treat-
ments {Sloman et al. 1994; Watson and Andrews 2002).
The general irritability of depressed patients and the wish
of most people to avoid them weigh against this as a main
function (Coyne etal. 1987), but data are not yer available
to determine whether mild depression usaally elicits help
from others. The demise of extended family groups in re-
cent decades makes the social environment fundamen-
tally different in ways that may change the utility of pleas
for help.

Perhaps the best-developed proposal is that depres-
sion: is useful after loss of a status conflict. John Price
(1967) originally put the hypothesis forward on the basis
of animal and clinical ohservations that continued striving
after a loss led to brutal attacks, whereas “involuntary
vielding” signaled submission and ended the battle. He
further developed this position in collaboration with sev-
eral colleagues who have reported studies in which un-
willingness to yield was associated with depression and
yielding was associated with remission (Price et al. 1994;
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Sloman and Price 1987; Stevens and Price 1996). This is
supported by some data showing superior social judgment
capacity after a low mood induction (Badcock and Allen
2003). The strength of this position is that it helps to ex-
plain the low self-esteem and lack of striving in depressed
patients; exactly these traits would protect against attack,
and they are the most difficult to account for otherwise.
In 2 related vein, Hartung (1988) suggested that espe-
cially capable people often may need to conceal their abil-
ities from their superiors to avoid attack, thus explaining
some cases of depression and the self-handicapping so
characteristic of neurosis,

A more general framework treats striving for status as
one of many goals whose pursuit can lead to depression if
there is no way to succeed but also no way to disengage
(Nesse 1999, 2000a). Hamburg et al. (1975) provided an
early elaborated biological model:

A feeling of sadness and discouragement sets in [when]
the subject estimates the probability of effective action
is law....Depressive responses can be viewed as adap-
dve...in a medium range of intensity. Feelings of sad-
ness and discouragement may be 2 useful stimulus to
consider changing [the] situation...sadness may elicit
heightened interest and sympathetc consideration on
the part of significant cther people. (p. 240)

In psychology, Klinger (1975) offered the most com-
prehensive early treatment. Since then, the mode! has
been elaborated and further developed by many others
(Brickman 1987; Diener and Fujita 1995; Emmons 1996;
Higgins et al. 1997; Janoff-Bulman and Brickman 1982;
Palys and Little 1983; Pyszczynski and Greenberg 1987).
The importance of this work has received little recogni-
tion in psychiatry, however. Carver and Scheier’s (1990,
1998) research showed that mood is influenced not by the
degree of goal artainment but by the rate of approach
compared with the expected rate of approach. Moving to-
ward & goal faster than expected raises mood, whereas ev-
idence that reaching the goal will take more time or effort
than expected lowers mood. Persisting in the pursuit of a
goal despite the low mood’ signaling the need to disen-
gage arouses increasingly strong and eventually patholog-
ical depression. This was at the heart of Bibring’s (1953)
long-admired psychoanalytic paper on depression that
emphasized the central role of highly cathected desires
that could not be fulfilled. A very similar focus on the role
of goal pursuit is at the heart of McGuire and Troisi’s
(1987, 1998) recognition of the role of unrealistic wishes
in depression. In a reanalysis of the best-detailed life
events data available, Brown et al. {(1995) found that the
risk of depression is notincreased equally by all severe life
events; situations that involve humiliation or entrapment
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are much maore likely to result in depression. This was in-
terpreted as being consistent with the involuntary yield-
ing fanctions of low mood, but it provides equal support
for a broader view of the importance of inescapable bur
unreachable goals.

All of these authors recognized that there must be a
mechanism for maintaining persistence in goal pursuit
despite obstacles, but there also must be some mechanism
for disengaging motivadon from a goal when it is clear that
the goal is unobtainable. Most of the research has been
done on college students, but the perspective is even more
powerful in the clinic. One woman’s depression is precip-
itated by the realization that her efforts t help her daugh-
ter escape from drug addiction and likely death are futile,
Another cannot stop her hushand’s binges but will not
give up on the marriage. Some graduate students get half-
way though a rigorous program, only to realize that oth-
ers are doing better, no amount of work can compensate,
and no other career path seems viable. In addition, mii-
lions of workers, laid off in midlife, only gradually realize
that their efforts to attain comparable positions will never
succeed,

This perspective also offers a possible explanation for
sex differences in vulnerability to depression (Wenegrat
[995) and for why rates of depression are so high in cer-
tain modern environments (Weissman et al. 1996). Glo-
bally, media exposure and mass society increase the refer-
ence group and the range and grandeur of possible goals
and possible selves to the point at which none of us can
succeed, even aside from the fact that the images we see
are increasingly realistic media-created fantasies (Sloman
and Gilbert 2000). On a more personal level, the life goals
of ordinary people are now larger and longer in duration
than they were in past generations, with required invest-
ments so huge and prolonged that failure leaves few viable
alternatives. This perspective also offers a framework for
considering mechanisms by which personality traits may
contribute to depression; intense ambition, strong atrach-
ments, fear of being alone, and a tendency to put all of
life’s meaning on one large goal are all traits that make it
more fikely that a person will find himself or herself
trapped in pursuit of an unreachable goal.

