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Abstract

The main purpose of this research project wasdstathesocial risk hypothesisf depression
proposed by Allen and Badcock (2003). Haeial risk hypothesisuggests that mild to
moderate depression has evolved to promote belgmgismall communities by making
members sensitive to signs of rejection and manvad restore their social value. Using
self-report data from 397 working adult participgardtructural equation modeling (SEM)
was used to examine the relationships betweenesattachment, social comparison, defeat,
self-esteem, depression, submissive behavioursl sk taking, and interpersonal
sensitivity. Two further studies were also perfodméhe first tested whether tkecial risk
hypothesisould explain anxiety as well as depression. Hoesd tested gender invariance
within the models of depression and anxiety. Theselitation is organized into three papers,
preceded by a general introduction and followea lggneral conclusion. The first paper is
focused on the general test of Hueial risk hypothesjghe second on the comparison test of
anxiety, and the third on the role of gender inrtiwels generated. In the first paper, the
SEM analysis indicated a good fit between the dathAllen and Badcock’s (2003)
algorithmic model, providing empirical support fam evolved adaptive mechanism
functioning in mild to moderate depression. Papegdrts a test of Allen and Badcock’s
(2003) claim that theocial risk hypothesis exclusive to depression. In general, the apxiet
model provided a fairly good fit to ttemcial risk hypothesisiowever, anxiety did not
mediate the relationship between secure attachamehthe two outcome variables (i.e.,
interpersonal sensitivity and submissive behaviosuggesting that depression and anxiety
have not evolved to function in exactly the samg.Wdne goal of Paper 3 was to examine

how the variables within th&ocial risk hypothesimight operate differently for men and



women given that past research strongly indicdtasgender may have differential effects
on the depressive (or anxious) mechanism. Tworéiffees were found in the gender
invariance analysis: i) the relationship betweeruse attachment and depression was much
stronger for men; ii) men and women differed onriéflationship between social comparison

and anxiety. The papers discuss the findings flwerperspective of evolutionary theory.
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CHAPTER 1
INTRODUCTION
Major Depressive Disorder

The effects of depressed mood on people have beansa for concern for thousands of
years (Jackson, 1986). Recent estimates of depnesglicate that 9%-10% of North Americans
will be diagnosed with Major Depressive Disorder pear (Kessler, McGonagle, Swartz,
Blazer, & Nelson, 1993; NIMH, 2001). Lifetime esatas exceed 17% on average in adulthood
(Kessler et al., 1993), and many more will dematstundiagnosed depressive symptoms
(Horwath, Johnson, Klerman, & Weissman, 1992; Jédlaskal, & Paulus, 1997). Thus, it is
recognized that many people with depressed moodnoiaseach the intensity or duration
required for gdormal diagnosis in spite of the experienced social dgmlal, and psychological
symptoms. Furthermore, many people do not seelegsainal help (e.g., Marcus, Flynn, Blow,
& Barry, 2003; Wang, 2004) or they self-medicatg(eBreslau, Peterson, Schultz, Chilcoat, &
Andreski, 1998; Miller, 1994). These individualsym#t be included in standard estimates of
the prevalence of this disorder. Although thenmeasuniversal agreement about the definition of
depression (Kendler, Neale, Kessler, Heath, & Eai®82), the basic factors underlying this
disorder tend to be a sustained dysphoric moodalility to experience pleasure, lethargy, and
a sense of worthlessness.

Recent studies indicate that the impact of depvagsi society is very pronounced across
several important social and economic domains diclyithe financial costs of treatment,
mortality costs arising from depression-relateaisi@is, and the costs associated with depression
in the workplace (Greenberg et al., 2003; Wang,dainKessler, 2003). Furthermore, depression

has been shown to be the leading cause of disaard has accounted for substantial losses in



productivity throughout North America (Murray & Lep, 1996; NIMH, 2001). On a personal
level, depression has consistently been linked dittinnished functioning and quality of life
(Jacob, Frank, Kupfer, Carpenter, 1987; Klerman &is&man, 1992).
Theories of Depression

Depression has received an immense amount of iattendm clinicians and researchers in
all areas of mental health. From these investigattbree major models have emerged in
mainstream psychology to explain the etiology amihtenance of this mood disorder. The
biological models have focused on genetic and neurobiolotactbrs in the genesis of
depression. Theocial and interpersonahodels have explored how the overt behaviours,(e.g
excessive reassurance seeking) of an individuattendejection by significant others can prime
a person to experience a bout of depressioncdparitivemodels have been concerned with the
negative schemas created in early years that storda depressed person’s perspective on
themselves and on life. A large volume of rese&iah supported these models in specific
contexts such as neurotransmitter dysregulatiotd{a et al., 2005; Gilliam, Kanner, &
Sheline, 2006; Shaffery, Hoffman, & Armitage, 2008parriage and relational disruptions
(Coyne, 1999; Johnson & Jacob, 2000; Joiner, 19810 distortions in thought and poor coping
(Beck, 1974; 1976; Beck, Rush, Shaw, & Emery, 1&¥&)son & Shaw, 1981; Warren, Stake,
& McKee, 1982). However, one major criticism of baxf these conceptualizations of
depression is that they stress or explain somectspédepression but lack universal findings.

Most studies in the social sciences that targetedspon focus oproximate causatioor
the current precipitating factors) without considgrhowultimate causatiover the course of
human history has evolved to sustain this disorfi@bergen (1996) declared that four

components are needed in order to completely utadhets biological phenomenon: 1)



mechanism, 2) development, 3) function, and 4) gipgthy. Proximate explanations focus on the
mechanism and development, but fall short in erplgi the function of a mechanism and why it
has survived over the course of human evolutiooter words, these theories of depression do
not provide an overarching explanatory frameworkchitan account for the frequency and
universality of depressed mood as a functionabdaptive state.
Evolutionary Psychology

A branch of psychology has recently emerged whestks to provide a foundational model
of human nature, highlighting those universal cbinastics that have allowed our species to
adapt in the face of problems and challenges pitgedghout human evolutionary history. This
new field of study is often calleslolutionary psychologyrom an evolutionary perspective,
psychological disorders originated and survivedalgee mild versions of these disorders had
adaptive value in the human struggle to flouristt procreate (Nesse, 2005). Many evolutionary
models have tried to explain how mild to moderateels of depression have served to promote
human survival; however, not all of these explaraiallow for empirical validation and testing.
One exception is a clearly outlined and theordiigalbusible model of depression called the
social risk hypothesi@Allen & Badcock, 2003).
Social Risk Hypothesis

Thesocial risk hypothesisontends that humans are exceptionally sensiivieg social
position they hold within a group and the strengjtthe bonds they have with family and close
relations. Strong social connections and the avidithaof social support were required for
successful living in our evolutionary past. Thusiew a person’s social value (gauged by social
rank and attachment to important others) is compedithey develop a depressed mood, and

this depression provides them with a period of twnere additional care and attention is



available from significant others while they rectgie. Allen and Badcock (2003) suggest that
our species has evolved a mechanism to gauge aidunal’s worth or status in social
groupings, a mechanism referred teasial investment potentiéle., the ratio of one’s social
value versus social burden in the group). Whenrttis reaches a point where one’s social
value and social burden are nearing equivaleneganttividual is in danger of exclusion from
social contexts that have been critical to fitn@ssr the course of human evolution (Allen &
Badcock, 2003; Buss, 2008). Therefore, criticathy bocial investment potentiagfompts
depressed mood which inhibits those socially ris&lgaviours that are dangerous when one’s
value and worth in the group have come into quesiible major premise behind this hypothesis
is that a depressed person is depressed in largbgmause they are not highly valued in their
social group (something that is necessary for sahand reproduction), and therefore it is
essential that they only take minimal social riskerder to slowly bolster their position (i.e.,
social rank) and closeness (i.e., attachment)a@tbup. Consequently, tisecial risk
hypothesiviews mild to moderate depression to be adaptivigiht of the evolutionary
challenges that required successful group livindy@operation. The depression mechanism
minimized the likelihood of exclusion by inducin@): cognitive hypersensitivity to indicators of
social risk/threat; (ii) signaling behaviours thatluce social threat and elicit social support; and
(iif) a generalized reduction in an individual’opensity to engage in socially risky, appetitive
behaviours.
Rationale for this research

Thesocial risk hypothesisf depression has received some empirical suppovigver only
portions of this model have been tested. For im&aBadcock and Allen (2003) provided

support for the prediction that depressed statagdiactivate psychological mechanisms for the



detection of social threat. In that study, parteifs in an induced depressed mood showed a
greater tendency to reason appropriately abous risllated to social competition compared to
those in a neutral mood. These findings are cadistith a long line of research that has found
individuals with mild to moderate depression argergensitive (i.e., attentional bias) to social
information, especially indicators of social thréaf., Allen et al., 2001; Edwards & Weary,
1993; Flett, Blankstein, Occhiuto, & Koledin, 19%Mathews, Rideway, & Williamson, 1996).
Also, in three separate studies Allen and Badc@0k§) examined segments of gaxial risk
hypothesisin Study 1 they failed to find support for thegiction that clinically depressed and
clinically anxious participants would differ in tineselection of risk-averse options on indicators
of attachment and social competition. However,dbgressed participants did differ
significantly on risk-aversion when compared to ¢batrol group thereby providing partial
support for the hypothesis. In Study 2 they foumpip®rting evidence to suggest that an
individual's social investmemnotential(measured by self-esteem) moderates the relatpnsh
between depressed mood (measured by low positieetplnd social risk taking. Lastly, in
Study 3 Allen and Badcock (2006) induced depressedd using music and compared social
risk taking propensity with participants in a nalitnood, but no differences arose and the
authors concluded that experimental manipulatidriiepression were not appropriate to test
their model. Thus, these individual studies proxadme corroborating evidence for parts of the
social risk hypothesjdut none of these research projects were attehpterder to
comprehensively test all the major componentsimriodel. Instead, these studies only
demonstrate support for small portions of a vergdaand complex model.

Thesocial risk hypothesis a sophisticated algorithmic model of depressibere risk

taking represents only one portion of the evolurgrexplanation. According to Allen and



Badcock’s (2003) formulation, the depressive merdmans triggered when certain
evolutionarily relevant social aspects are predarparticular, a depressed person is
hypothesized to experience elevated defeat cowlbdow social comparison/rank (e.g., Allan
& Gilbert, 1995; Gilbert & Allan, 1998; Gilbert, Re, & Allan 1995). As well, damaged social
relations (low secure attachment) contribute todénelopment of depression (Bowlby, 1980).
These three preconditions are integral to thiswgialary explanation of depression, and yet no
study has sought to encompass all of these commimea single research endeavour. A full test
of thesocial risk hypothesiwould also indicate that depression leads not tmhgduced social
risk taking, but also a hypersensitivity to indoat of social threat (high interpersonal
sensitivity) and signals of withdrawal or submissin competitive encounters (Allen &
Badcock, 2003). Once again, such links have ybetanited in a single research design. Thus, a
full and comprehensive test of thecial risk hypothesigequires more than just assessing
individual links between variables of interest (eAjlen & Badcock, 2006; Badcock & Allen,
2003); instead it will be necessary to simultangooseasure and analyze all of the pathways in
this complex model within one heterogeneous samaplietermine if this proposed depression
mechanisnactuallyfunctions in modern day humans. As such, it wilheeessary to employ a
type of analysis specifically designed for the noeasient of causal models in order to
effectively test the various relationships in soeial risk hypothesisoncurrently. A thorough
examination of this evolutionary model could verglMprovide support for a shift in the way
depression is understood, a move away from theopmetant pathology conceptualization
fostered by the medical community.

Format of the Dissertation



This dissertation is written in a paper formatsisting of five chapters. Chapter 1 consists
of a general introduction to the dissertation. febiliterature review of the theories of
depression, essential features of the disorderttandpplicability of an evolutionary explanation
of depression (i.e., theocial risk hypothesjsare presented as well as the purpose and goals of
the dissertation. It is followed by three chaptufiining in each an empirical investigation
undertaken to test tisocial risk hypothesias an explanation for depression (Chapter 2) and
anxiety (Chapter 3). Additionally, gender differescstemming from the depression and anxiety
models are explored in Chapter 4. The format feritidividual papers consists of a Literature
Review, Methods, Results, and Discussion secti®im&e each paper represents a single
investigation, the Discussion section provideslzssation for the Conclusions and Limitations
that are specific to each study.

The algorithmic model of depression proposed bgiknd Badcock (2003) consists of
numerous linear (or causal) relationships thatfawaght to occur over the course of some
unspecified timeframe. For example, the experiariakefeat leads to the development of
depression which would cause a person to become satimissive; however, this progression
does not occur simultaneously and is thereforeemety difficult to empirically assess in a
single individual. Therefore it is more realisticédxamine many individuals at various stages in
this progression through statistical analyses.c8iral equation modeling (SEM) represents a
sophisticated mode of analysis that can examineledional data in an implied causal model
(Hayduk, 1987) much like the algorithmic designafarded in thesocial risk hypothesisAs
such, SEM was used to analyze the data in all $tresies as well a series of hierarchical
regression analyses performed to determine whe#ikeesteem (i.esocial investment

potentia) served as a moderator between the three lateables (i.e., defeat, social



comparison, and secure attachment) and depresssuggested by Allen and Badcock (2003).
The sample for this research endeavour consistadldgime working adults selected from a
variety of vocational fields in the city of EdmontcAlberta and surrounding areas. Working
adults from a range of different professions (enmglding, janitorial, medicine, education) were
used in this study as opposed to the usual collegadrsity student samples in order to avoid
making conclusions about a very limited subseatibtine adult population (Sears, 1986). The
overuse of college students has been noted asieuter problem in depression research (Coyne
& Gotlib, 1983; Gotlib, 1984). Therefore, extendigpression research to participants in the
workforce with varying degrees of education, vasiages, and potentially more diverse social
environments provides the opportunity for greataegalizability of these findings (cf. Tennen,
Hall, & Affleck, 1995).This dissertation attemptedaddress aspects of thecial risk
hypothesisand evolutionary psychology in the genesis amatrtment of depression in three
separate studies. As well, the viability of anxiefyhin thesocial risk hypothesisiodel was
examined in Studies 2 and 3. The data for all tetedies was generated from a single data
collection.

The first study, in Chapter 2, was conducted s&ss all of the major psychosocial
components of theocial risk hypothesim a single study, rather than emulating previous
research that has explored only specific elemdrtaoevolutionary model of depression (e.g.,
Allen & Badcock, 2006; Badcock & Allen, 2003). liaw essential to investigate thacial risk
hypothesiss a fully operational model thereby enabling aed®ers and clinicians to better
understand if depressed mood can be plausibly ivgalaas an evolutionarily adaptive

mechanism that promoted our survival as a species.



One of the major tenets in teecial risk hypothesislaims that fluctuations in social risk
taking behaviours (i.e., submission, interperseeakitivity, and risk taking) are exclusive to
depressed mood, rather than other evolutionarigyptde disorders. To explore this claim, the
second study (Chapter 3) measured how well anfitstinto the model compared to depression.
Anxiety symptoms have long been viewed as a byymbaf adaptation (Nesse, 2005) and often
co-occur with depression (Kessler et al., 1996jtHarmore, many evolutionary views of
depression are thought to apply equally well toietiyxe.g., Price, Gardner, Jr., & Erickson,
2004; Sloman, 2008; Sloman, Farvolden, Gilbert,r&d} 2006). Therefore, the results of this
study will shed some light on the exclusivity oé#8ocial risk hypothesit depression.

And, in Chapter 4, Study 3 examined the influenfcgemder in both the depression and
anxiety models of theocial risk hypothesigheory. Although Allen and Badcock (2003) have
acknowledged that depression afflicts women atdrngates than men (American Psychiatric
Association, 2000), they have not specified hovséhdifferences will influence their model.
Therefore, it will be important to explore the pdial effect that gender may play in thecial
risk hypothesisExamining the moderating effect of gender onlithle between both depression
and anxiety within the context of this evolutionanpdel may provide a clearer picture of the
observed differences in the prevalence of bothek=pon and anxiety for men and women.

Lastly, in Chapter 5, a summary of the findingsrirthe previous chapters are complied
together. In particular, the results from all thetadies are compared to Allen and Badcock’s
(2003) original conceptualization. As well, the imptions of the findings are discussed within

the context of treatment interventions.
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CHAPTER 2
THE SOCIAL RISK HYPOTHESIS OF DEPRESSION: A STRUCRAL EQUATION
MODELING ANALYSIS
Introduction
Depression is one of the most pervasive and ddsteupsychological disorders (Fava &
Kendler, 2000). This mood disorder can affect peaplall walks of life irrespective of culture,
gender, age, or one’s social and economic statoiseayet, global tracking has demonstrated an
increase in depression over recent generationsgcMational Collaborative Group, 1992;
Klerman & Weissman, 1989; Ustun et al., 2004). Assult, depression has received an
immense amount of attention in all areas of memalth. The traditional biological, cognitive,
and social/interpersonal explanations of depredsawe spurred vast quantities of research on
the topic of depression and its origins (e.g., Bta2005; Flett, Besser, Davis, & Hewitt, 2003;
Krishnan, 2002; Kupfer & Ellen, 1997). The bulktbfs research argues for a cause emanating
from several factors such as neurobiological dsficincontrollable/negative events, poor social
support, and cognitive distortions occurring atedé#nt levels. It is not surprising then that
depression is pervasive in both men and womengweldping and developed nations, and in all
age ranges (Murray & Lopez, 1996). The ubiquitcatsire of depression indicates that this
mood state has developed and survived throughauahunistory and pre-history, perhaps
extending back to the Pleistocene period (or gadiehuman development (Gilbert, 1992). This
view is consistent with the emergence of a nevdfeélstudy callecvolutionary psychology
(EP) which seeks to provide a universal model ehé nature, highlighting those
characteristics that have allowed our species &ptad the face of problems and challenges

posed throughout human evolutionary history. Fronewolutionary perspective, psychological
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disorders originated (and survived) because mitdigas of them had adaptive value in the
struggle of individuals to flourish and procredieése, 2005).
Review of the Literature

The view that psychopathology may have adaptiveifea at lower levels of intensity has
been espoused through the merging of two prolifegatonceptualizations of psychological
health: biopsychosocial approaches and evolutiothegry (e.g., Cacioppo, 2002; Cacioppo,
Berston, Sheridan, & McClintock, 2000; Gilbert, 592002a; 2002b; Henriques, 2004). Paul
Gilbert and his colleagues are among the forerwaofkthis movement in depression research
and treatment. They have argued that a fuller wtdeding of depression can be attained by
appreciating the biological, psychological, andiglogignificance of these explanations of
depression through an evolutionary lens (Allenp&il, & Semedar, 2004; Gilbert, 1992, 1995,
2001, 2004, 2006a). Paramount in this conceptualizaf depression is the functional/adaptive
role that depression provided to humans in ourwgiaiary past that may have influenced our
phenotypic (the interaction between genes andrigament) variations (Gilbert, 2004,
2006a). Although many of the depressive challefigeiag modern humans have changed, our
genes are still being altered in reaction to curaenl early stressful environments (Caspi et al.,
2003). Hence our genes continue to be altered apdased on to suit the particular social
climate (nurturing and caringersusneglectful or abusive) and physical ecologies.{éogpd
availability, threat from predators) that ensure swrvival rather than good mental health (Allan
& Badcock, 2003; Gilbert, 2001; 2004; 2006a; Ne2860, 2005). It has even been postulated
that individual depressive symptoms have develdpedidress specific social situations in the
course of human evolution (Keller & Nesse, 2006)ug, the importance of both proximal

mechanisms (i.e., reactions to current environnighialogical, and social challenges) and distal
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goals (i.e., survival and reproduction) in the depment of depression are pivotal to our
understanding of this universal mood disorder.