Closely related is the suggestion that the capacity for
mood was shaped to allocate resources and effort among
various environments and strategies that vary in their
propiticusness (Nesse 1999, 2000a). A situarion thar of-
ters temporarily rich rewards for little effort deserves the
intense effort and risk-raking made possible by high
mood. Unpropitious situations, in which efforts are more
expensive than gains, are best escaped or avoided. If one
is stuck in such a situaton, it is best to exert little effort
and take few risks. If the overall life circumstance offers
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no carrent strategy in which the effort or risk is greater
than the cost, the best thing to do is...nothing. The model
is based on foraging theory, in which an optimally forag-
ing animal moves to 2 new patch when that is worthwhile
despite the time and effort of finding a new patch (Char-
pov 1976). When the cost of finding a new patch exceeds
the overall mean rate of return, further foraging exerts a
net cost and should stop until the situation becomes more
propifious.

Human foraging patterns seem to follow these princi-
ples, but the resources that humans mainly strive for are
not calories, but relationships, starus, and the welfare of
children and kin. The categories of effort used by behav-
ioral ecologists are helpful in looking at the tradeoffs that
bedevil human lives (Krebs and Davies 1997}

1. Somatic effort

* Obtaining resources to grow and develop
¢ Defending against predators, pathogens, and loss
of resources

2. Reproductive effort

* Mating
* Parenting and helping kin

3. Social effort

* Building relationships and alliances
* Striving for status and power

As with every other species, humans must alfocate ef-
fort among these different tasks, and every allocation to
one detracts from the others {Heckhausen and Schultz
1993; Litde 1999). A person who works 80 hours a week
has little time or energy for taking care of children, or
even taking care of self. Someone who is enmeshed in sta-
tus striving will have licde time and energy left for finding
a mate, whereas preoccupation with making oneself an at-
tractive mate can undermine other pursuits. However,
this issze is even more complex. Different strategies in
pursuit of different goals will pay off in some situations
but not in others. It is essential to allocate effort to what
is paying off here and now. More specifically, we shouald
expect organisms to allocate effort according to what [
call the “central Darwinian algorithm”: optimal alloca-
tion of resources and effort to different enterprises re-
quires taking whatever possible current action will give
the greatest marginal gain in reproduction-limiting re-
sources. Developmental aspects of this principle are intu-
itively obvious: people invest in status displays when
groups are forming, they look for mates at sexual matu-
rity, they invest enormous effort in family when they have
young children, and they become generative later in life.
However, from day to day and month to month, some
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pursuits will be viable but others will not. A mechanism to
disengage motivation from unproductive pursuits fosters
reallocation to more productive strategies and enterprises
(Klinger 1975; Wrosch et al. 2003). When essential in-
vestments in one area fatally deprive another area, the re-
sulting stress should be no surprise. Most so-called life
crises arise from precisely this kind of Iobson’s choice,
For instance, the single working mother of a chronically
ill child may face the impossible choice of either keeping
her job or caring for her child.

Although everyday mood variations realiocate effort
among various enterprises according to what is and is not
working, the same mechanism is relevant to global mood
variations that reflect the productvity of efforts in all do-
maing. When all availabie avenues in life appear w offer
few rewards, a global pullback from habirzal efforts may
be warranted to avoid wasted effort and risks and to have
a chance to consider possible alternative directions (Gut
1989%. When such withdrawal leads to a fundamental new
direction in life, depression often remits.

Situations in which efforts appear to be futle are the
basis for the influential “learned helplessness™ perspective
on depression (Seligman 1972}, Dogs that experience in-
escapable shock will, when a barrier is removed, stay in
the shock chamber, even though they could escape. This
has been used as a mode} for humans with depression who
remain in bad situations that they could escape. The cen-
tral message has been that many depressed people are far
more pessimistic about their plight than is justified and
far less helpless than they think they are (Seligman et al.
1979). This perspective has led vo helpful interventions
designed to give people a sense of increased efficacy
(Petersan et zl. 1993). The same perspective is found in
cognitive therapy, which seeks and finds evidence of cog-
nitive distortion and unjustified pessimism that can be
correczed with systematic cognitive retraining (Beck
1976).

What has been somewhat absent from the learned
helplessness literature, however, is atrention to the origins
of the mechanisms that resuit in dogs staying where they
are shocked. The stimulus is so unnatural that it is diffi-
cult to tell whar is actually going on. Does the pain arouse
systems shaped to cope with loss of a hierarchy battle?
Have dogs that persisted in the face of related natural sit-
uations fared even warse?

A clue is offered by the Porsolt test, which measures
the duration of active swimming for rats dropped in a bea-
ker of water. Drugs that prolong swimming time often
have proved to be effective antidepressants in this model
(Porsolt et al. 1978). A closer, ecological analysis found
something different, however (Nadeau 1999). When the
rats stop swimming, thev do not just drown; they float
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quietly, with just their noses above the water. This is not
a pathological helpless response but a useful adaptation
for a rat sweptinto deep water when there is no quick way
out. Rats that swim too vigoreusly for too long will cer-
tainly drown sooner. This makes a sobering prediction: in
a natural situation, and likely even in a beaker in a labora-
tory, rats given antidepressants will drown sooner than
those given placebo.

Atrempts to bring the literature about self-esteem into
an evolutionary framework have begun. Sociometry theo-
ries suggest that self-esteem is designed to indicate one’s
position in a group, with [ow self-esteem signaling the
need to invest more in the group or to consider giving up
on the group (Leary and Baumeister 2000). Further re-
search suggests that people whose self-esteem is contin-
gent on achieving goals set by others, or contingent on
rising in a hierarchy, are vulnerable to depression as com-
pared with those who pursue more “noble goals” or per-
sonal goals that do notinvolve social comparison (Crocker
and Wolfe 2001). An explicitly evolutionary perspective
recognizes competition everywhere and sees the task of
adapting to it as central to life (Gilbert 1997; Gilbert et al.
1995), with depression playing an essential role in coping
with status loss. In an elaboration and variation, Allen and
Badcock (2003) suggested that people carefully monitor
their social investment potential; when they perceive it as
low and are at risk of being excluded from the group, a
state of depression offers protection by inhibiting risk-
taking and increasing monitoring of others’ assessments.
A different slant on related phenomena notes the preva-

lence of guiit and, especially, survivor guilt as vulnerability

factors for depression and the social utility of capacity for
guilt (O’Connor et al. 2002).

In situations characterized by a nonviable central life
goal or strategy, it may be best to quit striving and to in-
vest effort and time instead in mulling over the situation
in preparation for possible major changes. Emmy Gut
(1989) has written particularly well about these benefits of
low mood when a fundamental reappraisal is needed. The
benefits of pulling back and reconsidering all options
without being distracted by constant pressures and striv-
ing are also central to many other presentations about the
utility of depression. In particular, the social navigation
hyporhesis proposed by Watson and Andrews (2002) em-
phasizes the utility, in the face of social damage, of expe-
riencing an emotion akin to physical pain and of sending
honest signals to kin that the current situation is unwork-
able. They summarized evidence that depressive thinking
Is in some respects more realistic, but whether this is re-
ally an adapration or simply a move toward accuracy from
the usual rose-colored view (Sedikides 1993) is not cer-
tain. Neither is it clear that depression actually motivates

THE AMERICAN PSYCHIATRIC PUBLISHING TEXTBOQOK CF MOOD DISORDERS

others to help more (Coyne et al. 1987), although Hagen
(2002) provided some evidence that postparmum depres-
sion does engage helping and improves some outcomes.
Watson and Andrews (2002) have supported FHagen’s
(2002) suggestion that depression may have been shaped
specifically to manipulate others into providing help, ei-
ther after childbirth or in any social situation in which a
person can influence others only by going “on strike.”
These ideas fit well with certain themes in behavioral ecol-
ogy in which all animal communications are seen s manip-
ulations (Krebs and Dawkins 1984) and in which the hon-
esty of such signals is guaranteed only by high costs (Zahavi
and Zahavi 1997) of the sort that are present in depression,
The possibility that depression could have such 2 manipu-
lation or extortion functon is odious to those who are
striving to remove stigma from depression, and the main
evidence in favor of it is the otherwise explainable data that
depression is more common in people who are in untoward
circumstances. A critique of the social navigaton hypothe-
sis and adaptationist hypotheses in general suggests that
wide trait variation offers a simpler explanation (Nettle
2004). The test will be whether others really do respond to
these signals with predicted help that is greater than the
huge costs of being depressed and with more help than
they would offer to a different kind of request for aid.