Important questions are still left largely unanseeeby psychology’s mainstream models of
depression. For example, if natural selecielectsor the most propitious genetic features, then
why has a painful and distressing state like dejiwassurvived through human ancestral history?
Does depressed mood provide some kind of adaptieemation to humans in the same way
that physical pain has been acknowledged as amppgie means of avoiding tissue damage?
These gaps have opened the door to new and inmevhBories of depression and its etiology
from the field of evolutionary psychology. To dageplutionary theorists and researchers have
embarked on a full range of investigations in aasognition, biology, and human behaviour.
These areas include the examination of how elewsiilo stress hormones and other
physiological changes, social interactions, and/tilee of negative cognitive distortions can
operate as mechanisms that maintained depressiparjeoses of survival in our evolutionary
pastandfuture (e.g., Allen & Badcock, 2003; Gilbert, 192901; 2004; Irons & Gilbert, 2005;
Keller & Nesse, 2005; Martin, 2002; Nesse, 1999@Wettle, 2004; Price, Sloman, Gardner,
Gilbert, & Rohde, 1994; Sloman, 2008; Watson & Aswis, 2002; Welling, 2003).

Adaptation and mal-adaptation

Human beings are among the most social of aninvisy of our selective pressures relate
to adaptations that have evolved to promote soelations, and of course ultimately solve
problems of survival and reproduction (Buss, 1Zd01). Group membership has always been a
necessary component in the survival and flourishingpe human race, and can thus be viewed
as a motivating force (Gilbert & Trower, 1990). Tihgportance of social relationships has

implications for virtually all human activity. Amgrthese are protection from predators, food
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distribution, incest avoidance, favouritism tow&md members over non-kin members, sanctions
for crimes against the collectivity, reciprocitynelationships, sexual jealousy, the emotion of
love, and the list goes on (Brown, 1991; PinkeB7)9The necessary interplay between people,
has in effecadaptedus to a hypersensitivity to many social indicatush as social rank/status
(Gilbert, 1992; Price et al., 1994), dominance/sigsian, (Allan & Gilbert, 1997; Gilbert,

2000), attachment (Bowlby, 1988), and numerousratiational cues. These socially adaptive
cues will be discussed more fully later in thisiesy, for now we will return to the mechanisms
of adaptation.

Although adaptations are meant to help “solve moisl of survival and reproduction better
than alternative designs in the population” (B2€X)8, p. 39), this does not answer the question:
Why do humans incur so many deleterious physicadlraental vulnerabilities? To address this
guestion, Nesse (2005) has postulated six exptarsator the seemingly poor fit between the
body and mind that he based on prior researchleatyt. First, there may bensismatch
between our physiology and the environment thaliweein. For example, our prehistoric brain
has primed humans to crave fatty foods; howevenadern society this adaptation has led to
increased heart failure and obesity. The secontheapon involvesnfection and coevolution
Infections have been problematic in our evolutigredvances because pathogens like bacteria
and viruses often evolve faster than we can adeaghieim. Coevolution, stemming from
competition amongst humans, can favour increasimglge extreme traits such as status-striving
that can give rise to psychological suffering toe tosers of these events (Gilbert, Price, &
Allan, 1995). Third, as evolving organisms, we mumtcede tdrade-offsbetween
characteristics or traits because the environmemtathds such changes. For instance, humans

could have less fear of heights, but more peoplelavitnen fall from cliffs or tall buildings. The
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fourth explanation involvesonstraintswithin our biological design such as our neede¢es

and the associated lost productivity for this l&ygteriod of time. The fifth explanation is an
important one that is often overlooked and it i ihea thaselection is for reproductive success,
not health Nesse (2005) points out that a gene may decorass health, longevity, or even
cooperativeness, but it will proliferate if it ire@ses reproductive success. It is quite possibte th
many of our socially less desirable traits suchgggression, envy, jealousy, and an insatiable
sexual appetite may have been passed on for thyg@ason (Buss, 2000). The sixth and last
explanation for the troublesome adaptations outlimg Nesse (2005) relates to our many built-
in defensesThese defenses (e.g., anxiety) are often confw#bdliseases and defects in the
medical community and have been rightly called “Cimician’s lllusion” (Nesse & Williams,
1994). These defenses may cause distress, bwettyislistress is an adaptive signal which
promotes safety-seeking behaviour.

In summary, evolutionary approaches to mental dessrcan be conceptualized as
originating from one or more of these six posséx{planations (although others may exist).
However, it is likely that the most comprehensinelerstanding of depression within an
evolutionary framework will include multiple explations as is found in the biopsychosocial
approach (e.qg., Gilbert, 2001; Weiner, 1998). B@naple, Allen and Badcock (2003) have
embraced this biopsychosocial perspective in #nfution-based explanation of depression.
Social Risk Hypothesis

Although many EP theorists have postulated somptagafunctions in depressive states
(e.g., Bowlby, 1980; Glantz & Pearce, 1989; Nes¥@02 Price et al., 1994; Sloman, 2008;
Watson & Andrews, 2002), only a select few havevjgled researchers with a well-structured

and testable model of depression which is recodragea precondition for fruitful and
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meaningful explanations of mental disorders (R&afiotto, 2006). One of the most compelling
of these EP models of depression, formulated bgnddind Badcock (2003), is called goeial-
risk hypothesisLike some other theorists that have emphasizedale of risk management in
depression (e.g., Leahy, 1997; Loewenstein, Wetsze, & Welch, 2001), Allen and Badcock
argue that mild to moderate depression (not sedgpeession) served an adaptive purpose in our
evolutionary history (it is noteworthy that Allené&Badcock believe that their model would
account for the occurrence of severe depressithguah it would no longer be operating
effectively). These authors theorize that depressigrehistoric times served to decrease the
likelihood of exclusion from the group. Depresswas thought to activate cognitive
hypersensitivity to indicators of social risk, saehaviours that would reduce social threat and
elicit social support, and lastly, this mood wabdwed to have caused a general reduction in an
individual's propensity to engage in socially risfeyg., confident, acquisitive) behaviours.

Thesocial risk hypothesis an integrative evolutionary theory of depresgiwat has relied
heavily on the theoretical and empirical findingsnhi the three major Darwinian
conceptualizations of depression (i.e., resourosewation, social competition, and
attachment). Each of these three evolutionary nsoaledlepression emphasizes the adaptive
nature that this mood state served in the humatiesgpesarly development.

Resource Conservation

Theresource conservatiotieories suggest that depressed mood was an\a&laggponse
to environmental and social situations where emgréixcess energy would be futile. Instead, an
individual would conserve their resources (or assamdepressed mood) until a propitious or
productive opportunity arose that would be worthyheir energy or investment. Several well-

known theories fit this category including Seligrisafi975)learned helplessness thedwhen
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interpreted from an evolutionary perspective), M&sg000)esource allocation theory
Klinger's (1975)incentive disengagement thepaynd Leahy’s (1997unk costsnodel which all
account for the diminished or inhibited behaviaiogard seeking what seems to be
unobtainable incentives or goals. Allen and Badd@€03) have incorporated these views in
their model by asserting that depressed states @nrdbask-management strategy that inhibits
risk taking in low pay-off and high-threat enviroants.

Social Competition

Unlike the resource conservation accounts of dspresthesocial competitioriheories
acknowledge that individuals’ reproductive oppoities are strongly related to their relative
position or rank among their conspecifics (e.gcd?rl989; Price et al., 1994). Social status was
determined by competitive encounters (e.g., figijtthat would undoubtedly end with a
winning and a losing party. The winning contestaauld often adopt an escalating strategy that
indicated a willingness to re-engage in aggresaoie given his or her successful history,
whereas the loser adopted a deescalating stragaggrdination or yielding behaviour) to
decrease the likelihood of further physical andadosses. Thus, from a social competition
view of depression, this mood state is an evoliredyluntary deescalating strategy (Price et al.,
1994). However, according to Gardner and Price 1 88s deescalating strategy depends on
several factors including the importance of th@uese being fought over, the sense of
ownership for this resource, and each competitarisent status/rank in the group called
resource holding potentigRHP). A similar theory was put forth by Gilberidahis colleagues
(Gilbert, 1997; Gilbert, Price, & Allan, 1995) oadlsocial attentiorholding power(SAHP) that
instead of “resources,” refers to one’s abilityetwit positive attention and social benefits such

as respect, desire, praise, and approval. In lastes; depression occurs as a result of low levels
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of RHP or SAHP, and these individuals assume aup®sif social defeat and enforced
subordination. Theocial riskhypothesisacknowledges the evolutionary importance of social
competition in the development of depressed moaavaver, Allen and Badcock (2003) assert
that changes in the diversity of human social @mrrents and social cognition call for a more
complex account of depression than these two raiekted strategies alone could provide.

Attachment

Attachment theory is one of the principal psychatabframeworks developed in the past
fifty years touching on every aspect of human ddiea(Carvallo & Shira, 2006). It is about the
earliest relationships developed with caretakedsp@ovides an evolutionary perspective from
which to understand their significance. From thasspective, John Bowlby was able to construct
an understanding of grief, loss, and depressiosBssvlby, 1967, 1973, 1980).The attachment
theory of depression is also paramount ingbeal riskhypothesiglue to the many important
affective laden social activities found in our extadnary past such as mate retention, alliance
formation, and coalition building, all of which ageounded in the importance of close relations
(Buss, 1991). Attachment theory is rooted in thedsoand interactions that develop between
parent and child. From this viewpoint, secure afecbonding ensures that a parent will care for
and protect his or her offspring, thereby safegugrtheir children’s survival and allowing for
reproductive success which will also perpetuatetrents’ genes. Thus, staying in close
proximity to one’s caregivers will promote survival

The attachment model attributes depressed modeetimss or disintegration of significant
interpersonal relationships. Although there is ansensus about the adaptive function of
depressed mood in circumstances of interpersons) &&veral interpretations have been

constructed. For example, depression is thougimhibit risk taking or exploration when a
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secure attachment is absent (Gilbert, 1992), sss\aedistress call (Frijda, 1994), promote
searching behaviours for the lost relation (AvefiB68), or motivate the depressed individual to
avoid further dissolution of previously held bor{ttegram, Miranda, & Segal, 1998). In the
social risk hypothesjsattachment security is viewed as an importanitatdr of how valued an
individual is in their social environment. Allen@aBadcock (2003) contend that humans are
very sensitive to threats of rejection and ostradi®m social relationships; therefore, poor
affiliations with others will operate as a potehpeedictor of depression.

Social Investment Potential

A central concept in theocial risk hypothesis that ofsocial investment potential
Previous research has indicated that members cfpmaies possess the ability to gauge their
worth or status in a social environment (Gilbe@Q@; 2001; Gilbert & Allan, 1994). As well,
humans demonstrate a strong need to feel a sets&tooiging and social support (Baumeister &
Leary, 1995; Bowlby, 1969, 1973, 1980). Unitinggbdwo ideas, Allen and Badcock suggest
that social comparison and perceived securitywased in an individual’s determination of an
appropriate risk strategy and corresponding mobe. Sirategy that one develops will adhere to
the tenets of resource conservation theories thahasize the need to inhibit one’s appetitive
drives (e.g., pleasure-seeking and energy outputjnes of low reward or control (Klinger,
1975; Nesse, 2000; Seligman, 1975). Specificaligsocial-risk hypothesipredicts that those
people with low social rank, high perceived defeat] threatened attachment will have a low
social investment potentiéle., the ratio of social value versus socialdeur within the group).
Allen and Badcock (2003) simply defisecial valueas “the resources that are provided to
others as a result of one’s participation” andsbeial burdens conceptualized as “the cost to

others (i.e., loss of current or potential resosiy@é one’s participation in the relationship” (p.
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891). Thus, these individuals will take on the elateristics (i.e., submissive, yielding,
assurance-seeking) that are associated with thresksul state and take fewer social risks, which
in turn, may provide them with small but steady@ases irsocial investment potentiéb1P).

These incremental increases in SIP can be achtévedgh the individual’s reduction in
appetitive behaviours (i.e., decreased social m)rded increased social value from the extra
attention, care, and protection they hope to reckm relatives. As a depressed individual's
SIP slowly rebounds, they will exhibit a proport@rlecrease in depressed mood and increase in
confidence. Conversely, members of the group wihayea high rank or security (and no
depression) will take greater social risks in ortdemaximize their potential for increased social
rewards. Obviously this high-risk strategy haspbtential of either producing success or failure.
In the case of success, these individuals willaase their SIP and/or garner additional social
resources or favour. However, when a person expergelosses from failed high-risk social
venture(s) (i.e., this may be a culmination of salfilures or a single catastrophic one), they
will be viewed as a greater burden to the groupefiscted in their SIP. If these social failures
occur, then these people will develop a depresssatirand alter their strategy to a risk-averse
approach.

Consistent with theociometemechanism proposed by Leary, Tambor, Terdal, andri3
(1995), thesocial-risk hypothesis rooted in the innate fear people have of bexguded from
the group. People’s estimation of their status itiee urgency of this fear, is reflected at any
particular moment in their feelings of self-este@ulf-esteem serves as a vital indicator for
people to choose the most propitious self-enhanoest@ategy in a soci@omparison context.
According to Baumeister, Tice and Hutton (1989thdow and high self-esteem people are

interested in self-enhancement but for differeasoms. Individuals with low self-esteem strive
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for self-protection so as to prevent further losseself-esteem. These people are cautious and
will try to minimize their weaknesses by avoidirftatlenges even when rewards seem attainable
(Schlenker, Weigold, & Hallam, 1990). On the othand, individuals with high self-esteem

strive for self-enhancement that will continueriorease their self-esteem. They behave in a
brazen manner by taking more risks to maximizentitiea and social approval. The associated
depression that may arise when self-esteem is émwirestead be explained as a strategy that
functions by avoiding further ostracism in the graontext (Allen & Badcock, 2003).

As sensitive as people are to social rejectiocait be hard to imagine how for countless
eons rejection by one’s group was tantamount teadhdsentence. In the Pleistocene period,
human groups provided the basis for plentiful relpiive resources in the form of potential
mates, kin and nonkin resource exchanges, andoiartwinity for reciprocal altruism between
kin (Batson & Shaw, 1991; Buss, 1990). Conversadgjal exclusion would have compromised
all the necessary resources for human survival aagooled knowledge, protection from
predators, and foraging for food that are inhenemt group formation (Brown, 1991). Recent
research has also emphasized that our specieghiy Bensitive to how we are perceived and
valued by our social networks (Baumeister & Led895; Tooby & Cosmides, 1996). Thus,
Allen and Badcock contend that self-esteem is émgral active agent in estimating one’s own
perceived SIP. They state that “an individual’sneation of his or her own SIP may be reflected
at a phenomenological level by self-esteem” (AeBadcock, 2003, p. 892).

Previous Research on the Social Risk Hypothesis

A thorough search of the literature shows that #@mpts have been made to provide

supporting evidence for tlemcial risk hypothesiBadcock and Allen (2003) examined the

effects of experimentally induced depressed moodmulergraduate students’ reasoning about
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social risk through the use of a modified versibthe Wasoncard selection taskWason, 1966;
Wason & Johnson-Laird, 1972). Using W&asonselection tasks as a measure of social
reasoning, the authors found that participantbeninduced depressed mood reasoned more
incisively about risks related to social competit{ae., they were able to detect violations of the
rule “if I invest the resources in competitiggn| will be successful”) than did those in a neutral
mood state. As predicted by tkecial risk hypothesjghis mood facilitated effect was not
observed when reasoning about other types of conten

In a series of three coordinated studies, AllenBadcock (2006a) attempted to test
specific portions of theocial risk hypothesidn Study One, they extended the research of
Badcock and Allen (2003) by comparing idason selection tasksponses of clinically
depressed participants £ 27) with those of anxious € 15) and non-psychiatric community
controls 6 = 31) on attachment, competition, and social t&sks. The results failed to support
the hypothesis that a greater proportion of depcepsarticipants would select the correct
attachment task card combination than anxious wirgbgroups. Also, no differences were
found between the three groups in terms of couergus incorrect responses on the social
competition task. The hypothesis that only depiégseticipants would be low on positive affect
based on findings from previous research (Clark &3&tn, 1991; Depue & lacono, 1989;
Joiner, Catanzaro, & Laurent, 1996) compared tecarsgarticipants was also not supported in
this study. However, the authors call into questtrether this study had sufficient statistical
power to differentiate between the groups usingcthesquare analysis. The depressed group did
display a greater number of risk-averse optiongHerattachment and social competition
measures compared to the control group, providamgespartial support for the hypothesis. In

Study Two, Allen and Badcock (2006a) compared déhationship between mood (positive and
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negative affect) and risk propensity. In additithre study sought to determine if the relationship
between positive affect (thought to be specifidépressive symptoms) and social risk taking
would be moderated by self-esteem. Sincestiwal risk hypothesiasserts that the depression
mechanism is only activated when an individual’scp&ed ability to successfully negotiate
socially vital challenges is critically low, selsteem would be expected to be a moderator in this
relationship. Th&Risk Scenarios Questionnaiaad theRisk Propensity Questionnaire
(Rohrmann, 2004) were used to measure four riskgdlactors (social, financial, accident-
related risks, and health-related risks) andRbsitive Affect Negative Affect Schedules
(PANAS; Watson, Clark, & Tellegen, 1988) measurexbchin a sample of undergraduate
studentsN = 153). Allen and Badcock reported that positiffec predicted participants’ social
risk taking responses and that this relationship maderated by the levels of self-esteem
reported. This finding is consistent with prediogaabout the SIP mechanism in soeial risk
hypothesisand thereby supports their model of depressidleriA& Badcock, 2003).
Unfortunately, the authors failed to report spedigures relating to this finding (i.e., the
significance level; the strength of the relatiopsbetween positive affect and each form of risk
taking), and the measures of risk taking lacked@we of reliability and validity. Study Three

in Allen and Badcock’s (2006a) report focused amittfluence of state and trait depressed mood
on risk taking propensity. In this study, a musitaod induction was used to assist participants
to get into a depressed or neutral mood and thepdrticipants were tested on their level of risk
taking (Martin, 1990). The results supported thpdikiesis that individual differences in self-
rated positive affect at the beginning of the expent had a significantly positive and unique
association with participants’ social risk takingpensity compared to financial, accident-

related and health-related risk taking. Howevesrg¢hwas no support for the depressed mood
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condition exhibiting lower mean scores on measafa®cial risk taking propensity than those in
the neutral mood condition. In sum, the resultStoidy Three are inconsistent with Allen and
Badcock’s (2003%ocial risk hypothesisThe authors conclude that an experimental mood
manipulation does not represent effective meamxtépolating an empirical test of thecial
risk hypothesis

The recent attempts by Allen and Badcock to proeiapirical support for thesocial risk
hypothesiproduced mixed results. The research ventures nemaded some support for the
association between depressed mood and the tentteapproach attachment and social
competition situations with risk-averse strategiédse moderating effect of self-esteem as a
measure o$ocial investment potentigbIP) in the relationship between positive affead
social risks also supports the model’'s predictibtfmwnever, the collective research did not
succeed in differentiating the risk approachesepirdssed compared to anxious individuals, nor
did thesocial risk hypothesisperate in a clinically depressed sample as thadeimeould
suggest. Also, the research indicates that expatattg induced depressed mood is not
sufficient to demonstrate the mechanisms instha@al risk hypothesidn summary, there exists
some supporting evidence for thacial risk hypothesidHowever, Allen and Badcock have only
managed to demonstrate partial support for spegsipects of their theory of depression and they
have never attempted to test all the relationghipdicted by their model in one complete study.