Assessment of Functions
of Low Mood and Depression

Despite the variety of hypotheses proposed for possible
functions of low moeod and depression, the main possibil-
ities refer to just a few simuations: loss of position in a hier-
archy, changes in propitiousness of goal pursuit more
generally, and communication with and manipulation of
others by signaling a need for help or by failing to con-
tribute to essential tasks. As noted earlier, testing evolu-
tionary hypotheses about the selective forces that shaped
a trait is quire a ditferent and more difficult enterprise
than testing proximate hypotheses abour structures and
mechanisms. The main differences encountered in test-
ing evolutionary, as compared with proximate, hypothe-
ses are that evolutionary hypotheses are not mutually
exclusive, so evidence against one hypothesis is not strong
evidence for alternative hypotheses. The difficulties of
finding and using comparative datz mean that the assess-
ment often comes down to whether a trait’s characteristics
sufficiently match those expected to justify support for
the hypothesis. Although such methods do not offer the
strong inference that is so often available in testing prox-
imate hypotheses (O’'Donohue and Buchanan 2001; Plact



pvolutionary Explanations for Mood and Mood Disorders

1964), the complications do not mean that the questions
are impossible to answer—only that they are difficult and
that hypothesis assessment requires considerable judg-
ment in additon t relevant data.

The universal experience of low mood and its close
regulation by circumstances involving unrewarded efforts
or absence or loss of crucial resources or rank in a hierar-
chy offer support for the hypothesis that it has some adap-
gve function related to regulation of behavior. Nonethe-
less, investigators are just beginning to determine the
exact circumstances that arouse nermal low moaod, what
adaptive challenges they contain, and how some charac-
teristics of low mood could help to meet those challenges.
A closely related protective response, anxiety, seems to
have been differentiated into a cluster of partially overlap-
ping subtypes, each shaped to cope with a specific kind of
danger (Marks and Nesse 1994). Thus, animal phobtas,
social phobias, and panic disorder show differences as
well as overlapping symptoms, and people vulnerable to
one kind of anxiety are often also vulnerable to others
(Barlow 1988). This idea is just now being applied to de-
pression, but preliminary studies suggest that the symp-
toms of depression arising from failure are different from
those arising from loss or lack of a crucial resource (Keller
and Nesse 2005). More detiled data allowing compari-
son of depression symptoms for cases with different pre-
cipitants may help to resolve the question.

Another major unanswered question is whether these
findings about ordinary low mood and mild depression
have anything to do with serious depression. They could
be as little associared as the muscle stiffness after exercise
and the muscle stiffness encountered in parkinsonism,
The question is difficult, but the possibilidies are clear,
Depression could irself be 1) an adaptation to certain sit-
uations (akin to fever), 2) a pathological extreme of a nor-
mal response (zkin to chronic pain), 3) a pathological com-
plication (akin to the dehydradon that can result from
diarrhea), or 4) pathology unrefated o normal mood and
its regulation (akin to Parkinson’s disease). The position
taken here is that answering the question about the situa-
tions in which low mood is helpful is a necessary but in-
complete precursor to questions about full-fledged de-
pression. Furthermore, there may weil be subtypes of low
mood, each shaped to cope with different situations.

Differences in Vulnerability
to Depression

Explaining why individuals differ in their vulnerability to
depression is an entirely different question: from the ques-
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tion of why ail humans have a capacity for low mood. An
evolutionary perspective does offer useful directions
regarding this question, however. The high heritability of
vulnerability to depression is well recognized (Wallace et
al. 2002). The evolutionary question is whether the
responsible genes are simply mutations not yst selected
out or whether their prevalence is maintained for some
reason (Houle 1998). In addition, variation in vulnerabil-
ity results from differences in carly experiences. In this
case, the question is whether the effects are best under-
stood as effects of facultative mechanisms that adjust the
organism to its environment or as the results of experi-
ences that damage brain mechanisms. I consider genetic
differences first,

Genetic Differences

At first blush, it seems as if genes that make individuals
vulnerable to depression must be defective mutations that
selection has nor yet been able to eliminate. Even aside
from the severe selective effect of suicide, the disability
and social costs associated with recurrent depression must
have decreased reproductive success, even in Pajeolithic
times. However, extensive efforts have thus far failed o
find single genes that account for more than 5% of the
variation in the risk for depression. Geneticists are increas-
ingly cautioning that depression appears to be a polygenic
disease whose risk may depend on dozens of genes, in
which case the force of selection becomes so tny that
mutations can persist for many generations and even drift
to higher frequencies, despite some small negative effect
of selection (Risch and Merikangas 1996}, Furthermore,
massive epigenetic effects may mean that the effects of a
gene on phenotype may vary considerably from individ-
ual to individual, thus kelping to explain the persistence
of considerable genetic and associated phenotypic diver-
sity. This all seems quite likely.