Rationale for the Present Study

Allen and Badcock (2003) have put forth a potehtiahluable theory of depressed mood.
They have cogently argued that mild to moderateesson need not be viewed as inherently
pathological, but instead indicates that an indiglds not feeling socially valued by those close

to them. Persons not feeling valued in their soe@lld will be less likely to take risky social
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ventures because their depressed mood informs tthegtrtheir current SIP is critically low.
Understanding how the mechanisms found insth&al risk hypothesigperate in depression can
help researchers and practitioners to develop effeetive means of understanding and treating
this common mood disorder. For instance, psychathethat is understood from the viewpoint
of evolutionary psychology can help guide therapistmore accurately conceptualize the key
operating mechanisms in many psychological disstdecluding depression.

But, as valuable as this theory appears to besinleaer been properly tested as a complete
and integral model. Piecemeal analyses of spexsipects of the model contributes partial
support for thesocial risk hypothesig.g., Allen & Badcock, 2006a; Badcock & Allen,(3);
however, these studies still lack the empiricallmigecessary to make any substantive
statements about the veracity of the overall pregakepressive mechanism. A comprehensive
test is still required to encompass all of thehatgpects of this theoretical mechanism, and in
doing so, determine if the model is supported |h fu

The present study set out to test all the psychalsocamponents in the theorized model
using structural equation modeling in a broad sanoplworking adults from a variety of
occupational fields. These patrticipants allowedafonore heterogeneous sample, and thus
increased the potential for more generalizableifigsl (cf. Tennen, Hall, & Affleck, 1995). The
over used college/university student populatiora(§el986) especially in depression research
can limit the applicability of many psychologichkbries (Coyne & Gotlib, 1983; Gotlib, 1984).
Likewise, even the use of broad-based internet Bagfechniques often end up with a skewed
sample in important areas such as socioeconomnigsstge, education, and ethnicity (Beddows,

2008; Best & Krueger, 2004; Duff, 2002). The workiedults sampled in the present study were
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from a wide range of vocations thereby creatingdiity among participants that is rarely found
in psychological research.

In the present study, structural equation modedingy multiple regression allowed for an
analysis of the mediating and moderating pathwaggpectively, as constructed in Allen and
Badcock’s (2003) formulation of the depressive pssc(see Figure 2 — 1). Specifically, this
study will measure how secure attachment, defedtsacial rank/competition predict depressed
mood. Next, depressed mood (a mediator) will bel tggredict social risk taking behaviours,
interpersonal sensitivity, and submissive behawofnd lastly, the moderating effectssafcial
investment potentigdhs measured by self-esteem) on the latent vasatdnnecting to
depression will be assessed using interaction emsatThis structural equation model and
interaction effects will effectively measure alltbe psychosocial constructs in Allen and
Badcock’s (2003%ocial risk hypothesis

Based on previous research (see Allan & Badcodd3pi is hypothesized that high defeat,
low secure attachment, and low social rank/companigill each separately predict high
depressed mood and these relationships will be rateteby self-esteem. In other words, self-
esteem will affect the magnitude of the relatiopstthat defeat, attachment, and social
rank/comparison have on depressed mood. High dagatesood should serve as a mediator by
predicting fewer social risk taking behaviours,ajeg interpersonal sensitivity, and more
submissive behaviours.

Method
Participants
The participants in this study were full-time wargiadults selected from a variety of

vocational fields in the city of Edmonton and surmding area. Aull-time workerwas defined
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as an employee who works a minimum of 25 hoursyg&k in one position. From the 1000
potential participants who received survey packa$@8 working adults responded. The
response rate to the survey package was 40.9%isbtal, 12 were removed because of
missing data. The total number of participantsimfinal analyses was thus reduced to 397 (268
women and 125 men; 4 participants did not inditaég gender). As this was an anonymous
survey there was no information available pertgnmthe number of men and women who
received questionnaire packages, and thus no analysld be done on the response rate of each
gender. The age of female respondents ranged féoim G5 yearsMl = 43.48,SD= 10.75) and
male respondents ranged from 22 to 78 years ofMge48.25,SD 10.36). The majority of
respondents were married (68.4%), with 13.2% bsingle, 8.4% being divorced, 9.4% in long-
term relationships, and 0.5% were widows and widew&9.3% described themselves as
Caucasian, 4.3% Asian, 2.0% Aboriginal, 1.5% Eadian, 0.8% Middle Eastern, 0.8%
Hispanic, and 1.3% indicated that none of the abv@argioned categories represented their
ethnicity. It is noteworthy that the ethnicity im¢ sample was quite representative of the
demographic information reported by Statistics Canfar the city of Edmonton, Alberta (see
Statistics Canada, 2001). The vocational fieldstad of administration (19%), nursing-
related positions (18.8%), professors/teacher®®h.mental health professionals (9.5%),
management (7.5%), clerical (5.1%), industrial &@a.4%), computer technology (3.9%),
doctors (3.6%), lawyers (1.5%), manual labor posgi(1.5%), and 9% fell into a variety of
other fields not previous mentioned. No personaliientifying information was requested on
the survey and to preserve confidentiality and gnoty surveys were not labeled by the
researcher with any sort of code numbering syshandould be used to identify specific

participants.
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Measures

Below is an in-depth description of the measuresluis the present study; however, a
condensed overview of the constructs and correspgmastruments can be found in Table 2 —
1.

Depression Anxiety Stress Scale{RASS-21; Lovibond & Lovibond, 1995). The DASS-
21 is a shortened version of the original 42-if@apression Anxiety Stress ScaPASS;
Lovibond & Lovibond, 1995) that contains 21 itenatating to depression and dysphoric mood
(depression subscale), symptoms of fear and auteremousal (anxiety subscale), and
symptoms of general nervousness and agitatiorséssigbscale). A Likert-type scale is used to
rate items according to symptoms experienced ip#s¢ week, ranging from 0 (not at all) to 3
(most of the time). Factor analytic studies withhbdinical and nonclinical samples have shown
that the DASS-21 items can be reliably grouped thtee scales with high internal consistency
(e.g., Antony, Bieling, Cox, Enns, & Swinson, 198&nry & Crawford, 2005).

The measure has been found to differentiate betaygmptoms of anxiety and depression,
as well as between symptoms of physical arousabgmibtoms of general anxiety such as
tension (Antony et al., 1998; Henry & Crawford, 800The Depression subscale is composed of
7 items that measure symptoms associated with siguianood (e.g., sadness, worthlessness),
whereas the 7 items of the Anxiety subscale aetgelto symptoms of physical arousal, panic
attacks, and fear (e.g., trembling, faintness). [@Be7 items that comprise the Stress subscale
measure symptoms such as tension, irritability,atehdency to overreact to stressful events.

Only the Depressior(= .90) subscale was used in this study. The recemdations of
Russell, Kahn, Spoth, and Altmaier (1998) wereofwkd in order to create two observed

indicators for the latent variable of depressiamybver, instead of using factor analyses for this
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small 7-item unidimensional subscale, the uniqueawnae was determined for each item. The
items were then rank ordered according to the ntad@iof the contributing variance and
successively assigned to pairs comprising the Biggred lowest ranking items to equalize the
average variance of each parcel. The two parcekhi®subscale served as measured variables
in the structural equation analysis.

Preliminary evidence suggests that the full-leQ&8S possesses adequate concurrent and
discriminant validity in samples drawn from normah-clinical samples (Crawford & Henry,
2003; Lovibond & Lovibond, 1995). In a sample ohrclinical and clinical participants,

Antony et al. (1998) demonstrated concurrent vgliftir the DASS-21 by correlating the
subscales with established measures. The DASS-@feBson subscale correlated highiy=(

.79 with theBeck Depression Invento(BDI; Beck, Rush, Shaw, & Emery, 1979), the DASS-2
Anxiety subscale correlated highly= .85) with theBeck Anxiety InventorfBAI; Beck &

Steers, 1990), and the DASS-21 Stress subscakdaed highly ( = .68) with another measure
of stress, th&tate-Trait Anxiety Inventof5TAI-T; Spielberger, 1983). Lovibond and Lovibond
(1995) maintain that doubling the DASS-21 scoretinisctly equivalent to the derived scores
from the full version. More recently, however, Hgand Crawford (2005) provided normative
data for the DASS-21 from a large non-clinical adgritish sample = 1,794). Confirmatory
factor analysis once again supported the thre@fattucture (Depression, Anxiety, and Stress)
of the full length DASS. Furthermore, the threetdastructure has effectively differentiated
between depressed and anxious patients (Clara,&Brns, 2001). Overall, the DASS-21 has a
number of advantages over the DASS including hafemger items, a cleaner factor structure,

and small inter-factor correlations (Antony et 4B98; Henry &Crawford, 2005).
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Risk Behavior Scal(RBS; Weber, Blais, & Betz, 2002). The RBS is atéth scale that
measures an individual's perceived likelihood ajaging in specific risk-taking behaviours.
Responses are measured on a 5-point Likert saadgngafrom 1 Yery Unlikely to 5 Very
Likely). Normative data was established in a sample oé miadl female undergraduate students
(N =560). Factor analysis produced five factorask-taking behaviour: social (8 items),
recreational (8 items), health/safety (8 items)aficial (8 items), and ethical (8 items). The
coefficient alpha reliability across all 40 itemasv.88 (Weber et al., 2002). Test-retest
reliabilities over a one-month interval producesipectable correlations for tiealth/Safety
Ethics andRecreationakbubscales (.75, .72, and .80, respectively), miithancial andSocial
subscales (.44 and .58, respectively) were somelavat.

Convergent and discriminant validities were demm@tst by comparing the RBS with other
established instruments. Specifically, Budner'ss)®cale for Intolerance of Ambigui($IA),
and Zuckerman’s (1994ensation-seeking ScdleS). As predicted, the SIA correlated
significantly with the RBS’SocialandRecreationakubscalesr(= -.30 and = -.42,
respectively). Also as predicted, the subscalébeES correlated with all of the domains on the
RBS. In addition, self-reported frequencies of pesly behaviours in the five domains
correlated with the behavioural intentions for babars in the same domain (i.e., the RBS
subscale scores) (Weber et al., 2002).

In the present study, only tl$ocialsubscale was of interest. The reliability for trsi+
taking Socialsubscaledq = .68) in the present study was similar to theabelity estimate found
by Weber and her colleagues. This Cronbach’s atpké#icient, much like the one obtained by
Weber et al. (2002) is approaching the .60 ranggesting that the instrument may have poor

reliability (see Thorndike, 1997). The 8 items lustsubscale were divided into two parcels



36

using the rank order method. These two parcels teeserve as measured variables in the
structural equation analysis.

Social Comparison Scal&CS; Allan & Gilbert, 1995). The SCS is composéd1 social
comparison dimensions (Inferior-Superior, Incompet@éompetent, Unlikeable-Likeable,
Leftout-Accepted, Different-Same, Untalented-Mogadenhted, Weaker-Stronger, Unconfident-
More Confident, Undesirable-More Desirable, Unatixee-More Attractive, Outsider-Insider)
which an individual uses to rate themselves intieheto other people, using a 10-point Likert
scale. Normative data were based on both undergtadnd clinical samples (Allan & Gilbert,
1995). The SCS was based on an earlier five-itersione (Gilbert & Allan, 1994); however
unlike the earlier scale, the curré@udcial Comparison Scat®ntains three factors of social
comparison (i.e., social rank, attractiveness,sowial group fit). Thé&ocial RanKactor consists
of the Inferior-Superior, Incompetent-More Compétéimtalented-More Talented, Weaker-
Stronger, and Unconfident-More Confident items,Alteactivenesgactor contains Unlikeable-
Likeable, Undesirable-More Desirable, and UnativaeMore Attractive, and th8ocial Group
Fit factor contains the remaining three items.

The Cronbach alpha for the 11 item scale was .@lstudent population and .88 in a
clinical population (Allan & Gilbert, 1995). Theliabilities among the subscales for the present
study were as followsRank(a = .84),Group Fit(a = .86), andAttractivenesga = .84). These
three subscales served as measured variablesiaff smmparison in the structural equation
analysis. The discriminant validity for tl8®cial Comparison Scalgas established with the
Symptom Checklist-90-Revig@&LCL-90-R; Derogatis, 1983) on clinical and nomichl
samples (Allan & Gilbert, 1995; Gilbert, Price, &l&n 1995). Overall, the magnitude of the

correlations increased between social comparisdrpaypchopathology in the clinical groups
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compared to the student group. Interestingly, twgas comparison of th8ocial Group Fit

factor was not significant in the patient sampl#haugh most of the SCL-90-R subscales were
in the student group. Allan and Gilbert (1995)ihttte this deviation to the group environment
of a hospital setting where fitting in may not esdable.

Submissive Behaviour Scq@BS; Allan & Gilbert, 1997; Gilbert & Allan, 1994The SBS
is a 16-item unidimensional questionnaire in whiespondents rate a series of statements on a
5-point scale (ranging from 0 to 4) where higheares indicate more submissive behaviours.
The scale was developed from the work of Buss amatk@1986) and it seeks to differentiate
between assertiveness and submissiveness in saeiactions. The scale is designed to focus
on social behaviours and also contains indicatbeswiety and depression (Allan & Gilbert,
1997). The scale has good internal and test-regkability. In a sample of undergraduate
students, Gilbert et al. (1995) found a Cronbaelpba of .89 and test-retest reliability over a
four month period of .84. The Cronbach’s alpha fbumthe present studw (= .87) was very
similar to Gilbert et al.’s. Concurrent validity tife SBS was established by its satisfactory
correlation ¢ = .73) with the nonassertive measure oflthventory of Interpersonal Problems
(Horowitz, Rosenberg, Baer, Ureno, & Vallaseno883n a group of female undergraduate
students (Gilbert, Allan, & Goss, 1996). Using thek order method, three parcels were created
to serve as measured variables in the structutedtem analysis.

State Self-Esteem Sc4&SES; Heatherton & Polivy, 1991). The SSES waeldeed as a
measure o$taterather than trait self-esteem. Heatherton and/i?¢1i991) created the scale
because of the insensitivities and minimal varigbih responses of more traditional
assessments of self-esteem (Rgsenberg’s Self-Esteem S¢&esenberg, 1965) that tended to

only measure stable self-esteem. The SSES con$i@@sitems that tap momentary fluctuations
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in self-esteem. The scale has good internal camigt( = .92) and it is responsive to
temporary changes in self-evaluation (see Crockemwell, & Major, 1993).

According to Heatherton and Polivy (1991) threadesexist within the SSES and these
include a six-itemAppearancesubscaled = .77), a seven-itefRerformancesubscaled = .76),
and a seven-iter8ocialsubscaled = .81). In the present study, the Cronbach’s atpiedficient
for the Total SSES scale was identieak(.92) to the one found by Heatherton and Polivy
(1991). In addition, all of the subscales were \&@myilar ranging from .83 to .8Attractiveness
(o = .83),Performancda = .83), andSocial (o = .87).

Based on their five studies, Heatherton and Pll®@1) concluded that the SSES is
psychometrically sound and has a high degree aftoact and discriminant validity. They
compared the SSES with other established meastisetf-@steem, and found moderate to high
correlations with each assessment tegenberg Self-Esteem Scale .72 andlanis-Field
Feelings of Inadequacy Scdl#S; Janis & Field, 1959) = .76]. Also, measures of depression,
anxiety, hostility, and physical appearance weraared to the three subscales. This
examination revealed that tRerformancdactor was most highly related to overall selfeesn,
trait anxiety, and depression, but not social @éedlity, physical appearance, and hostility. The
Socialfactor was most highly associated with trait she#f-esteem (on the JFS) but less related
to hostility and physical appearance. As expedtesiAppearancdactor was most highly related
to physical appearance, depression, and overékéstdem (on thRosenberg Self-Esteem
Scalg, but was unrelated to social desirability. Disgnant validity of the SSES and its
subscales was established by measuring changel-gsteem between Day 1 and subsequent
time periods. For example, Heatherton and Poli®@1) found a drop iRPerformancestate self-

esteem on Day 2 when participants were told theyt there going to take a difficult exam,
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whereas no statistically significant differencesevebserved on th®ocialandAppearance
subscales. The Total SSES scale was used in thesisnaf moderation in the current study.
Moderation was assessed using the hierarchicatgsigm analyses as outlined by Baron and
Kenny (1986) in order to determine whetBecial investment potentialas sensitive to
fluctuations in the exogenous variables (i.e., defeocial comparison, and secure attachment)
leading to depression.

Attachment Style Questionna8SQ; Feeney, Noller, & Hanrahan, 1994). The ASQ@ i
40-item, Likert-type, self-administered questiomaalesigned to measure five dimensions
central to Hazan and Shaver’'s (1987) and Bartholgmé@artholomew & Horowitz, 1991)
conceptualizations of adult attachment. Tenfidencescale contains eight items relating to
secure attachment behaviours, such as trust imsoéimel belief in one’s self-worth. There are
two scales measuring preoccupied attachment balvaviereoccupation with Relationshig8
items) characterizes the anxious reaching outherah order to fulfill dependency needs, and
Need for Approva(7 items) reflects the individual’'s need for osiexrcceptance and
confirmation. There are also two scales that meadismissing attachment behaviours:
Relationships as Seconddf¥ items) contains items which describe the irdiial as protecting
themselves against hurt and vulnerability by emiainag achievement and independence.
Discomfort with Closeneg40 items) relates to feeling uncomfortable withmacy and
closeness.

Respondents are asked to rate items on a 6-pail& sanging fromotally agreeto totally
disagree The scales have good internal and test-reteabiigly (coefficient alpha of .74 over a
10-week period) with university and secondary stkaadent samples, and the items also loaded

appropriately on Hazan and Shaver’s (1987) fordemlee attachment measure (Feeney et al.,
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1994). Feeney et al. (1994) gave Ateachment StyleQuestionnaire, the Intimacy, Conflict, and
Parenting StylélICPS)Family FunctioningScalegNoller, Seth-Smith, Bouma, & Schweitzer,
1992), and/or thdunior EysenclPersonality Questionnair€lJEPQ) (Eysenck & Eysenck, 1975)
to a sample of eighth graders. They found thatggeians of high family intimacy, democratic
parenting, and low levels of family conflict on ti&PS were associated with high scores on
Confidenceand low scores on the scales measuring aspeittsemiure attachment. On the JEPQ,
Neuroticismwas correlated witPreoccupation with RelationshigsidNeed for Approvalwhile
Extroversionwas correlated witonfidenceand with low levels oDiscomfort with Closeness
and lack of emphasis dRelationships as Secondafieeney et al. (1994) reported Cronbach
alphas for the five scales &onfidencga = .78),Discomfort with Closenegs = .86),Need for
Approval(a = .77),Preoccupation with Relationshige = .74), andRelationships as Secondary
(o =.72). In the present study, only tBenfidencesubscaled = .82) was collected to function
as a measure of secure attachment. Using the rdek method of parceling, two parcels were
created to function as measured variables in tetstral equation analysis.

Interpersonal Sensitivity Measu(l>SM; Boyce & Parker, 1989). The IPSM consistS8&f{
items that were developed to measure both thesmresitivity to social interactions and
cognitive distortions common in depression-prortividuals (Boyce & Mason, 1996; Boyce &
Parker, 1989) and it has been termed the meast&erpersonal rejection sensitivity” (see
Harb, Heimberg, Fresco, Schneier, & Liebowitz, 20@Each item is scored on a 4-point Likert
scale (1 = very like me; 2 = moderately like me; Bioderately unlike me; and, 4 = very unlike
me), allowing total scores on the instrument taggeaftom 36 to 144. Although participants are

usually asked to respond based on how generallyfeel consistent with a more stable
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personality trait (Boyce et al., 1992), in the prsstudy respondents were asked how they felt
at the time they completed the questionnaire.

The scale measures five components of interpersemaitivity: 1)interpersonal
Awarenesgreferring to the way an individual appraises attdbutes meaning to a situation; 2)
Need for Approvalassessing the extent to which an individual néeti& approved of by
others; 3)Separation Anxietyassessing any undue anxiety about possible sepafieaom a
significant other; 4Yimidity, focusing on behavioural aspects of depressionero
characteristics, particularly the inability to behassertively; and $jragile Inner Selfwhich
identifies difficulty with self-disclosure for feaf being rejected or ridiculed.

Boyce and Parker (1989) reported that the IPSM dastnated satisfactory internal
consistency in both a depressed=(.86) and non-clinical sample € .85). The instrument was
found to be moderately stable over time in a namiadl group (test-retest coefficient = .70).
However, the IPSM does show sensitivity to curranbd in depression and those recovering
from depression (Boyce & Parker, 1989). In factyated scores on the IPSM in a sample of
non-depressed women over a six month period wedigiive of increased risk of depression
(Boyce, Parker, Barnett, Cooney, & Smith, 1991).

Boyce and Parker (1989) demonstrated concurreitityaby comparing the scores on the
IPSM from nearly 500 participants (depressed pttiand non-clinical students) with
psychiatric interviews from clinicians € .72). Also, convergent validity was demonstrdigd
the moderately high correlation£ .66) between the IPSM and tReuroticismsubscale of the
Eysenck Personality Inventofigysenck & Eysenck, 1975). Shortened versionb@iPSM
have been utilized in previous studies (e.g., Gie, Johnstone, Boyce, Heath, & Matrtin, 2001,

Todd, Boyce, Heath, & Martin, 1994). In the presanty, theSeparation Anxietgubscale was
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excluded from the analysis due to the direct oyewdh the questions of the DASS depression
variable. Fifteen items were selected (see Appehdmom the other four subscales
[Interpersonal Awarenegs = .79),Need for Approvale = .61), Timidity (o = .75), and-ragile
Inner-Self(a = .79)]. These items were selected based on falddity (i.e., interpersonal
awareness and social risk taking) prior to conahgcéiny analysis. Using Allen and Badcock’s
(2003) algorithmic model (see Figure 2, page 89theif article), items that encapsulated
attending to socially threatening information antérpreting social situations as threatening
were selected. Three equal sized parcels wereeck@ging the rank order method which served
as measured variables in the structural equatialysis.

Defeat Scal€DS; Gilbert & Allan, 1998). According to Gilbeaind Allen (1998) the DS is
the first and only self-report measure of subjectxperiences of defeat. TBefeat Scales
designed to measure a sense of personal failuréharidss of social rank. The measure consists
of 16 items to which participants are asked towadpon a 5-point Likert scale indicating the
extent to which each item describes their feelii@gs never; 1 = rarely; 2 = sometimes; 3 =
mostly; 4 = always/all the time). Using a large gé&rof non-clinical university students and a
group of clinically depressed patients, the autihep®rted Cronbach’s alpha as .94 for the
student group and .93 for the depressed partigpétgh internal consistency was also observed
between the sexes, the alpha for females beingn84nale .93 for both student and the
depressed groups.

Factor analysis of the scale items revealed th#eats possessed a loading of at least .45
or higher, indicated the unidimensionality of tlwmstruct. Concurrent validity for tH2efeat
Scalewas established using the BDI aBeck Hopelessness ScéBHS; Beck, Weissman,

Lester, & Trexler, 1974). In each case high cotiehs were reported suggesting the DS is
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measuring a construct related to depression anelésgness, but the scale is also deemed to be
distinct from these two measures and other randated scales (Gilbert & Allan, 1998). The
Cronbach’s alpha coefficient for the entidefeat Scalén the present study was .95. This scale
was split into 3 parcels using the rank order metAdese parcels were used as the measured
variables in the structural equation analysis.
Procedures

A mail-out survey package was sent to the workeskks through the company mail
system of all potential participants at each selketorksite over the winter of 2006/2007.
Individual worksites were selected based on therbgeneity of the vocational positions at each
company. In other words, a conscientious effort masle to sample a wide range of professions.
An information letter accompanied the survey thedalibed depression and social interactions
as focal dimensions of interest and indicated platicipation was strictly voluntary; however, a
$5 donation would be made to a charity of theirichavith each returned package. Furthermore
it was communicated that all questionnaires woeldtored safely in a locked file cabinet for a
period of 7 years, after which time all data wil §hredded. Potential participants were asked to
ensure no identifying information (e.g., names) wa®rded on the package; instead, they were
informed that only researcher assigned numbersddeeilused to identify individual responses.
Estimated completion time of the questionnaire pgekwas between 20-30 minutes. Returning
the questionnaire package constituted consentrtipate in the study, and anonymity was
assured by sending identical packages. Approvah®mproject was obtained from the

University of Alberta’s ethics review committee.
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Results
Preliminary Analyses

Means, standard deviations, and correlations#®r® measured variables are shown in
Table 2 — 2. It was evident after looking at tleeywlow (and near zero) correlations of the two
parcels of th&ocialsubscale from the RBS and most of the other medstariables that there
were some serious problems with this instrumerviBus research has established that strong
associations do exist between social risk takirgjtae other variables in this study (see Allan &
Badcock, 2003; 2006a; 2006b) suggesting some pgyetiic and/or construct-related problems
with this scale. As already mentioned, 8w&cialsubscale of the RBS only had a Cronbach’s
alpha coefficient of .68 indicating somewhat wealkability. As such, it was decided that this
unreliable measure would be removed all togetlmmn fsubsequent analyses.

Allen and Badcock’s (2003) conceptualization ofigbgsk taking involves a heightened
expectation of failure, decreased expectationsiofess, not appreciating positive outcomes, and
overvaluing negative outcomes. Many of these aspeete captured in some of the items from
the IPSM. For instance, the item “I avoid sayingawvhthink for fear of being rejected” on the
IPSM is demonstrative of expecting social failaed thus a person avoiding social risks would
score high on this item. It is important to keepnimd that at its core theocial risk hypothesis
predicts that depression will lead to alterationseveral socially relevant areas that are
encapsulated in the outcome variables. And thuseases in both submissive behaviours and
interpersonal sensitivity are expressions of lomgone’s social risk taking.

The remaining data were checked for normality. Biftthe parcels on theepression
subscale of the DASS-21 and all three parcelseb#feat Scaldhad skewness values that

approached or exceeded 2 and/or kurtosis valuespipaoached or exceeded 7 (see Curran,
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West, & Finch, 1996). It should be noted that, psthe rate of depression in the general
population is negatively skewed (i.e., approxima@sl — 10%) so too was the rate measured in
this sample. These measured variables were suthjErsguare-root transformations that
resulted in skewness values of 1 or less and karasues of 1 or less. The transformed values
were used in subsequent analyses. The multivar@ateality of the data was assessed using
Mardia’s coefficient of multivariate kurtosis (sBgrne, 2001) and a value of 23.98 (critical ratio
of 9.95) was obtained. This result implies multisge non-normal data. Lei and Lomax (2005)
have found that parameter estimates and most rfibdelices are robust to non-normality given
maximum likelihood estimation and a sample siz&Qff or more participants. Nonetheless, an
additional measure of model fit (the Bollen-Stimtstrap chi-square) was employed which
compared bootstrapped parameter estimates to éssifnam a maximum likelihood procedure
(see Nevitt & Hancock, 2001; Yung & Bentler, 199@)all cases, the statistical significance
value for the Bollen-Stine bootstrap chi-square #edbootstrapped parameter estimates
produced results comparable to those from the maxiikelihood procedure.
Measurement Model

Structural equation modeling of the covariancermatas conducting using AMOS 16.0
with maximum likelihood estimation. Structural etjaa analysis followed the
recommendations of Anderson and Gerbing (1988 4bfirst the measurement model and then
the structural model. For both the measuremenstmdtural models, a number of statistics
were used to evaluate the fit between the modeitefest and the data. The overall chi-square
statistic is a popular statistic but is influendsdsample size (see Byrne, 2001; Kline, 1998). A
x? / df ratio of less than 3 is indicative of gootl(fline, 1998). Two fit indices that evaluate the

improvement in fit between the null model of indegence and the proposed model but take
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into account sample size are the normed fit indNfd) and the comparative fit index (CFI);
values for both indices should exceed a recommeadedff value of .90 (Byrne, 2001). The
goodness of fit index (GFI) is equal to the projoriof variability in the covariance matrix
explained by the model; values greater than .Oizatel a reasonable fit of the model to the data.
The root mean square error of approximation (RMSIEA) measure of fit that is sensitive to the
number of estimated parameters in the model; aeVaks than .08 indicates a good fit (Byrne,
2001).

To assess whether the measurement model was grtauedfit to the data, all latent
variables were correlated to all other latent \@esa. The fit for the measurement model was
acceptablex? (89,N = 397,p < .001) = 196.16x°/ df = 2.20, NFI = .953, CFI = .974, GFI =
941, RMSEA = .055 (90% CI: .045, .066). Examinatid modification indices, a univariate
form of the Lagrange multiplier tests in AMOS, sagtgd no major changes to the measurement
model to improve fit. All measured variables loadedtheir respective latent variablgs<g
.001) and standard errors were appropriate (Tabl8)2 The correlations among the latent
variables are reported in Table 2 — 4. All of telationships between the latent variables were
statistically significantg < .01).

Structural Model

The second step of the analysis was to test atgtalenodel or the paths between the latent
factors. The initial test produced a model that erasicceptable fit to the daje; (96,N = 397,p
<.001) = 291.34x%/ df = 3.03, NFI = .931, CFl = .952, GFI = .91IVIBEA = .072 (90% ClI:
.062, .081). However, based on the Modificationdad feature of the AMOS 16.0 program
there was some indication that correlating therdeoms on the two parceled indicators for the

DASS-21Depressiorsubscale may improve fit on both theoretical aratfical grounds.
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In particular, factor analysis by Henry and Crawif¢2005) indicated that this 7-item scale
was unidimensional, and thus not only would thaljgterze power in measuring depressive
symptoms with these two parcels be correlated bwauld the unmeasured variance (i.e., error
terms). When correlating error terms for a singtert variable (or even between latent
variables, see Keith, 2006, p. 353), a researcheasically saying that the unique variances of
the associated indicators overlap; that is, thegguee something in common other than the
latent construct that is represented in the mdlghe and Watkins (2003) have gone further,
and suggest that even error terms of single itewthi6 a latent construct) can be correlated in a
model. One likely possibility stems from the fdwat these two indicators are from the same
self-report scale, and are thus both susceptildertte response set or lack of reliability in
measurement. Furthermore, Stan Maliuk, a noted S&Mlar, argues that latent variables with
fewer than four indicators may lead to underidérdifon of a fitting model (Hayduk & Glasser,
2000). As such, correlating the two error termstfi@se indicators would constitute theoretical
and practical “data constraints” and would aidne &voidance of underidentification where
unique variances could not be appropriately esedhét.f. Hayduk, 1987, p. 140). Therefore,
this change to the structural model was made afteelating the error terms on the two
indicators from the depression latent variable.

The analysis was repeated. The second test producedlel that was a better fit to the
data;x? (95,N = 397,p < .001) = 234.58¢? / df = 2.47, NFI = .944, CFI = .966, GFI = .930,
RMSEA = .061 (90% CI: .051, .071). All paths wetatistically significantp < .05; see Figure
2 — 2) suggesting that there was no need to dliermodel any further. For this model, 23.1% of
the variance in interpersonal sensitivity and 24d@%me variance in submissive behaviour was

explained by the combination of secure attachnsatial comparison, defeat, and depression.
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Bootstrap Procedure for the Significance Levelnofidect Effects

Mediational analyses followed the recommendatioStafout and Bolger (2002) to employ
the bootstrap procedure available in AMOS to tegdirect effects (see also MacKinnon,
Lockwood, Hoffman, West, & Sheets, 2002). Thereentiree potential mediation paths through
depression with two outcome variables (i.e., ireespnal sensitivity and submissive behaviour),
and thus each relationship was examined indiviguklbr example, the indirect effect of defeat
to interpersonal sensitivity mediated by depresdiom standard estimate of the indirect effect,
and the statistical significance of the indire¢eef were estimated from 5000 random samples
generated from the data sBit£ 397). The indirect effect between defeat anerpgrsonal
sensitivity mediated by depressigh; .38, was statistically significarpp € .001). The indirect
effect between social comparison and interpersegragitivity mediated by depressidhs -.10,
was statistically significanp(< .05). The indirect effect between secure attactiraed
interpersonal sensitivity mediated by depresqion.-.12, was statistically significan € .05).
In the same vein, the indirect effect of defeat amdmissive behaviour mediated by depression,
B =.37, was statistically significarp € .001). The indirect effect of social comparisowl a
submissive behaviour mediated by depres$ion;.10, was statistically significarp € .05).
And lastly, the indirect effect of secure attachireamd submissive behaviour mediated by
depressionp = -.12, was statistically significarp € .05). The indirect effect and the 95% Cls
for the indirect effect are reported in Table 2 HZero does not fall with the 95% ClI, then the
indirect effect is statistically significanp € .05). Thus, depression mediated all relatiorship
the structural model (see Figure 2 — 2).

Test for Moderation
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A series of hierarchical regression analyses Bsgen & Kenny, 1986; Frazer, Tix, &
Barron, 2004) were performed to determine whetblresteem (i.e social investment
potentia) functioned in the role of a moderator as suggesteAllen and Badcock (2003).
Before the analyses, all measured variables warslatdized to make it easier to plot (and
understand) significant moderator effects (seedfrakzal., 2004). Next, the values of the
standardized measured variables were multipliethéyorresponding standardized weights
from the final structural model (see Figure 2 —I&)other words, the standardized factor scores
of the indicator variables were used to create tiesipective latent variables. The products from
these simple equations became the latent vari&nese in the moderation analyses. Two
separate sets of analyses were conducted to adlosubmissive behaviour and interpersonal
sensitivity to serve as separate dependent vasiabbléStep 1 of the analyses, defeat, social
comparison, secure attachment, and depressionagraced in a predictor block which was
entered first in the regression equation allowmgdll of the main effects to be controlled for
before testing interaction effects. Table 2 — 6nghthat these variables combined to account for
25% of the variance in the submissive behavioures;b (4, 392) = 32.21p < .001. In Table 2
— 7, it can be seen that 23% of the variance inrntegpersonal sensitivity scores is accounted for
by these four variables, (4, 392) = 29.30p < .001.

Two-way interactionsin Step 2, the self-esteem variable was combimecdthree separate
interaction terms with defeat, social comparisom] secure attachment, respectively, as
additional predictors of submissive behaviour (Eakle 2 — 6) and interpersonal sensitivity (see
Table 2 — 7) These three two-way interactions were tested wiatgrolling for the main effects
of all the predictor variables in separate analyseboth dependent variables. Each interaction

term was incrementally partitioned to determinevaeance accounted for over and above the
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main effects for submissive behaviour and interpeas sensitivity. Based on the
recommendations of other researchers (e.g., Msté&lsloiner, 1992), the effect of each
interaction term was tested separately and theim agale controlling for the effects of the other
interaction terms. As such, the three interactesms were combined into the second block to
assess the unique contributions of each interattion in predicting the dependent variable (i.e.,
interpersonal sensitivity and submissive behaviocostrolling for the other two interaction
terms.

In Table 2 — 6, each interaction term is sepayatehlyzed for the final dependent variable,
submissive behaviour. There were no statisticagjgiBcant interaction terms for self-esteem
with any of the independent variables (i.e., defeatial comparison, and secure attachment) in
predicting depression. Similarly, when all thregeraction terms were placed in Step 2, no
statistically significant results were obtained wéwer, when interpersonal sensitivity served as
the final dependent variable (see Table 2 — 7estbem interacted with defeat on the pathway
leading to depressioR; (1, 391) = 4.74p < .05, to predict 1% of unique variance in the
interpersonal sensitivity score. Consistent with ticommendations of Jaccard, Turrisi, and
Wan (1990), the slope of the significantly intenagtterms were interpreted at each level of the
independent variable. These simple slopes wereelktfas one standard deviation below the
mean score and one standard deviation above the tm@aovide for low and high levels,
respectively. As shown in Figure 2 — 3, there wagaéstically significant relation between
defeat and depression for individuals with both bovd high levels of self-esteem. These
statistically significant findings were for indiwidls low in self-esteem (slope = 0.%393) =
8.57,p < .001) and those with high levels of self-estésiope = -0.32t(393) = 6.26p < .001).

Thus, when an individual is high in perceived defeav self-esteem will magnify (i.e., a
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positive slope) their experience of depression. Mée a person with high perceived defeat but
high self-esteem will have their depressed moodagg=d (i.e., a negative slope).