Trait Variation and Selection

However, considering the functions of low mood and
related regulation mechanisms suggests possibilities
bevond the simple notion of genetic mutation and the
limited power of selection. If low mood can be a useful
response in certain situations, then genetic variations will
influence the threshold and intensity of the response,
with maximum fitness at some intermediate level. The
perils of excessive low mood are abvious, but deficits in
capacity for low mood aiso should redece Darwinian fie-
ness, Furthermore, the fitness of different degrees of
responsiveness may change dramatically with changes in
the environment. Optimistic investors did weil in the fate
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1990s but lost their gains and more in the early years of
the new millennium, while pessimists reaped profits from
bonds. Likewise, in secure environments of plenty, a defi-
cient tendency to low mood may be optimal, but at times
of famine, political unrest, and rigid hierarchies, those
who lack a capacity for low mood may be at a serious dis-
advantage. In practical terms, it would be extremely diffi-
cult to differentiate individuals who lack a normal capac-
ity for low mood from those who have simply been
fortunate in life. However, if new antidepressants ever
become both reliably effectve and free from most side
effects, tests of this idea will be carried out, whether wit-
tingly or unwittingly, as we observe the lives of those who
lack the normal capacity for low mood.

The optimal baseline level of mood and the optimal
mood change in response to unpropitious circumstances
are two distinet traits shaped by different selection forces.
The optimal level of general stable mood will vary de-
pending on the nature of the long-term environment, but
if the main value of the capacity for mood is to adjust be-
havior so that investments and risk-taking are increased
or decreased in concert with changes in propitiousness,
the absolute level of mood may have relatively lictle influ-
ence on fitness; more will depend on the ability to change
behavior in the right direction at the right time. If this is
correct, then selection may act only weakly on the abso-
lute level of baseline mood compared with its actions on
the responsiveness of mood to environmental variations.

Much attention has been paid to the possibility that it
may be difficult to idenufy genes for mental disorders be-
cause the heritable factors may differ in different lineages;
less attention has been paid to the possibility that genes
can lead to depression via their effects on intermediare
states. The evidence that exposure to life events is herira-
bie is striking but is obvious in retrospect, given what we
know about genetic influences on sensation seeking and
other personality traits that correlate with experiencing
many life events (Kendler and Karkowski-Shuman 1997),
Less obvious is the possibility that genes may increase
vulnerability to depression by influence on temperament
(Ono etal. 2002), which makes it more likely that certain
people will get themselves into situations where they can-
not disengage from the pursuit of unreachable goals. As
already noted, several routes often lead to such situations.
Extreme ambition, of the sort sometimes associated with
neuroticism, makes it likely that an individual will con-
stantly feel inadequate and unable to accomplish what
seemn o be essential life goals. A tendency to make very
strong attachments is likely to result in continuing a refa-
tionship and trying vainly to improve it, despite abuse or
lack of love. A tendency to have only a few atrachments,
or only one big life goal, provides fewer options when

things go badly. Extreme moral compunctions also are of-
ten associated with situations that make it difficult to es-
cape from exploitation. General fearfulness also inhibits
individuals from taking the risks necessary to get out of
bad situations, as may a general lack of self-esteem. Mast
general of zll, a tendency to see one’ life in terms of one
overpoweringly important central goal makes ir more
likely rhat the person will find himself or herself trapped
in a nonviable overall life situation.

These ideas are somewhat theoredcal but have impor-
tant implications not only for the general view of genetic
effects on mood but also for specific research strategies. In
particular, they suggest the need to conduct phenotyping
that goes beyond mere enumeration of symptoms and ep-
isodes. An ecologically based phenotyping would incorpo-
rate the relation of specific symptoms to not only the num-
ber of severe life events but also the nature of those life
events; the individual’s temperament, values, and life goals;
and how the life events influence assessiments of ability to
progress toward those goals. Itis conceivable thatit wili be
possible to identify different routes to depression associ-
ated with specific genes that increase depression vulnera-
bility—a degree of gene—environment interaction that
may be essential to consider despite its complexity.