As well, when all three interaction terms were iputhe second block (see Table 2 — 7) both
defeatF (3, 389) = 7.34p < .01, and social comparisda (3, 389) = 4.67p < .05, interacted to
predict 2% of the unique variance in the interpeas@ensitivity score. This suggested that when
defeat and social comparison are together, thesense shared variance that is magnified when
combined. When interpersonal sensitivity is thalfiloutcome variable, this relationship
functions to allow self-esteem to interact in potidig depression.

Discussion

The main purpose of the present study was to liest the components included in the
social risk hypothesidn this study, measures of secure attachmenilsmamparison, defeat,
self-esteem, depression, submissive behavioursl sk taking, and interpersonal sensitivity
were used. Using structural equation modeling ptitbways specified by ttecial risk
hypothesisvere tested; as well the moderating effects dfesteem (i.e.social investment
potentia) on the relationships between secure attachmeciglsscomparison, and defeat in
predicting depression were tested using multipdeagsion analyses (see Baron & Kenny, 1986;
Frazer et al., 2004).

The present study contributes impressive empigapport for Allen and Badcock’s (2003)
social risk hypothesimodel of depression. This evolutionary theoryadative depression has
received partial empirical support (see Allen & Back, 2006a) of specific mechanisms
operating in an algorithmic model; however, priothe present study no research has attempted

to test the model in its entirety.
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Allen and Badcock (2003) posited that sociallevaint features of agency and affiliation
are the determinants of whether a depressive mesrthas activated or not. When this
depressive mechanism is activated, a person volbiaa risk-averse strategy to social aspects of
living in order to avoid ostracism from a valuedgp. However, a high-risk strategy in the
social domain would be adopted if a person wasyamyosuccess in areas of belonging (i.e.,
secure attachment) and status (i.e., perceive@dafe social comparison), and thus no
depression would be present. The social risks ifiethby Allen and Badcock (2003) involved
attending to indicators of social threat, threghals to conspecifics, and behavioural risk
propensity which were assessed by measure of er&rpal sensitivity (IPSM), submissive
behaviours (SBS), and tls®ocialscale from th&isk Behavior Scaleespectively.

Unfortunately, the poor psychometric propertieshefSocialscale of the RBS necessitated its
removal from the model leaving only two remainingasures of social risk taking (i.e., IPSM
and SBS) that were utilized in the SEM model. haseworthy that some of the items within the
IPSM used in the present study do measure feabfiteshavioural social risk taking (e.g., “I
avoid saying what I think for fear of being rejetle and thus Allen and Badcock’s notion of
social risk taking may still be represented inadkerall model.

In the present study, the results of SEM analyseisated that depression fully mediated all
of the relationships outlined by Allen and Badcac{003)social risk hypothesisiodel of
depression. Consistent with previous researchrbsept study found that depression leads to
submission (e.g., Allan & Gilbert, 1997; Sloman &t@rt, 2000) and a sensitivity to how one is
perceived by others (e.g., Sakado et al., 199M&Wi, Boyce, Brownhill, 2004). In Allen and
Badcock’s (2003) model they identified submissie@dviours as an outcome of depression;

however, other research supports it's positions@ arecursor to depression rather than an end



53

product (e.g., Gilbert & Allan, 1998; Sloman, 2008)milarly, interpersonal sensitivity is often
regarded as an antecedent to depression (e.g.eBolason, 1996; Boyce et al.,1991) rather
than an outcome. The change in sequencing of tikeseariables is important in tteocial risk
hypothesidecause they depict an almost cyclical feedbaa tbat operates to gradually

bolster one’social investment potentiébr self-esteem) within a group atmosphere. Allad
Badcock argue that one’s ratio of social valuediiad burden is the internalized mechanism that
gauges when he or she can change their strategyris&-averse to a more lucrative one. These
unique relationships in the proposed model allovd ta moderate depression to function as an
adaptive primitive program operating within all haimbeings.

From an evolutionary perspective, the experienadepfessed mood promotes the
activation of a deescalating strategy whereby ajppedrives are all but inhibited. In doing so, a
depressed person discourages any unwanted confoontam conspecifics that are stronger
and/or more highly valued by the immediate socialig. Natural strivings for the largest
portion of the kill or the most desirable mate wbnbt take place during a depressive state.
Likewise in the modern day, a depressed personbedar less likely to confront a co-worker
with whom they disagree or to demand an increasemes from a boss, or to approach
someone new to go out on a date. Important irstleeal risk hypothesis the impact that
rejection would have on a person who is alreadiyfgéehat their self-worth (or self-esteem) is
low. Allen and Badcock (2003) argue that from @darevolutionary point of view that these are
risks best avoided. Throughout much of the evoharg history of human beings this failed
attempt could lead to ostracism from the group @ntbst certain death without the shared
resources of kin (e.g., food, shelter, protectimm¥ predators or other group members, potential

mates). Kessler (1997) found that the most inflia¢istressors related to depression are life
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events that involve forms of rejection, includimg foss of personal relationships, marital
difficulties, and job loss, although many othergsei modern times (e.g., Kendler, Hettema,
Butera, Gardner, & Prescott, 2003). Furthermodatson or “social death” comes with its own
catastrophic effects such as increased suicideandka lack of intimate relationships (see
Williams, Forgas, & von Hippel, 2005), representsugvival and reproduction, respectively.

Depression was also found to increase a persot@gersonal sensitivity in the present
study suggesting a process which is potentiallpada Such a finding adds credence to the
social risk hypothesjsn that a depressed mood primes a cognitive lsgpeitivity to indicators
of social risks and threats. This propensity tolkn@n eggshells” around higher status
individuals would prevent unwanted confrontaticas again reduce the chances of rejection or
personal harm. Evidence that depressed peopldaddrglmore realistic in their social judgments
(Weary & Edwards, 1994; Yost & Weary, 1996) ocaarkarge part because of their attention to
human behavioural nuances that are often overlookesh we remain self-focused and elated in
mood.

Thesocial risk hypothesisodel of depression places facets of social rawkadfiliation as
causative factors of depression. In the presedistiefeat served as the strongest predictor of
depression with a standardized regression weiglgSo€ompared to social comparison (-.17)
and secure attachment (-.22). This finding suggéstsit is the losses occurring in agonistic-like
challenges, whether symbolic or real, that are rdesimental to a person’s social value (and
mental health). The experience of defeat relatéisedoss of control over goal-directed ventures,
loss in interpersonal conflicts, and the generaseef failure. For modern humans, the
perception of defeat is not so much related t@fhdggression in combat, but is more indicative

of unsuccessful attempts at social approval ansiopat betterment (Gilbert, 2000). Research has
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identified numerous evolutionarily relevant defsiéiations related to depression including loss
of control in one’s status or prestige (Gilbert92) feeling undermined or marginalized (Brown
& Harris, 1978), financial setbacks (Ganzani, Md#&iad, & Cutler, 1990), and public shaming
or criticism (Hooley & Teasdale, 1989). Each ofsh@xperiences embodies a “social burden”
that can trigger a state of depression.

Furthermore, with regard to the role of experiermfedefeat in depression, the results of the
present study are consistent with other reseanclnigs. In their structural equation model,
Gilbert, Allan, Brough, Melley, and Miles (2002)uiod that defeat had a stronger association
with depression than social comparison, entrapnogrshame. Also, Gilbert et al. (2002) found
that social comparison was a unique predictor pfesion (albeit a margingd change), much
as in the present study. Social comparison ancatibere been linked to tlevoluntary defeat
strategy(Sloman, 2000) anslocial competition hypothesid depression (Price et al. 1994). The
dyad of defeat and social comparison are most septative of the social rank theories (e.qg.,
Gilbert, 1992; Gilbert et al., 2002; Price & SlomaA87; Price et al., 1994) and have received
an immense amount of support in the field of evohary research.

However, Allen and Badcock’s (2008)cial risk hypothesiwas proposed as an integrative
theory of depression that also considers one’shattants to be vital to the development of
depression (Bowlby, 1980). And, as predicted, seatiachment was a significant and unique
predictor of depression. This finding adds suppmthe recent work of Sloman and his
colleagues (Sloman, 2008; Sloman, Gilbert, & Ha2e%¥3) who acknowledge not only the
operation of social rank in depression but alsgptteective function of an attachment system
which promotes closeness and proximity, sensitinatglistress as well as the obvious survival

benefits of a secure attachment. The acuity hurhaws evolved for attending to threatening
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stimuli is most pronounced in depressed individuwdien the content is socially relevant
(Mathews, Ridgeway, & Williamson, 1996). Human lgsirseem to possess a hypersensitivity to
their relative positioning in a given social grotpexperience a downward mood when they feel
conguered, and to struggle to function when thiéiliadive bonds are damaged.

Social isolation, feelings of being unloved, feaf@bandonment, and general negative
relational patterns in the social realm have cledemonstrated a strong association between
attachment style and depressive symptomatologybnoad range of directed research (e.g.,
Beatson & Taryan, 2003; Cawthorpe, West, & Wilk&304; Irons & Gilbert, 2005; Roberts,
Gotlib, & Kassel, 1996; Safford, Alloy, Crossfieldlorocco, & Wang, 2004; Shaver, Schachner,
& Mikulincer, 2005; Williams & Risking, 2004). Sidairly, the results of the present study
indicate that strong affiliative bonds are linkedah absence of depressive features. This finding
is commensurate with the seminal work of John Bgwll®67, 1973, 1980) who found that
individuals who experienced a secure attachmeng wetl adjusted socially and emotionally
whereas those who lacked this type of attachmetht avcaregiver were far more prone to
developing depression. It is the negative respobgeghers that play a key role in the
maintenance of depression (Coyne, 1976, 1999)., Thasonsistency of the strong association
between secure attachment and depression in dywafisamples suggests that it will be vitally
important to repair ailing relationships in orderassuage the depressive symptoms.

Self-esteem as a Moderator

The significance of self-esteem in the cycle girdssion has sparked several decades of
research emphasizing the detrimental impact ofregpeed sense of worthlessness (e.g., Becker,
1979; Coopersmith, 1967; Drake, Price, & Drake,Gt%9ett et al., 1994; Joiner, Alfano, &

Metalsky, 1992). In evolutionary terms, self-estgaovides valuable information, especially in
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the social domain (e.g., Baumeister, Dori, & Hagtinl998; Harter, 1993; Joiner & Metalsky,
1995). In humans, theciometeihas been used to describe an internal appararetoged in

our distant past which provides immediate feedifaoki monitoring) about the chance of being
attacked or banished from our social cohort (Ledirgl., 1995). Allen and Badcock (2003)
hypothesized that critically low self-esteem gocial investment potentjalvould activate the
depressive mechanism. In the present study sufgodttis proposition was only found for the
pathway from defeat to depression when interpetserssitivity was the final outcome measure
(as compared to submissive behaviours). Integdgtimoderation took place at both low and
high levels of self-esteem in this relationshipoAk at the slope (see Figure 2 — 3) reveals a
buffering effect of self-esteem when it is higle(i.a negative slope), but when self-esteem is
low, the impact of depression is magnified in tha¢® are experiencing defeat in the social
realm. Furthermore, when secure attachment, scomparison, and defeat were place in the
second block together, there was a statisticaljgiScation interaction with the latter two on the
interpersonal sensitivity path (see Table 2 — h)sBgain underscores the close relationship
between defeat and social comparison that othearelsers have surmised (e.g., Sloman &
Gilbert, 2000).

Previous research focused on the impact that socamparisons have on self-esteem and
depression have generally found that low self-@stes opposed to high self-esteem, is more
strongly associated with the development of depresymptoms (see Wood & Lockwood,
1999 for a review). Central to these findings &ee¢ognitive and emotional alterations in one’s
self-worth that occurs when an individual feelsupvard comparisoticomparisons to others
who are superior in some attribute currently foduggon) take place. The association between

theupward comparisonand a person’s mood is often magnified when sskem is low
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(Major, Testa, & Bylsma, 1991). However, in theea$ high self-esteem buffering the social
comparison-depression link (as found in the presemty), much less research has been
supportive of this finding. For instance, most egsh in this area has found that depressed mood
leads to more social comparisons (e.g., WearynE®iHill, 1987) rather than the reverse
direction tested in the present study. Hence,itlidrfgs in the present study suggest that the
direction of the relationship between social corgmar and depression may need to be
reconsidered in future research.

Failure to find moderation on the secure attachrpatit in the present study may related to
the nature of attachment as predominately stalles(#orth, Blehar, Water, & Wall, 1978;
Bowlby, 1969, 1973, 1980) and less likely to béuahced by rising and falling self-worth at
any given moment. It may be the case that fluabmatin social rank were more prevalent in our
environment of evolutionary adaptatiBEA; Tooby & Cosmides, 1992) than affiliation lasn
which tend to be more resistant to the vicissituafess life in hunter-gatherer society. Another
possible explanation stems from tiewk or dovestrategies observed in the animal kingdom
which represent escalating and de-escalating tiakegjies, respectively (Caryl, 1988; Maynard
Smith, 1982). In the wild, hawks will fight to tlteath in a competition over resources creating a
high risk scenario with all-or-none payoffs. On titber hand, doves may display a protest
behaviour but largely avoid conflict and ensuré thay are not harmed by fleeing or breaking
off contact with an aggressor (i.e., submissionithwhese strategies in mind, Gilbert (2000)
proposed that it is social comparison and its gt evaluate competencies and worth that
possesses an internal gauge informing appropisitestrategies. It seems possible that one’s
self-worth is intimately wrapped up in one’s presahattractiveness/ability (i.e., social

comparison) osocial investment potentiahs well, one can't help but consider the posgipil
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that self-esteem is not the modern equivalesbafal investment potentigberhaps SIP is
implicit in the constructs of defeat, secure attaeht, and social comparison. Perhaps it cannot
be fully separated and quantified?
Conclusion

The present study provided substantial empirigppsrt for an adaptive depressive
mechanism called thsocial risk hypothesiAllen & Badcock, 2003). Using structural equation
modeling the basic algorithmic model was testedthadlata provided a good fit with all
pathways being statistically significant and depi@s mediating each linear relationship. Partial
support was provided for the operation of self-estéi.e.,social investment potentjahs a
moderator in theocial risk hypothesidnteraction was found for both low and high levet
self-esteem in the defeat — depression relationshgn interpersonal sensitivity was the final
outcome variable. None of the other relationshipsawnoderated by self-esteem. It is possible
that self-esteem does not fully capturegbeial investment potentiabnstruct, thereby
accounting for these null results.
Limitations and Directions for Future Research

Although the empirical findings in the present sthdve provided convincing support for
thesocial risk hypothesjsa number of cautions should be exercise in ttegpretation of these
data. First, the primary measure of social risknigkperformed poorly and could not be included
in the structural equation modeling (i.8qcialscale from the RBS). Use of a psychometrically
sound measure of social risk taking is requiredyéacer, it may be the case that paper
guestionnaires will never truly assess the sowg&lthat face humans on a daily basis. Second, in
the present study the IPSM was used as a statairegasher than a stable measure originally

intended by the authors (see Boyce & Parker, 198%),thus it may not be sensitive to ongoing



60

changes in interpersonal sensitivity requiregsbgial risk hypothesisA third limitation relates

to Allen and Badcock’s (2003) conceptualizatiorsofial investment potentias modern day
self-esteem which may not fully capture the soesilie over social burden ratio. Perhaps other
measure(s) will be developed that incorporate aemaocurate appraisal of this ratio although
this may require self-reports being contrasted withappraisals of outside observers to provide
a more accurate tally of SIP (although this redeaoenario is fraught with logistical problems).
Fourth, this study used a cross-section and coiwak design that only reflected associations
and predictions; therefore, no causal relationsrgna@ariables could be inferred. Although the
directionality of the pathways were based on Aked Badcock’s (2003) theoretical model, it is
possible that the variables could fit better infeecent location. For instance, submission could
operate as a latent variable rather than as a depemariable (see Sloman & Gilbert, 2000) as
well high interpersonal sensitivity has been fotmgredict depression (e.g., Boyce et al., 1991;
Boyce & Mason, 1996) which is more indicative détent variable. Fifth, Allen and Badcock
have argued that tremcial risk hypothesis exclusive to depression, thus it would be
informative to test this model with the inclusioiham anxiety variable. Given that there is ample
evidence to suggest that anxiety and depressioe siare in common than they differ (e.g.,
Murphy et al., 2004; Sanderson, Beck, & Beck 1980er, 2001) it only seems prudent to test
such a model. And lastly, a validation sample wddsle further corroborated the measurement

and structural models.
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Figure2 -1

The structural model hypothesized to relate theateocial comparison, secure attachment,
depressed mood, interpersonal sensitivity, and sgive behaviours as well as self-esteem as a
moderator in the proposed model.
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Figure 2 - 2

The mediated structural model of the relationstepAeen the defeat, social comparison, and
secure attachment in predicting interpersonal s@ngi and submissive behaviours.
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Figure 2 - 3

Two-way interaction between self-esteem and defedicting depression when interpersonal
sensitivity is the end product. Values of self@stand defeat are plotted using low (one
standard deviation below the mean) and high (oaeddrd deviation above the mean) values of
self-esteem and defeat.
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Table2 -1

Constructs Measured and the Corresponding Instrusnend Subscales

Construct Instrument Subscales

Defeat Defeat Scale Total DS: Parcel — 1
Total DS: Parcel — 2
Total DS: Parcel — 3
Social comparison Social Comparison Scale iabBank
Attractiveness
Social Group Fit
Secure attachment Attachment Style Questionnaire Confidence: Parcel — 1
Confidence: Parcel — 2
Depression Depression Anxiety Stress Scales 21 Depression: Parcel — 1
Depression: Parcel — 2
Social Investment Potential State Self-Esteem Scale Total SEES score
Submissive behaviour Submissive Behaviour Scale Total SBS: Parcel — 1
Total SBS: Parcel — 2
Total SBS: Parcel — 3
Interpersonal sensitivity Interpersonal Sensitiltgasure Total IPSRMParcel — 1
Total IPSK Parcel — 2
Total IPSK1 Parcel — 3

Social risk taking Risk Behavior Scale Sadrdrcel - 1
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Construct Instrument Subscales

Social: Parcel - 2

Note

DS = Defeat Scale; SCS = Social Comparison Sc&8lESS= State Self-Esteem Scale; IPSM =
Interpersonal Sensitivity Measure; SBS = SubmisBikaviour Scale.

@Total IPSM is composed of fifteen items (see Amjpen) that were selected from four

subscaleslterpersonal AwarenesBleed for Approval Timidity, andFragile Inner-Seli).



Table2 -2

Means, Standard Deviations, and Correlations f@ lhitial Model Variables (N = 397)
Variables M (SD) 1 2 3 4

1. DASS 21: Depression —P1 0.83 (0.77) -

2. DASS 21: Depression — P2 0.93 (0.85) 69** -

3. IPSM - P14 12.70 (2.53)  .27* = 25% -

4.1PSM — P2 14.38 (2.90) 34** 29**  B7** -
5. IPSM — P3 14.07 (2.63) 27** 22**  B5**  66**
6. ASQ: Secure Attachment —P117.31 (3.09) - 47** -40** -38**  -.26**

7. ASQ: Secure Attachment —P156.89 (3.17) -40** - 35% - 32%* - 20**

8. RBS: Social Risk — 1 13.07 (2.86)  -.03 .05  -19* -03
9. RBS: Social Risk — B2 11.59 (3.00) .03 A1* -25%  -10*
10. SCS - Rarik 24.53 (6.57) -41%* - 41 -35%* - 30**
11. SCS - Group Fit 19.10 (4.73) =37 =38 - 20% - 28%*
12. SCS - AttractiveneSs 25.96 (5.39) -.37* -.34%* - 34%* - 32**
13. Defeat Scale — P1 1.56 (1.06)  .58** S1xx 39 38
14. Defeat Scale — P2 1.90 (0.78) S7* 05 39 37
15. Defeat Scale — P3 2.06 (0.91) S0 %5 30**  .32**
16. Submissive Behaviour — P1 7.38 (3.14) 29%* 24* 33 . 35**
17. Submissive Behaviour — P2 6.97 (3.17) 28** 27 41 31**

18. Submissive Behaviour — P3 6.18 (3.48) 26%* 21%  30** 27

19. SSES: Self-Esteem Tofal 74.85(12.11) -.57** -50%* -43** - 54**



Variables 5 6 7
5. 1PSM - P3 -
6. Secure Attachment —P1  -29** -
7. Secure Attachment —P2  -.16** .68* -
8. RBS: Social Risk — F1 -.07 .07 L 13
9. RBS: Social Risk — 2 -13% 12 AT
10. SCS - Rarik -.28* 58 44*
11. SCS - Group Fit -28** 49 37**
12. SCS — AttractiveneSs -36%*  .48*  37**
13. Defeat Scale — P1 36**  -53** -45*%
14. Defeat Scale — P2 33 -55%* - G1**
15. Defeat Scale — P3 27 -59% - BO**
16. Submissive Behaviour — P1.36** -.34* . 27**
17. Submissive Behaviour — P2 .32%*  -46* - .40**
18. Submissive Behaviour — P3.31** - 41% - 32%*
19. SSES: Self-Esteem Tofal -.49** 56** 50**

.58**

.04

.07

.10*

-.06

11

-.06

-.14%*

-.09

-11*

-12*

.02

A1

A7

-.09

-.13*

-.08

-.18**

=17

-.13%*

A7

10

AT

70**

- 49+

-.50**

- 49**

-.29%*

-.33**

-.30**

D1**

88



11.

12.

13.

14.

15.

16.

17.

18.

19.

Variables 11 12
SCS - Group Fit -

SCS - Attractiveness 78** -

Defeat Scale — P1 -43% - 48**
Defeat Scale — P2 -45% - 50**
Defeat Scale — P3 -46** - 52**
Submissive Behaviour — P$.31* - 36**

Submissive Behaviour — P2-.31**  -.31**
Submissive Behaviour — P3-.30**  -.35**

SSES: Self-Esteem Tofal .56** .62**

13

78

[6%*

32%*

.35**

.36**

-.65**

14

.80**

.36**

.35**

.35**

-.67**

15

.36**

39**

34**

-.67**

89

16 17
T4 -
(VY (1
- A5** - 46



Variables 18
18. Submissive Behaviour — P3 -

19. SSES: Self-Esteem Tofal -.45**

90

*n<.05
**n< .01
Note
P1 = parcel 1
P2 = parcel 2
P3 = parcel 3
@Depression Anxiety Stress Scales 21
®Interpersonal Sensitivity Measure
¢ Attachment Style Questionnaire
9 Risk Behavior Scale
®Social Comparison Scale
"Submissive Behaviour Scale

9 State Self-Esteem Scale



Table 2 -3

Unstandardized and Standardized Pattern Coeffisiéort the Measurement Model

Measure and Variable UnstandardizedsE CR Standardized
Defeat

Defeat-Parcel 1 1.14 .05 23.74 .87
Defeat-Parcel 2 .87 .03 25.74 .90
Defeat-Parcel 3 1.0 89
Social Comparison

SCS-Group Fit .92 .04 2223 .89
SCS-Rank 1.22 .06 21.03 .86
SCS-Attractiveness 1.0 B85
Secure Attachment

ASQ-Confidence-Parcel 1 1.18 .08 15.09 .90
ASQ-Confidence-Parcel 2 1.0 &5
Depression

DASS-21-Depression-Parcel 1 1.0 %88
DASS-21-Depression-Parcel 2 .97 .07 1492 .78
Interpersonal Sensitivity

IPSM-Parcel 1 1.0 71
IPSM-Parcel 2 131 .10 13.70 .82
IPSM-Parcel 3 1.15 .09 13.50 .79
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Submissive Behaviour

SBS-Parcel 1 1.0 .85
SBS-Parcel 2 1.03 .05 20.13 .87
SBS-Parcel 3 1.06 .06 18.73 .81

Note N = 397. Defeat = Defeat Scale; both Social Compared SCS = Social Comparison
Scale; both Secure Attachment and Confidence €trdidence subscale from the ASQ; ASQ =
Attachment Style Questionnaire; Depression = Degioassubscale from the DASS-21; DASS-
21 = Depression Anxiety Stress Scales 21; bothgetsonal Sensitivity and IPSM =
Interpersonal Sensitivity Measure; and, both SubivgsBehaviour and SBS = Submissive
Behaviour Scale. CR is tleescore that results from dividing the unstandardesitimate by the
estimate of its standard error.

& All standardized pattern coefficients were statédly significant afp < .001 except for those

coefficients fixed at 1.0 and not tested.



Table 2 -4

Correlation Among Latent Variables for the MeasueetmiModel and Moderation

Variables 1 2 3 4 5 6
1. Defeat

2. Social Comparison -59° -

3. Secure Attachment -62° 55 -

4. Self-Esteem -73° 61 58 -

5. Depression 68 -44"  -46°  -57 -

6. Interpersonal Sensitivity 39 -40 -34" -577 31 -
7. Submissive Behaviours 20 -38  -44° -50° 29" .43
Note.N = 397.

"p<.05," p<.01



Table 2 -5

Bootstrap Analysis of Indirect Effects — Depressisra Mediator

94

Mediated
Effect

B (standardized path
coefficient and product)

Indirect effect{B) SE

95% CI for
indirect effe

Defeat—Interpersonal Sensitivity

Social Comparisor-Interpersonal Sensitivity
Secure Attachmenb Interpersonal Sensitivity
Defeat—Submissive Behaviour

Social Comparisor»Submissive Behaviour

Secure Attachment>-Submissive Behaviour

(.65) x (.58) = .38
(-.17) x (.58) = -.10
(-.22) X (.58) = -.12
(.65) x (.57) = .37
(-17) x (57) =-.10

(-.22) x (.57) = -.12

.85

4.0

0.1

1.24

-.06

-.14

15.

.02

.04

.589 to 1.150
-.077 to -.007

-.186 to -.017

17 .929to 1.597
.03 -.106to -.009

06 -.271to0-.022

Note N = 397. Cl = confidence interval.

®These values are based on the unstandardizedgeffitients.

:*This 95% confidence interval excludes zero andasssically significant | < .05).
This 95% confidence interval excludes zero andasssically significantp < .01).
This 95% confidence interval excludes zero andasssically significantp < .001).

*kk
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Table 2 -6

Hierarchical Regression Analyses with Defeat, SdC@mparison, Secure Attachment, Depression, aadrieraction Effects of
Self-Esteem as Predictors of Submissive Behaviour

Variable B F AR?
Step 1 25
Defeat .18 7.29
Social Comparison -.13 5.66
Secure Attachment -.26 18786
Depression .02 .00
Step 2 .01
Defeat x Self-Esteem .07 2.37
Step 2 .00
Social Comparison x Self-Esteem -.02 19
Step 2 .00

Secure Attachment x Self-Esteem -.05 1.18



Variable

Step 2
Defeat x Self-Esteem
Social Comparison x Self-Esteem

Secure Attachment x Self-Esteem

96

F AR?
.01
12 2.13
.07 1.01
-.01 .03

"p<.05. 7 p<.01.” p<.001.
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Table 2 -7

Hierarchical Regression Analyses with Defeat, SdC@mparison, Secure Attachment, Depression, aadrieraction Effects of
Self-Esteem as Predictors of Interpersonal Seitsitiv

Variable B F AR?
Step 1 23
Defeat 25 13.29
Social Comparison -.20 12727
Secure Attachment -.04 .00
Depression .08 2.03
Step 2 01
Defeat x Self-Esteem .10 4,74
Step 2 .00
Social Comparison x Self-Esteem -.00 .01
Step 2 .00

Secure Attachment x Self-Esteem -.06 1.55



Variable

Step 2
Defeat x Self-Esteem
Social Comparison x Self-Esteem

Secure Attachment x Self-Esteem

F AR?
.02
21 734
.15 4.67
.00 .00

98

"p<.05 " p<.01.” p<.001.
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CHAPTER 3
CAN THE SOCIAL RISK HYPOTHESES EXPLAIN ANXIETY?

Introduction

Anxiety-related disorders affect 1 in 4 adultdNiorth American society which is more than
any other DSM diagnosis (Kessler et al., 2005). @&k@erience of anxiety often manifests as an
unpleasant interplay of emotional, cognitive, ahgigiological markers that lead people to fear
and avoid certain situations or objects, but can Ak applied to more global scenarios. People
struggling with anxiety find themselves in eithariahibited or heightened state of reactivity to
looming dangers that are, in reality, less intesrsia some cases may not even be present
(American Psychiatric Association, 2000). Theogegounding the developmental
underpinnings of this debilitating mental statedoyl large lean towards early learning and
reinforcement (Mineka & Zinbarg, 2006), social citiye theory (Bandura, 1989), and genetic
transmission (Hettema, Neale, & Kendler, 2001).dklthese explanations have empirical

support, but which one is correct?

When the evolutionary history of the human genumissidered, understanding how people
survived and reproduced is key, and invariably,nbion offunctionalityneeds to be probed
(Buss, 2005). What function could anxiety servaitbin our propagation as a species? When
prehistoric people were pulled away from the cldtige and underwent a severe reprimand from
a conspecific, they learned to avoid long fallsolights and awareness of these and other
dangerous environmental conditions solidified allaythese individuals to survive (and
reproduce). This genetic transmission of adaptn@\edge spread and persisted all the way
into the modern age. Although the controversy @waiutionary explanations run deep (for a

review, see Gannon, 2002) some investigatorsdaippreciate that evolution is about selective
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advantage to new challenges, rather than conten@melnemotional health (Nesse, 1998).
Anxiety and fear in the face of potential dangerpainful and unpleasant but it can also trigger
behaviour that saves one’s life. For humans, sdntigeagreatest risks are related to threats to

social status and acceptance, and some of thestdepes are social in nature.

Review of the Literature

Anxiety is commonly held to be the psychologicalodder most demonstrative of an
adaptive evolutionary mechanism (Gilbert, 2001db&t & Towers, 1990; Hofer, 1995; Nesse,
1990; Pine & Shapiro, 2006; Price, 2003). Such ehaeism offers an adaptive solution to
social and environmental conditions which servesugment one’s inclusive fitness, thereby
increasing the chance to pass on one’s genes tessice generations (Hamilton, 1964). The
development of social anxiety can be viewed asra fuf preparedness that allowed an
individual to cope with distress that arose in cese to actual or threatened exclusion from
important social groups (Baumeister &Tice, 1990)cérdingly, a person’s anxiety can serve to
trigger hypersensitivity (in the face of social gumdent) to group exclusion for reasons of
incompetence, rule breaking, or unattractiveneg®wise, there is a selective advantage to
become over-aroused in the face of danger as #eceb of escape increases (Nesse, 1999). The
social challenges faced in human communities mag kshanged over history, but the
functionality of such mechanisms still remains @hll& Badcock, 2003; Gilbert, 2001a; 2004;
2006; Nesse, 2000, 2005; Pinker, 1997).

With the exception of specific phobias and thelehges posed by predators and natural
dangers, social and interpersonal challenges se@meadve through most evolutionary
explanations of anxiety. Furthermore, it is not sy social group that provokes heightened

sensitivity (and resulting anxiety), but it is kimlkembers whose behaviour is under the greatest



101

scrutiny for group exclusion (e.g., theft, infidglior murder) because expulsion would lead to a
decrease in survival and reproductive success (B389€). According to evolutionary analysis,
then, it is the manifestation of social anxietyttbperates in large part to keep appetitive drives
in-check and maintains closeness and protectian fronspecific aggressors when the social
context is replete with conflict and/or adversitjaus, the evolutionary significance of social
anxiety is that it provides a complex responseotas environments that are perceived as
tenuous and threatening to survival and reprodngtieearly humans (Gilbert, 2001a; Gilbert &
Trowers, 1990; Hofman, Moscovitch, & Heinrichs, 2D0n the case of separation anxiety and
panic disorder, when the mother of a primate infeaves his or her proximity a protest response
is triggered in order to keep the mother closedtha threat of attack, starvation, and exposure
to the elements all increase exponentially. Thenjmg of this attachment arousal system is
demonstrative of the anxiety mechanism operatirgléav for the ongoing survival of an infant
(Sloman, Farvolden, Gilbert, & Price, 2006).

There is little debate about why evolutionary exitions of anxiety would predominantly
target the interpersonal (versus the intrapersalmat)ain as the primary spawning grounds. And
S0, it is no surprise that other forms of psychbplatgy might also emerge from similar socially
adaptive challenges as means of responding tod@sskthreats (see Gilbert, 2001a). However,
the most prevalent co-occurring (comorbid) mentsbidier with anxiety in our species’
propagation, was as it is today, depression (P2@@3; Sloman, Farvolden, Gibert, & Price,
2006; also see Hettema, 2008).

Depression and anxiety are more likely to occuetbgr than either condition by itself
(Sanderson, Beck, & Beck 1990), and may even reptessingle diagnosis (Tyrer, 2001). The

lifetime comorbidity of depression with anxietyregported to be as high as 8.6% in diagnosed
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patients (Kessler et al., 1996). Depression carectmmesemble anxiety in the adult years
(Murphy et al., 2004). As well, anxiety disordeencvolve into depressive or comorbid states
over time (Angst, Vollrath, Merikangas, & Ernst, 99 Hagnell & Grasbeck, 1990). These
findings suggest that many of the mechanisms opegrat depressed mood are similar to those
that operate in anxiety. It has been identified #raunderlying feature in both depression and
anxiety is the occurrence sfressful life eventhat precipitate both conditions (Kendler,
Karkowski, & Prescott, 1998). Similarly, some perality traits in both popular literature
(Alford & Gerrity, 2003; Clark, Watson, & Mineka994; Cox et al., 2000) and evolutionary
theorizing (Millon, 1990) have been identified agnerability factors to the development of
depressiormnd anxiety, thereby highlighting the overlap betwé#sgse two disorders. Rightly
so, one would expect that the evolutionary explanatand theories tend to apply equally well
to both sets of psychological symptoms.
The Similarities of Evolutionary Explanations famdety and Depression

The overlap between depression and anxiety inudeolary terms has been a topic of
investigation dating back over four decades agéP1967). In his social rank theory, Price
argued that depression and anxiety functionedconaplementary (or adaptive) fashion to
ameliorate conflict within the social hierarchidoar humanoid descendants. More recently,
scholars have posited that the depression andtgnrEchanisms may actually functiorore
efficiently in conjunction with each other (e.gride, 2003; Sloman et al., 2006). According to
this line of research, the functional roots of Gatized Anxiety Disorder (GAD), Separation
Anxiety, Social Anxiety, and Panic Attacks have lged as a way of controlling stressful
conflict interactions. For example, an agonistica@mter may involve a confrontation by a

dominant conspecific which will arouse one of tleelyis physiological defenses of fight, flight,



103

fright, or freeze (Bracha, Ralston, Matsukawa, \fifis, & Bracha, 2004) and the subsequent
behavioural changes. In this struggle for top pasiin the social structure the losing opponent
may seek reconciliation following the conflict. Whthe losing party engages in reassurance
seeking from the victorious opponent this helpagsuage the anxiety in the subordinate while
decreasing the potential for subsequent hostlhityhis situation, mild depression would

function to curtail the need for retribution orakation, while anxiety communicates that there is
no longer a threat to the former rival by an appeip act of submission (Sloman et al., 2006).

The relatedness of evolutionary theories for deppoas(see Gilbert, 2006; Nettle, 2004) and
anxiety are held by most evolutionary psychologeesechers. Overall, research suggests that the
mechanisms of social rank and attachment seemrmttidun equally well within the wide variety
of proposed frameworks for depression and anxety.(Gilbert, 2000; Gilbert, Allan, Brough,
Melley, & Miles, 2002; Sloman, 2008). Interestingbne line of evolution-based research has
argued strongly against the inclusion of anxietthieir comprehensive model of adaptive
depression (Allen and Badcock, 2003).

In theirsocial risk hypothesjAllen and Badcock (2003) emphasize the roles¥ ri
management in depression (e.g., Leahy, 1997; Loste®n Weber, Hsee, & Welch, 2001) and
argue that mild to moderate depression (not sed&peession) served an adaptive purpose in our
evolutionary history. These authors theorize tlggardssion in prehistoric times served to
decrease the likelihood of exclusion from the grdd@pression was thought to activate
cognitive hypersensitivity to indicators of soaimk, signal behaviours that would reduce social
threat and elicit social support, and lastly, thisod was believed to have caused a general
reduction in an individual’s propensity to engageocially risky (e.g., confident, acquisitive)

behaviours.
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Thesocial risk hypothesis an integrative evolutionary theory of depresgiwat has relied
heavily on the theoretical and empirical findingsnh the three major Darwinian
conceptualizations of depression (i.e., resourosewation, social competition, and
attachment). Each of these three evolutionary nsoaledlepression emphasizes the adaptive
nature that this mood state served in the humatiesgpesarly development.

Theresource conservatiotieories suggest that depressed mood was an\alagtponse
to environmental and social situations where emgréixcess energy would be futile. Instead, an
individual would conserve their resources by adapt depressed mood until a propitious or
productive opportunity arose that would be worthyheir energy or investment. Several well-
known theories under this veil include Seligmari'8745)learned helplessness thedwhen
interpreted from an evolutionary perspective), M&sg000)esource allocation theory
Klinger's (1975)incentive disengagement thepaynd Leahy’s (1997unk costsnodel which all
account for the diminished or inhibited behavidiomsard seeking what seems to be
unobtainable incentives or goals. Accordingly, Alend Badcock (2003) have incorporated
these views in their model by asserting the nati@t depressed states embody a risk-
management strategy that inhibits risk taking i fmy-off and high-threat environments.