Balancing Selection

Yet another possibility is that genes that cause depression
give a selective advantage either via pleiotropic effects or
by benefits that accrue only in certain environments or in
combination with certain other genes. This has been pro-
posed most specifically in the case of hipolar disorder, for
which the costs of iliness are even more horrendous than
they are for unipolar depression and in which some
potential benefits are obvious {Jamison 1993; D.R. Wil-
son 1998}, The grand creativity, sexual attractiveness, and
disinhibition of people in the throes of mania give a clear
route to short-term reproductive success. The more
moderate but sustained productivity of those with hypo-
mania offers another route (Akiskal 2003), but if higher
mood reliably offered a fitness benefit, it already should
have spread unless there were significant tradeoffs. Even
aside from the advantages and disadvantages associated
with clinical syndromes, close relatives of those with
bipolar disorder might experience benefits without the
costs associated with clinical disorders. There is ample
evidence for increased creativity of people with manic
depression, and some convincing evidence shows that
their relatives also are more creative than average
(Andreasen 1987; Richards et al. 1988). Whether they are
especially sexvally attractive or successful is another
unanswered quesdon.
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Genes for bipolar disorder could be selected for if the
creativity associated with mania benefits the group to an
extent that outweighs the costs to the individual. Tt is cer-
cainly plausible that groups with more creative individuals
tend to succeed and displace those without such inspira-
tion. However, one of the main recent advances in evolu-
tionary biology has been recognition that the power of se-
Jection acting at the level of the group is too weak to
counteract any but the tiniest deleterious effects on indi-
viduals. While lemming groups might well do better if
many of their members drown themselves when there is
too lictle food, there will always be variadion in the ten-
dency to commit suicide for the good of the group, and
genes that incline individuals against such self-sacrifice
will soon take over despite the dire effects of uncontrolled
population growth.

A control systems view suggests examination of mood
as a trait regulated in the same way as body temperacure
or hemoglobin concentration. Values that are above or
below a reference value initiate homeostatic mechanisms
that restore the baseline value (Cziko 2000). In certain
conditions, however, different levels give an advantage,
and rheostatic mechanisms adjust the set point accord-
ingly (Mrosovsky 1990}, In infections, a higher bady tem-
perature helps to fight the pathogens, When individuals
live at high altitude, low oxygen tension stimulates eryth-
ropoietin, which raises hemoglobin concentration to an
appropriate level.

In any feedback-regulated system, cyclic oscillations are
expected. If a thermostat turns on a furnace whenever the
temperature drops below a set point, then the furnace will
still be pouring out heat when the set point is reached, so
the temperature will overshoor the opsimal level. To mini-
mize the range of these variations, most modern thermo-
stats use anticipation mechanisms that turn on the furnace
just before the set point as the temperature falls and marn it
off just before the set point as the heat from the furnace
raises the temperature. The cycles in cyclothymic disorder
match what one would expect if there were a defect in the
anticipation mechanism, with wide swings precipitated by
small perturbations. The more severe extremes of manic
depression are better characterized by uncontroiled posi-
tive feedback chat leads to extretnes of effort, energy expen-
diture, and lack of sleep that escalare until 2 shutdown
mechanism sends the system crashing into depression. The
characteristic sudden switch from mania to depression
matches this pattern. Note that these principles do not de-
pend on what brain mechanisms actually instantiate them,
any more than it matters whether a furnace thermostat
mechanism uses a bimetal stip or a digital detector.

Although these ideas about bipolar disorder are im-
portant to pursue, no concrete evidence so far indicates
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that bipolar genes give any selective advantage. It seems
likely that they are simply defects that interfere with the
evolved mechanisms that normally regulate mood. None-
theless, epidemiological studies have not yet addressed
systematically the possibility that selection maintains the
frequency of the responsible genes.

Adjustment of Mood Mechanisms
as a Function of Life Experience

Extensive evidence documents the effects of early life
events on vulnerability to depression (Lin et al. 1986).
Attachment difficulties and lack of parental love lead to
problematic relationships and increased risks for depres-
sion (Beatson and Taryan 2003; Sloman et al. 2003).
Other early childhood adversity, especially sexual abuse,
increases the risk for depression (Flarkness and Monroe
2002). Although some studies have not controlled for
possible generic mediation of the effects, it seems clear
that some experiences do influence rates of depression.
The question posed by an evolutionary view is whether
these effects are best interpreted as damage from abnor-
mal experiences or whether they result from properly
functioning facultative mechanisms that monitor certain
aspects of the environment and adjust mood mechanisms
adaptively.

The exemplar is the relation between disorders of at-
tachment and later depression. Early work treated secure
attachment as normal and other kinds of artachment as
pathological results of faulty parenting. Newer ap-
proaches consider the addidonal possibiliry that variation
in family conditions over the course of human history
made anxious and ambivalent attachment styles advanta-
geous in certain circumstances (Belsky 1999; Chisholm
1996}. This hypothesis s difficult to test but is supported
by the prevalence of insecure attachment styles, their as-
sociation with parental difficulty or ambivalence, and the
surprising lack of heritability of attachment styles.