Unlike the resource conservation accounts of dspresthesocial competitioritheories
acknowledge that individuals’ reproductive oppoities are strongly related to their relative
position or rank among their conspecifics (e.g¢drl989; Price, Sloman, Gardner, Gilbert, &
Rhode, 1994). Social status was determined by cttwpesncounters (e.g., fighting) that would
undoubtedly end with a winning and a losing paftye winning contestant would often adopt an
escalating strategy that indicated a willingnesetengage in aggressive acts based on a

successful history, whereas the loser adopts adiing strategy (subordination or yielding
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behaviour) to decrease the likelihood of furtheygatal and social losses. Thus, from a social
competition view of depression this mood statenigwolved, involuntary deescalating strategy
(Price et al., 1994). However, according to Garagmat Price (1999) this deescalating strategy
depends on several factors including the importaficke resource being fought over, the sense
of ownership for this resource, and each compé&itarrrent status/rank in the groups which
they collectively termedesource holding potentigRHP). A similar theory was put forth by
Gilbert and his colleagues (Gilbert, 1997; Gilberice, & Allan, 1995) calledocial attention
holding power(SAHP) that instead of “resources,” refers to sradlility to elicit positive

attention and social benefits such as respectiejgsaise, and approval. In both cases
depression occurs as a result of low levels of RHBAHP, and subsequent subordinate roles
and perceived social defeat are assumed by thdsedmals. In a sample of college students and
depressed patients, Gilbert (2000) found that battiety and depression had a similar
association with two types of social rank, namelgial comparison and submission. As
expected, the results revealed that social conpahad a negative association when predicting
anxiety and depression, while submissive behavibadsa positive relationship with the two
mental disorders. Also, Iron and Gilbert (2005)rfduhat social comparison predicts anxiety
whereby those individuals who feel they rank higihan others tend to have significantly fewer
anxiety symptoms. Such findings further accentttaesimilarities between these two disorders.
Thesocial riskhypothesisacknowledges the evolutionary importance of samahpetition in

the development of depression and locates thiahigras one of the antecedents in this model of
adaptive depression. However, Allen and BadcockR32@ssert that changes in the diversity of
human social environments and social cognitionfoala more complex account of depression

than these two rank-oriented strategies.
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The attachment theory of depression is also paramouhesocial riskhypothesidecause
of the many important affect laden social actigtieund in our evolutionary past such as mate
retention, alliance formation, and coalition builgi(Buss, 1991). Bowlby (1969, 1973, 1980) is
among the most influential proponents of an evohdry argument that accounts for depression.
Central in this model of depression are the intévas between parent and child. From this
perspective, secure affective bonding ensuresatparent will care for and protect his or her
offspring, thereby safeguarding their children’svstal and allowing for reproductive success
which will also perpetuate the parents’ genes. Thisging in close proximity to one’s
caregivers will promote survival. In the case gb@ssion, the attachment model attributes the
onset of this mood state to the loss or disintegmatf significant interpersonal relationships.
Although there is no consensus about the adapiivetibn of depressed mood in circumstances
of interpersonal loss, several interpretations Haen put forth. For example, depression is
thought to inhibit risk taking or exploration wharsecure attachment is absent (Gilbert, 1992),
serve as a distress call (Frijda, 1994), promaaeckeng behaviours for the lost relation (Averill,
1968), or motivate the depressed individual to @vorther dissolution of previously held bonds
(Ingram, Miranda, & Segal, 1998). In thecial risk hypothesiattachment security is viewed as
an important indicator of how valued an individigain their social environment. Allen and
Badcock (2003) contend that humans are very seagdithreats of rejection and ostracism from
social relationships; and, therefore poor affibag with others serves as a predictor of
depression.

The relationship between affiliation bonds and atyxseems to operate much like Allen
and Badcock have outlined for depression. Ironsilkeés (2005) found that for both males and

females secure attachment had a negative assodiagpedicting anxiety symptoms. They
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surmised that a secure bond acted as a proteatiter fin the development of anxiety disorders.
Recent investigations have looked into how the huateachment system is linked to indicators
of anxiety by studying the release of the stresmboe cortisol. Tops, Van Peer, Korf, Wijers,
and Tucker (2007) found that cortisol levels insexhwhen attachment security was low and
this led to an increase in anxiety symptoms. Theioaship between attachment security and
anxiety symptoms has been established in a widetyaf studies including children (Brumariu
& Kerns, 2008), adolescents (Austin, Jamieson, &a$ & Winkelman, 2006), adults (Quirin,
Pruessner, & Kuhl, 2008), nonclinical samples (WdttWilliams, & Campbell, 2005), and
clinical samples (Eng, Heimberg, Hart, Schneiet,i@owitz, 2001). There is also some
indication that poor attachment and the negatiugihg that results may be more associated
with anxiety than depression. Safford, Alloy, Cifiedd, Morocco, and Wang (2004) found that
both depression and anxiety were significantly eiséed with negative cognitive style and
insecure attachment. However, negative cognitiyle stnd insecure attachment appeared to be
independently and uniquely associated with negatitect, an indicator of anxiety (see Clark &
Watson, 1991). Taken together, there is a subatartiount of research to suggest that poor
attachment can lead to the development of deprssianxious symptomatology (Bowlby,
1988).

Allen and Badcock (2003) contend that Hoeial risk hypothesis a plausible model in
which to understand the evolutionarily adaptive hagism behind the survival of depressed
mood in human functioning and development. Theyaittat only depression is associated with
a cognitive arousal system (or attentional biagy#e to alterations in human bonds, social
competition, and experiences of defeat. Integréhéodevelopment of depressed mood is the

mechanism which biases an individual's attentioaroter to make inferences about social value
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and social burden, a ratio referred tesasial investment potentiéee Allen & Badcock, 2003).
Anxiety is acknowledged by Allen and Badcock asihgvmportant evolutionary value, but they
tend to view anxious symptoms as stemming fromaesgs to physical threats rather than
sociallythreatening stimuli which they attribute to degres exclusively (e.g., Beck, Rush,
Shaw, & Emery, 1979; Mathews, Ridgeway, & Williamsd996). On this premise, Allen and
Badcock (2003) argue that thecial risk hypothesis specific to depressed mood rather than
operating in both depression and anxiety.

Anxiety disorders span a wide range of symptomsbue long been considered to fall into
eitherharm or shamecategories (Basowitz, Persky, Korchin, & Grinke955). Despite this
differentiation, interpersonal events or situatibase been found to be more strongly associated
with a variety of anxiety disorders (phobias, patigorder, generalized anxiety disorder)
compared to fears over death and physical injunysigal confinement, or physical threats by
animals (Arrindell, Oei, Evans, Van der Ende, 1984 }he harm/shame categorization would
suggest. In evolutionary times, the discriminati@tween anxiety and depression in a social
context would often be moot as most EP researchgesd the functionality of each to be
virtually synonymous (e.g., Gilbert, 2000; Gilbettal., 2002; Irons & Gilbert, 2005; Sloman,
2008). There is a growing body of research to iadiche adaptive nature of anxiety as a
mechanism that provides valuable information abl@telative status and affiliation that an
individual holds in relation to others (e.g., Gith001b; Gilbert & Towers, 1990).

The purpose of the present study was to test thpletesocial risk hypothesias an
evolutionary model that explains anxiety. Explorthg evolutionary mechanisms behind anxiety
disorders in this highly complex model can offese@chers and clinicians a more complete

understanding of the adaptive significance of kg surviving physiological and behavioural
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system. It was hypothesized that anxiety would afgein much the same way as depression was
specified in Allen and Badcock’s (2003) conceptzation of thesocial risk hypothesidn
particular, anxiety would mediate the relationshpsnveen secure attachment and both
interpersonal sensitivity and submissive behaviatrere low attachment would predict
increases in the two outcome variables. Similarigdiation would take place between high
defeat and high scores in both interpersonal seigiind submissive behaviours. Lastly,
anxiety was predicted to mediate the relationskeitwben low social comparison and high
interpersonal sensitivity and submissive behavio@igen the extensive research linking anxiety
and self-esteem (a measuresotial investment potentjaiit was predicted that self-esteem
would moderate each of the above mentioned relships (see Figure 3 — 1).
Method

Participants

The participants in this study were full-time wargiadults selected from a variety of
vocational fields in the city of Edmonton and surmding area. Aull-time workerwas defined
as an employee who works a minimum of 25 hoursyg&k in one position. From the 1000
potential participants who received survey packa$@8 working adults responded. The
response rate to the survey package was 40.9%igbtal, 12 were removed because of
missing data. The total number of participantsimfinal analyses was thus reduced to 397 (268
women and 125 men; 4 participants did not inditaég gender). As this was an anonymous
survey there was no information available pertgnmthe number of men and women who
received questionnaire packages, and thus no analysld be done on the response rate of each
gender. The age of female respondents ranged féoim G5 yearsMl = 43.48,SD= 10.75) and

male respondents ranged from 22 to 78 years ofMge48.25,SD 10.36). The majority of
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respondents were married (68.4%), with 13.2% bsingle, 8.4% being divorced, 9.4% in long-
term relationships, and 0.5% were widows or wid®v@Vith regard to ethnicity, 89.3%
described themselves as Caucasian, 4.3% Asian, Rdafviginal, 1.5% East Indian, 0.8%
Middle Eastern, 0.8% Hispanic, and 1.3% indicated hone of the abovementioned categories
represented their ethnicity. It is noteworthy tteg ethnicity in this sample was quite
representative of the demographic information reggbby Statistics Canada for the city of
Edmonton, Alberta (see Statistics Canada, 20019 .vbeational fields consisted of
administration (19%), nursing-related positions.828), professors/teachers (15.9%), mental
health professionals (9.5%), management (7.5%i)icalg5.1%), industrial trades (4.4%),
computer technology (3.9%), doctors (3.6%), lawy@rS%), manual labor positions (1.5%),
and 9% fell into a variety of other fields not piaywsly mentioned. No personally indentifying
information was requested on the survey, nor wereeys labeled by the researcher with any
sort of code numbering system that could be usédktaify specific participants.
Measures

Depression Anxiety Stress Scale{RASS-21; Lovibond & Lovibond, 1995). The DASS-
21 is a shortened version of the original 42-if@apression Anxiety Stress ScaPASS;
Lovibond & Lovibond, 1995) that contains 21 iteratating to depression and dysphoric mood
(depression subscale), symptoms of fear and auteremousal (anxiety subscale), and
symptoms of general nervousness and agitatiorséssigbscale). A Likert-type scale is used to
rate items according to symptoms experienced ip#s¢ week, ranging from 0 (not at all) to 3
(most of the time). Factor analytic studies withhbdinical and nonclinical samples have shown
that the DASS-21 items can be reliably grouped thtee scales with high internal consistency

(e.g., Antony, Bieling, Cox, Enns, & Swinson, 198&nry & Crawford, 2005).
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The measure has been found to differentiate betaygmptoms of anxiety and depression,
as well as between symptoms of physical arousabgmgbtoms of general anxiety such as
tension (Antony et al., 1998; Henry & Crawford, 300The Depression subscale is composed of
7 items that measure symptoms associated with siguianood (e.g., sadness, worthlessness),
whereas the 7 items of the Anxiety subscale aetgelto symptoms of physical arousal, panic
attacks, and fear (e.g., trembling, faintness). [@Be7 items that comprise the Stress subscale
measure symptoms such as tension, irritability,atehdency to overreact to stressful events.

Only the Anxiety subscale(= .77) was used in this study. The recommendatibns
Russell, Kahn, Spoth, and Altmaier (1998) wereofwkd in order to create two observed
indicators for the latent variable of anxiety; hoeg instead of using factor analyses for this
small 7-item unidimensional subscale the uniquéanae was determined for each item. The
items were then rank ordered according to the ntaggiof the contributing variance and
successively assigned to pairs comprising the Bigdred lowest ranking items to equalize the
average variance of each parcel. The two parcelhi®subscale served as measured variables
in the structural equation analysis.

Preliminary evidence suggests that the full-lery#8S possesses adequate concurrent and
discriminant validity in samples drawn from normah-clinical samples (Crawford & Henry,
2003; Lovibond & Lovibond, 1995). In a sample ohrclinical and clinical participants,

Antony et al. (1998) demonstrated concurrent vliftir the DASS-21 by correlating the
subscales with established measures. The DASS-gieBson subscale correlated highrly=(
.79) with theBeck Depression Invento(DI; Beck et al., 1979), the DASS-21 Anxiety
subscale correlated highly € .85) with theBeck Anxiety Inventor§BAI; Beck & Steers, 1990),

and the DASS-21 Stress subscale correlated higly§8) with another measure of stress, the
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State-Trait Anxiety Inventolf6 TAI-T; Spielberger, 1983). Lovibond and Lovibo{i®95)
maintain that doubling the DASS-21 scores is diyesuivalent to the derived scores from the
full version. More recently, however, Henry and Wi@rd (2005) provided normative data for
the DASS-21 from a large non-clinical adult Britséimple N = 1,794). Confirmatory factor
analysis once again supported the three-factoctsitel (Depression, Anxiety, and Stress) of the
full length DASS. Furthermore, the three-factousture has effectively differentiated between
depressed and anxious patients (Clara, Cox, & E20]). Overall, the DASS-21 has a number
of advantages over the DASS including having feiegns, a cleaner factor structure, and small
inter-factor correlations (Antony et al., 1998; He&Crawford, 2005).

Risk Behavior Scal(RBS; Weber, Blais, & Betz, 2002). The RBS is atéth scale that
measures an individual's perceived likelihood ajaging in specific risk-taking behaviours.
Responses are measured on a 5-point Likert saadgngafrom 1 Yery Unlikely to 5 VVery
Likely). Normative data was established in a sample oé madl female undergraduate students
(N =560). Factor analysis produced five factorask-taking behaviour: social (8 items),
recreational (8 items), health/safety (8 items)aficial (8 items), and ethical (8 items). The
coefficient alpha reliability across all 40 itemasv.88 (Weber et al., 2002). Test-retest
reliabilities over a one-month interval producespectable correlations for thtealth/Safety
Ethics andRecreationakbubscales (.75, .72, and .80, respectively), miithancial andSocial
subscales (.44 and .58, respectively) were somelavat.

Convergent and discriminant validities were demm@tst by comparing the RBS with other
established instruments, specifically Budner’s @)3&cale for Intolerance of Ambigui$1A),
and Zuckerman’s (1994ensation-seeking Sc4feS). As predicted, the SIA correlated

significantly with the RBS’SocialandRecreationakubscalesr(= -.30 and = -.42,
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respectively). Also as predicted, the subscalée@ES correlated with all of the domains on the
RBS. In addition, self-reported frequencies of pesly behaviours in the five domains
correlated with the behavioural intentions for babars in the same domain (i.e., the RBS
subscale scores) (Weber et al., 2002).

In the present study, only tl&®cialsubscale was of interest. The reliability for tisi-
takingSocialsubscaledq = .68) in the current study was similar to theatality estimate found
by Weber and her colleagues. This Cronbach’s atpké#icient, much like the one obtained by
Weber et al. (2002) is approaching the .60 ranggesting that the instrument may have poor
reliability (see Thorndike, 1997). The 8 itemsluktsubscale were divided into two parcels
using the rank order method. These two parcels Weserve as measured variables in the
structural equation analysis.

Social Comparison Scal&CS; Allan & Gilbert, 1995). The SCS is composéd1 social
comparison dimensions (Inferior-Superior, Incompeteompetent, Unlikeable-Likeable,
Leftout-Accepted, Different-Same, Untalented-Moedehted, Weaker-Stronger, Unconfident-
More Confident, Undesirable-More Desirable, Unatixee-More Attractive, Outsider-Insider)
which an individual uses to rate themselves inti@tato other people, using a 10-point Likert
scale. Normative data were based on both undergtadnd clinical samples (Allan & Gilbert,
1995). The SCS was based on an earlier five-itenrsioe (Gilbert & Allan, 1994); however
unlike the earlier scale, the curré@ucial Comparison Scatmntains three factors of social
comparison (i.e., social rank, attractiveness,sawilal group fit). Th&ocial RanKactor consists
of the Inferior-Superior, Incompetent-More Compétéimtalented-More Talented, Weaker-

Stronger, and Unconfident-More Confident items,Alteactivenesgactor contains Unlikeable-
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Likeable, Undesirable-More Desirable, and UnativaeMore Attractive, and th8ocial Group
Fit factor contains the remaining three items.

The Cronbach alpha for the 11 item scale was .@lstudent population and .88 in a
clinical population (Allan & Gilbert, 1995). Theliabilities among the subscales for the present
study were as followsRank(a = .84),Group Fit(a = .86), andAttractivenesga = .84). These
three subscales served as measured variablesiaff smmparison in the structural equation
analysis. The discriminant validity for tl8®cial Comparison Scalgas established with the
Symptom Checklist-90-Revig@&LL-90-R; Derogatis, 1983) on clinical and nomichl
samples (Allan & Gilbert, 1995; Gilbert, Price, &l&n 1995). Overall, the magnitude of the
correlations increased between social comparisdrpaypchopathology in the clinical groups
compared to the student group. Interestingly, twéas comparison of th8ocial Group Fit
factor was not significant in the patient sampl#haugh most of the SCL-90-R subscales were
in the student group. Allan and Gilbert (1995)ihttte this deviation to the group environment
of a hospital setting where fitting in may not lesilable.

Submissive Behaviour Sc4@BS; Allan & Gilbert, 1997; Gilbert & Allan, 1994The SBS
is a 16-item unidimensional questionnaire in whiespondents rate a series of statements on a
5-point scale (ranging from 0 to 4) where higheres indicate more submissive behaviours.
The scale was developed from the work of Buss aatk@©1986) and it seeks to differentiate
between assertiveness and submissiveness in Bueractions. The scale is designed to focus
on social behaviours and also contains indicatbeswiety or depression (Allan & Gilbert,
1997). The scale has good internal and test-regbability. In a sample of undergraduate
students, Gilbert et al. (1995) found a Cronbaelpha of .89 and test-retest reliability over a

four month period of .84. The Cronbach’s alpha tbimthe present studw (= .87) was very
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similar to Gilbert et al.’s. Concurrent validity tife SBS was established by its satisfactory
correlation ¢ = .73) with the nonassertive measure oflthventory of Interpersonal Problems
(Horowitz, Rosenberg, Baer, Ureno, & VallasenoiB8%in a group of female undergraduate
students (Gilbert, Allan, & Goss, 1996). Using taek order method, three parcels were created
from the SBS to serve as measured variables istthetural equation analysis.

State Self-Esteem Scd&SES; Heatherton & Polivy, 1991). The SSES wagldeed as a
measure o$taterather than trait self-esteem. Heatherton and/i?¢1i991) created the scale
because of the insensitivities and minimal varigbih responses of more traditional
assessments of self-esteem (dRgsenberg’s Self-Esteem S¢&tesenberg, 1965) that tended to
only measure stable self-esteem. The SSES con$ig@items that tap momentary fluctuations
in self-esteem. The scale has good internal camigte = .92) and it is responsive to
temporary changes in self-evaluation (see Crockemwell, & Major, 1993).

According to Heatherton and Polivy (1991) threadesexist within the SSES and these
include a six-itemAppearancesubscaled = .77), a seven-itefRerformancesubscaled = .76),
and a seven-iter8ocialsubscaled = .81). In the present study, the Cronbach’s atpiedficient
for the Total SSES scale was identiaak(.92) to the one found by Heatherton and Polivy
(1991). In addition, all of the subscales were \&@myilar ranging from .83 to .8Attractiveness
(o = .83),Performancda = .83), andSocial (o = .87).