The best-documented and strongest risk factor for
depression is previous low mood or depression (Kessler et
al. 2003), and the sztimulus required to set off depression
seems to decrease with cach subsequent episode so that
the onset of depression becomes increasingly aurono-
mous from life events (Kendler 1998). This has been in-
terpreted as akin to the “kindling” phenomenon that
makes neurons increasingly vulnerable to seizures after
repeated stimulation (Post and Weiss 1998). Whether or
not neural kindling is the responsible proximate mecha-
nism, an evolutionary view asks if the change in threshold
results simply from damage, or i repeated exposure
to certain situations engages 2 mechanism that adjusts
the low mood threshold accordingly and adaptively.
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Certainly, other response thresholds are adjusted in light
of experience, the most notable being the reduction in
panic threshold after a life-threatening experience (or
even after a “spontaneous” panic attack).

Population Differences in Vulnerability

Extensive evidence documents the substantial differences
in rates of depression in different populations (Brown et al.
1996; Weissman et al. 1996). Some of these differences
may arise from variations in reporting and cultural diffes-
ences in the expression of depressive symptoms (Kleinman
and Good 1985}, but increasing standardization of meth-
ods allows confidence that rates do vary enormously in dif-
ferent groups. The simplest explanation is that differing
social conditons expose people in some groups to more
severe life events than others. Although differences in rates
of severe life events are correlated with rates of depression,
no one has examined whether systemaric differences in the
motivational structures of people’s lives in different societ-
ies might provide an even more powerful explanation for
different rates of depression. Resource allocation/goal dis-
engagement theory predicts that depression should be
more prevalent in populations where many people make
enormous investments in just a few major life goals that
have an uncertain payoff and no ready alternatives, Con-
versely, depression should be fess common in groups
where people pursue more limited and more relationship-
related goals that offer more social support and more
options if efforts to reach one particular goal fail.

The more salient population variations from an evo-
lutionary perspective are those between ancestral and
modern populations. Some studies looking for changes in
depression rates in recent decades have reported positive
findings (Kierman and Weissman 1989) and some have
not (Murphy et al. 2000). However, the evolutionary
question is whether novel aspects of the environment
have increased vulnerability ro depression in the same
way that the ready availability of fatty and sweet foods has
increased rates of atherosclerosis. Unfortunately, no reli-
able evidence regarding these rates is available, not even
evidence on rates of depression in surviving groups of
hunter-gatherers. Although methodological obstacles are
high, including small group sizes and different languages,
data on rates of depression in these groups may prove as
crucial as the data showing that hunter-gatherers have
very low rates of hypertension, obesity, and atherosclero-
sis. Social differences are especially salient, but many
other factors could adversely influence brain mechanisms
in modern environments, including artficial light, abnor-
mal sleep patterns, dietary deficiencies of omega 3 relative
to omega 6 fatty acids, and low levels of exercise.
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Although gene-environment interactions in the
causes of depression are now widely appreciated (Caspi et
al. 2003; Kendler 1997), their implications for the effects
of novel environments are still being recognized. When
essentially all members of a population are exposed to
evolutionazily novel environmental factors, much of the
within-population variation in rates of pathology will
arise from genetic differences that had no significant ef-
fects on ancestral conditions. It is thus incorrect to call
these genes “defects.” They are better recognized as
“guirks” that become significant only when they interact
with a novel environment. Many genes that predispose to
atherosclerosis are examples. Variation in traits such as
nearsightedness or atheroscierosis in a modern popula-
tion might well be overwhelmingly genetic in origin, even
though the pathogenesis requires exposure to an environ-
mental factor, such as abnormalities in diet or early expo-
sure to small print.

Whether genetic differences exist between groups
thar might influence rates of depression is unknown. Re-
cent findings of population differences that influence the
rates of other diseases offer examples, and group differ-
ences in the prevalence of the short genotype for the se-
rotonin promoter transporter allele are interesting, but
no solid evidence shows that genetic differences explain
different rates of depression. The case of seasonal affec-
tive disorder offers a particularly intriguing test. If sea-
sonal affective disorder is a defect, then populations that
have lived in extreme northern or southern latirudes
gradually would have been shaped to resist the syndrome
as compared with populations from areas where light lev~
els are more stable, unless it simply reflects the slowness
of selection (Sher 2000). If, however, the seasonal changes
in mood are useful adaptations in areas with extreme sea-
sonal climate variadons, then populations that evolved in
extreme latitudes should have increased tendencies to ex-
perience winter depression.

Research implications

An evoludonary perspective on depression has two main
implications for research, The first is the need to seriously
consider and test hypotheses about the evolutionary ori-
gins and functions of low mood and its possible relation
to clinical depression. The second is to call attention to
the possibility that we have been studying all cases of
major depression as if they represent the same condition,
when different individuals may get depressed by very dif-
ferent routes {(Akiskal and McKinney 1973). Closely
related is the possibility that selection has partially differ-
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entiated subtypes of depression to deal with different
Linds of situations that have recurred over evolutionary
history. If this is the case, then it will be essential to define
depression subtypes on the basis of contriburing etiologi-
cal factors and to further subtype cases of depression on
the basis of the narure of the precipitating life situation.

An evolutionary perspective has further implications
for brain studies. Such studies seem to be moving from
models based on presumed brain defects to models based
on mechanisms that regulate normal and abnormal mood.
However, if low mood is useful, then it seems possible
that many of the brain changes associated with depression
are not themselves pathological but may represent the ac-
tivation of an adaptive defense mechanism. The anatom-
ical localization of areas of increased activity in states of
depression (Davidson et al. 2003) rends to support this
position. If depression involves mechanisms that adap-
tively inhibit motivation, then effective drugs and physi-
cal treatments would not be expected to work at just one
site. Instead, disruption of the low mood system at any of
several points should lead to improvement, in the same
way that pain can be relieved by drugs that distupt cyto-
kine systems at several different points or that act on opi-
ate receptors. Furthermore, the genertic differences in
valnerability to depression may be simifar to individual
differences in tendency o get fever with a cold or varia-
tions in tendency to vomit in response to chemotherapy
or other toxins.

Clinical Implications

Despite attempts to find ways that evolutionary views
might make psychotherapy more effective (Gilbert and
Bailey 2000; Weisfeld 1977), an evolutionary perspective
does not specify a particular kind of treatment for depres-
sion. Its attention to the normal functions of low mood
should, however, offer a useful foundation for clinical psy-
chiatric practice in the same way that an understanding of
the functions and causes of cough, fever, and vomiting
provide a foundation for the practice of general medicine.
Unfortunately, we are not yet in a positon o offer this
kind of basic science funcrional knowledge for the clinical
practice of psychiatry. Our understanding of the proxi-
mate mechanisms involved with depression has far out-
stripped our understanding of what those mechanisms
might be for, with much resulting confusion.

A central issue among members of the lay public is
whether depression is really a disease or whether it is a
normal response to certain situations. We can confidently
answer the question in the case of severe, recurrent de-
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pression, but we still lack the kind of understanding that
would allow us to address the question scientifically for a
wide range of moods and sitvations. This has important
implications for the psychiatric diagnosis in general and
for planning for DSM-V in particular. Although the ex-
clusion of contextual factors from diagnostic criteria fos-
ters reliability, it makes the DSM criteria incapable of dis-
tinguishing responses that are excessive from those that
are normal and useful (Nesse 2001; Wakefield 1992,
1997). An evolutionary perspective offers a solid founda-
tion for diagnosis, one only now being appreciated
{Cosmides and Tooby 1999; Wakefield 1999). If pain dis-
orders were diagnosed in the same way, the diagnosis of
chronic pain would depend on only the duration and in-
tensity of symptoms, not on the presence or absence of a
cause for the pain. The exclusion of ordinary grief already
protects against some false-positive diagnoses of depres-
sion. As we develop a more confident and refined under-
standing of the normal functions and regulation of low
mood, it should be possibie to differentiate aversive but
normal responses from pathological conditions with cri-
reria more scientifically based than merely severity and
duration.

The evoluticnary insight with the most direct clinical
utility, prefigured by many clinicians, may be the normal
role of low mood in disengaging individuals from goals
they cannot reach. This principle does not need to be de-
rived from evolutionary principles; it has been developed,
elaborated, and confirmed by psychologists over the past
four decades. So far, however, it is little appreciated in
psychiatry and has not been applied to clinical popula-
tions. From Bibring to Beck and forward, expert clini-
cians often have focused on what people are trying to do
in their lives, why they persist in uying to please others
who cannot be pleased, why they wy to impress others
who will not be impressed, and why they persist in unre-
quited love. Although it usually tums out to be difficult to
help peaple to reassess such situations and their options,
this perspective has shown enduring usefulness that could
be augmented by a growing evolutionary sophistication in
understanding its origins and significance and the broader
framework of goals thar people pursue. It could also help
to unite apparently diverse therapeutic approaches, each
of whick intervenes at one or another pointin the systems
that maintain depression. As with any powerful tool, how-
ever, careless application will cause harm. There is no jus-
dification for crudely analyzing a person’s main life efforts
and advising him or her to change. The clinical challenge
is the same as it has always been—trying to undersrand
people and their relationships, goals, and feelings in order
to understand, and help them understand, why they do
what they do and why they feel what they feel. That, in
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combination with new diagnostc tests, genomic findings,
and effective new drugs that block depression, will offer a
bright future for treating depression.
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