Based on their five studies, Heatherton and Pll®@1) concluded that the SSES is
psychometrically sound and has a high degree aftoasct and discriminant validity. They
compared the SSES with other established meastisetf-@steem, and found moderate to high
correlations with each assessment tedenberg Self-Esteem Scale .72 andlanis-Field

Feelings of Inadequacy Scdl@S; Janis & Field, 1959) = .76]. Also, measures of depression,
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anxiety, hostility, and physical appearance weragared to the three subscales. This
examination revealed that tRerformancdactor was most highly related to overall selfeesn,
trait anxiety, and depression, but not social @éedlity, physical appearance, and hostility. The
Socialfactor was most highly associated with trait she#f-esteem (on the JFS) but less related
to hostility and physical appearance. As expedtesiAppearancdactor was most highly related
to physical appearance, depression, and overééstdem (on thRosenberg Self-Esteem
Scalg, but was unrelated to social desirability. Disgnant validity of the SSES and its
subscales was established by measuring changel-gsteem between Day 1 and subsequent
time periods. For example, Heatherton and Poli®@{1) found a drop iRPerformancestate self-
esteem on Day 2 when participants were told theyt there going to take a difficult exam,
whereas no statistically significant differencesevebserved on th®ocialandAppearance
subscales. The Total SSES scale was used in thesisnaf moderation in the current study.
Moderation was assessed using the hierarchicatgsigm analyses as outlined by Baron and
Kenny (1986) in order to determine whetkecial investment potentialas sensitive to
fluctuations in the exogenous variables (i.e., defeocial comparison, and secure attachment)
leading to anxiety.

Attachment Style Questionna8SQ; Feeney, Noller, & Hanrahan, 1994). The ASQ@ i
40-item, Likert-type, self-administered questiomaalesigned to measure five dimensions
central to Hazan and Shaver’s (1987) and Bartholgmé@artholomew & Horowitz, 1991)
conceptualizations of adult attachment. Tanfidencescale contains eight items relating to
secure attachment behaviours, such as trust imsoéimel belief in one’s self-worth. There are
two scales measuring preoccupied attachment balvaviereoccupation with Relationshig8

items) characterizes the anxious reaching outherstin order to fulfill dependency needs, and
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Need for Approva{7 items) reflects the individual’'s need for osiexrcceptance and
confirmation. There are also two scales that meadismissing attachment behaviours:
Relationships as Seconddi¥ items) contains items which describe the irdiial as protecting
themselves against hurt and vulnerability by emiairag achievement and independence.
Discomfort with Closeneg440 items) relates to feeling uncomfortable withmacy and
closeness.

Respondents are asked to rate items on a 6-pail® sanging frontotally agreeto totally
disagree The scales have good internal and test-reteabiigly (coefficient alpha of .74 over a
10-week period) with university and secondary sttadent samples, and the items also loaded
appropriately on Hazan and Shaver’s (1987) fordemlee attachment measure (Feeney et al.,
1994). Feeney et al. (1994) gave Ateachment StyleQuestionnaire, the Intimacy, Conflict, and
Parenting StyléICPS)Family FunctioningScalegNoller, Seth-Smith, Bouma, & Schweitzer,
1992), and/or thdunior EysenclPersonality Questionnair€lJEPQ) (Eysenck & Eysenck, 1975)
to a sample of eighth graders. They found thatggeians of high family intimacy, democratic
parenting, and low levels of family conflict on tl&PS were associated with high scores on
Confidenceand low scores on the scales measuring aspeittsemiure attachment. On the JEPQ,
Neuroticismwas correlated witPreoccupation with RelationshigsidNeed for Approvalwhile
Extroversionwas correlated witonfidenceand with low levels oDiscomfort with Closeness
and lack of emphasis dRelationships as Secondafieeney et al. (1994) reported Cronbach
alphas for the five scales @®nfidencqa = .78),Discomfort with Closenegs = .86),Need for
Approval(a = .77),Preoccupation with Relationshige = .74), andRelationships as Secondary

(o =.72). In the present study, only tBenfidencesubscaled = .82) was collected to function
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as a measure of secure attachment. Using the rdek method of parceling, two parcels were
created to function as measured variables in tetstral equation analysis.

Interpersonal Sensitivity Measu(l>SM; Boyce & Parker, 1989). The IPSM consist8&{
items that were developed to measure both thesmresitivity to social interactions and
cognitive distortions common in depression-prortividuals (Boyce & Mason, 1996; Boyce &
Parker, 1989) and it has been termed the meastgt@&ipersonal rejection sensitivity” in
assessing anxiety (see Harb, Heimberg, Fresco efah@& Liebowitz, 2002). Each item is
scored on a 4-point Likert scale (1 = very like r2e; moderately like me; 3 = moderately unlike
me; and, 4 = very unlike me), allowing total scapeshe instrument to range from 36 to 144.
Although participants are usually asked to resgmeskd on how theyenerallyfeel consistent
with a more stable personality trait (Boyce et H192), in the present study respondents were
asked how they felt at the time they completedjnestionnaire.

The scale measures five components of interpersemaitivity: 1)interpersonal
Awarenesgreferring to the way an individual appraises attdbutes meaning to a situation; 2)
Need for Approvalassessing the extent to which an individual néet& approved of by
others; 3)Separation Anxietyassessing any undue anxiety about possible sepafieaom a
significant other; 4Yimidity, focusing on behavioural aspects of depressionero
characteristics, particularly the inability to behassertively; and $jragile Inner Selfwhich
identifies difficulty with self-disclosure for feaf being rejected or ridiculed.

Boyce and Parker (1989) report that the IPSM hasotstrated satisfactory internal
consistency in both a depressed=(.86) and non-clinical sample € .85). The instrument was
found to be moderately stable over time in a namiadl group (test-retest coefficient = .70).

However, the IPSM does show sensitivity to curranbd in depression and those recovering
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from depression (Boyce & Parker, 1989). In factyated scores on the IPSM in a sample of
non-depressed women over a six month period wedigiive of increased risk of depression
(Boyce, Parker, Barnett, Cooney, & Smith, 1991).

Boyce and Parker (1989) demonstrated concurreitityaby comparing the scores on the
IPSM from nearly 500 participants (depressed pttiand non-clinical students) with
psychiatric interviews from clinicians € .72). Also, convergent validity was demonstrdigd
the moderately high correlation£ .66) between the IPSM and tNeuroticismsubscale of the
Eysenck Personality Invento(i¢ysenck & Eysenck, 1975). Shortened versionb@iPSM
have been utilized in previous studies (e.g., Gile, Johnstone, Boyce, Heath, & Martin, 2001,
Todd, Boyce, Heath, & Martin, 1994). In the presanty, theSeparation Anxietgubscale was
excluded from the analysis due to the direct oypewdh the questions of the DASS anxiety
variable. Fifteen items were selected (see Appehdmm the other four subscales
[Interpersonal Awarenegs = .79),Need for Approvalo = .61), Timidity (o = .75), andrragile
Inner-Self(a = .79)]. These items were selected based on falddity (i.e., interpersonal
awareness and social risk taking) prior to conahgcéiny analysis. Using Allen and Badcock’s
(2003) algorithmic model (see Figure 2, page 89theif article), items that encapsulated
attending to socially threatening information antérpreting social situations as threatening
were selected. Three equal sized parcels wereeck@ging the rank order method which served
as measured variables in the structural equatialysis.

Defeat Scal€DS; Gilbert & Allan, 1998). According to Gilbeand Allen (1998) the DS is
the first and only self-report measure of subjextxperiences of defeat. Thefeat Scalés
designed to measure a sense of personal failurbas@f social rank. The measure consists of

16 items to which participants are asked to resmond 5-point Likert scale indicating the extent
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to which each item describes their feelings (0 wengl = rarely; 2 = sometimes; 3 = mostly; 4 =
always/all the time). Using a large sample of nbnical university students and a group of
clinically depressed patients, the authors repdtieshbach’s alpha as .94 for the student group
and .93 for the depressed participants. High iaderansistency was also observed between the
sexes, the alpha for females being .94 and maltord®th student and the depressed groups.

Factor analysis of the scale items revealed th#eats possessed a loading of at least .45
or higher, indicated the unidimensionality of tlwmstruct. Concurrent validity for tH2efeat
Scalewas established using the BDI aBeck Hopelessness ScéBHS; Beck, Weissman,
Lester, & Trexler, 1974). In each case, high catrehs were reported suggesting the DS is
measuring a construct related to depression anelésgness, but the scale is also deemed to be
distinct from these two measures and other randated scales (Gilbert & Allan, 1998). The
Cronbach’s alpha coefficient for the entidefeat Scalén the present study was .95. This scale
was split into 3 parcels using the rank order metAdese parcels were used as the measured
variables in the structural equation analysis.
Procedures

A mail-out survey package was sent to the workeskes through the company mail
system of all potential participants at each selketorksite over the winter of 2006/2007.
Individual worksites were selected based on therbgeneity of the vocational positions at each
company. In other words, a conscientious effort masle to sample a wide range of professions.
An information letter accompanied the survey thedalibed depression and social interactions
as focal dimensions of interest and indicated platicipation was strictly voluntary; however, a
$5 donation would be made to a charity of theirichavith each returned package. Furthermore

it was communicated that all questionnaires woeldtored safely in a locked file cabinet for a
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period of 7 years, after which time all data wil §hredded. Potential participants were asked to
ensure no identifying information (e.g., names) wa®rded on the package; instead, they were
informed that only researcher assigned numbersddaeilused to identify individual responses.
Estimated completion time of the questionnaire pgekwas between 20-30 minutes. Returning
the questionnaire package constituted consentrtipate in the study, and anonymity was
assured by sending identical packages. Approvah®mproject was obtained from the
University of Alberta’s ethics review committee.
Results

Preliminary Analyses

Means, standard deviations, and correlations#®rl® measured variables are shown in
Table 3 — 1. It was evident after looking at thepew (and near zero) correlations of the two
parcels of th&ocialsubscale from the RBS and most of the other medstariables that this
instrument was not reliably and validly measuriogial risk taking. Previous research has
established that strong associations do exist legtas variable and the other variables in this
study (see Allan & Badcock, 2003; 2006a; 2006bgsgting some psychometric and/or
construct-related problems with this scale. Asalyementioned, th8ocialsubscale of the RBS
only had a Cronbach’s alpha coefficient of .68 aating somewhat poor reliability. As such, it
was decided that this unreliable measure woulceb®ved altogether from subsequent analyses.
The remaining data were checked for normality. Butthe parcels on th&nxietysubscale of
the DASS-21 and all three parcels of Defeat Scaldhad skewness values that approached or
exceeded 2 and/or kurtosis values that approaahexiceeded 7 (see Curran, West, & Finch,
1996). It should be noted that, just as the ra@naiety in the general population is negatively

skewed (i.e., approximately 20% -25%) so too was#te measured in this sample. These
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measured variables were subjected to square-rarmformations that resulted in skewness
values of 1 or less and kurtosis values of 1 @.|&ke transformed values were used in
subsequent analyses. The multivariate normalith@fdata was assessed using Mardia’s
coefficient of multivariate kurtosis (see Byrne02) and a value of 25.63 (critical ratio of 10.64)
was obtained. This result implies multivariate marmal data. Lei and Lomax (2005) have
found that parameter estimates and most modelidices are robust to non-normality given
maximum likelihood estimation and a sample siz&Qff or more participants. Nonetheless, an
additional measure of model fit (the Bollen-Stim®tstrap chi-square) was employed which
compared bootstrapped parameter estimates to éssifmam a maximum likelihood procedure
(see Nevitt & Hancock, 2001; Yung & Bentler, 199@)all cases, the statistical significance
value for the Bollen-Stine bootstrap chi-square #edbootstrapped parameter estimates
produced results comparable to those from the maxitikelihood procedure.
Measurement Model

Structural equation modeling of the covariancermatas conducting using AMOS 16.0
with maximum likelihood estimation. Structural etjaa analysis followed the
recommendations of Anderson and Gerbing (1988 4bfirst the measurement model and then
the structural model. For both the measuremensamdtural models, a number of statistics to
evaluate the fit between the model of interesttheddata were evaluated. The overall chi-square
statistic is a popular statistic but is influendsdsample size (see Byrne, 2001; Kline, 1998). A
x? / df ratio of less than 3 is indicative of gootl(fline, 1998). Two fit indices that evaluate the
improvement in fit between the null model of indegence and the proposed model but take
into account sample size are the normed fit indfY and the comparative fit index (CFI);

values for both indices should exceed a recommeadiedff value of .90 (Byrne, 2001). The
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goodness of fit index (GFI) is equal to the projoriof variability in the covariance matrix
explained by the model; values greater than .Oizatel a reasonable fit of the model to the data.
The root mean square error of approximation (RMSIEA) measure of fit that is sensitive to the
number of estimated parameters in the model; aeVaks than .08 indicates a good fit (Byrne,
2001).

To assess whether the measurement model was grtauedfit to the data, all latent
variables were correlated to all other latent \@esa. The fit for the measurement model was
acceptablex? (89,N = 397,p < .001) = 199.50x* / df = 2.24, NFI = .950, CFI = .971, GFI =
.940, RMSEA = .056 (90% CI: .046, .066). Examinatxd modification indices, a univariate
form of the Lagrange multiplier tests in AMOS, sagtgd no major changes to the measurement
model to improve fit. All measured variables loadedtheir respective latent variablgs<g
.001) and standard errors were appropriate (Tabl@)3 The correlations among the latent
variables are reported in Table 3 — 3. All of telationships between the latent variables were
statistically significantg < .01).

Structural Model

The second step of the analysis was to test atgtalenodel or the paths between the latent
factors. The initial test produced a model that erasicceptable fit to the daje; (96,N = 397,p
<.001) = 310.01x?/ df = 3.23, NFI = .922, CFI = .945, GF| = .908IREA = .075 (90% ClI:
.066, .084). However, based on the Modificationdad feature of the AMOS 16.0 program
there was some indication that correlating therdeonms on the two parceled indicators for the
DASS-21Anxietysubscale may improve fit on both theoretical aratfical grounds.

In particular, factor analysis by Henry and Crandf(2005) indicated that this 7-item scale

was unidimensional, and thus not only would thelmtesze power in measuring anxiety
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symptoms with these two parcels be correlated bwauld the unmeasured variance (i.e., error
terms). When correlating error terms for a singtert variable (or even between latent
variables, see Keith, 2006, p. 353), a researcheasically saying that the unique variances of
the associated indicators overlap; that is, thegguee something in common other than the
latent construct that is represented in the mdlghe and Watkins (2003) have gone further,
and suggest that even error terms of single itewthi( a latent construct) can be correlated in a
model. One likely possibility stems from the fdtat these two indicators are from the same
self-report scale, and are thus both susceptildertte response set or lack of reliability in
measurement. Furthermore, Stan Maliuk, a leadipg®on SEM, emphatically states that
latent variables with fewer than four indicatorsyntead to underidentification of a fitting model
(Hayduk & Glasser, 2000). As such, correlatingtthe error terms for these indicators would
constitute theoretical and practical “data constsdiand would aid in the avoidance of
underidentification where unique variances coultdb®appropriately estimated (c.f. Hayduk,
1987, p. 140). This change to the structural magel made. Following the correlation of the
error terms on the two indicators from the anxlatgnt variable, the analysis was then repeated.
The second test produced a model that was a lfietiethe datay? (95,N = 397,p < .001) =
228.14,x% | df = 2.40, NFI = .943, CFl = .966, GFI = .932VIREA = .059 (90% CI: .050, .069).
All paths were statistically significanp € .05; see Figure 3 — 2) suggesting that therenoas
need to alter this model any further. For this nio28.3% of the variance in interpersonal
sensitivity and 25.9% of the variance in submissigbaviour was explained by the combination
of secure attachment, social comparison, defedtaariety.

Bootstrap Procedure for the Significance Levelnofidect Effects
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Mediational analyses followed the recommendatioStafout and Bolger (2002) to employ
the bootstrap procedure available in AMOS to tedirect effects (see also MacKinnon,
Lockwood, Hoffman, West, & Sheets, 2002). Thereentiree potential mediation paths through
anxiety with two outcome variables (i.e., intereral sensitivity and submissive behaviour),
and thus each relationship was examined indiviguklbr example, the indirect effect of defeat
to interpersonal sensitivity mediated by anxietg standard estimate of the indirect effect, and
the statistical significance of the indirect effectre estimated from 5000 random samples
generated from the data sBit£ 397). The indirect effect between defeat anerpgrsonal
sensitivity mediated by anxiet@,= .34, was statistically significarp € .001). The indirect
effect between social comparison and interpersegragitivity mediated by anxiet§,= -.13, was
statistically significant < .05). However, the indirect effect between seattgchment and
interpersonal sensitivity mediated by anxigly; -.13, was not statistically significamt € .10).
The indirect effect of defeat and submissive bethavinediated by anxietfs, = .34, was
statistically significantff < .001). The indirect effect of social comparisowl submissive
behaviour mediated by anxiefy=-.13, was statistically significarp € .05). Much like the
pathway to interpersonal sensitivity, the indireffect of secure attachment and submissive
behaviour mediated by anxiefy=-.13, was not statistically significamt € .10). The indirect
effect and the 95% Cls for the indirect effect mgorted in Table 3 — 4. If zero does not fall
with the 95% ClI, then the indirect effect is stidally significant (p < .05). Thus, it can be seen
that anxiety mediated all relationships in the aieal model except those from secure
attachment to the outcome variables (i.e., intexquaall sensitivity and submissive behaviours).

Test for Moderation
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A series of hierarchical regression analyses (B&&enny, 1986; Frazer, Tix, & Barron,
2004) were performed to determine whether selfeest@.e., social investment potential)
functioned in the role of a moderator (as suggelsyedlilen and Badcock’s (2003) model) over
and above the variance predicted by the main ef@tables. Before analyses of the data took
place, all measured variables were standardizethte it easier to plot (and understand)
significant moderator effects (see Frazer et 8042. Next, the values of the standardized
measured variables were multiplied by the corredpanstandardized weights from the final
structural model (see Figure 3 — 2). In other wptls standardized factor scores of the indicator
variables are used to create their respectivetlatarables. The products from these simple
equations become the latent variables for useemtbderation analyses. Two separate sets of
analyses were conducted to allow for submissivaelr and interpersonal sensitivity to serve
as separate dependent variables. In Step 1 ohtddgsas, defeat, social comparison, secure
attachment, and anxiety were all in a predictocklentered first in the regression equation
which allowed for all of the main effects to be trofled for before testing interaction effects.
Table 3 — 5 shows these variables combined to at¢ou26% of the variance in the submissive
behaviour scores; (4, 392) = 34.91, p <.001. In Table 3 — 6, it barseen that 23% of the
variance in the interpersonal sensitivity scoreacisounted for by these four variableg4, 392)
= 29.59, p < .001.

Two-way interactionsin Step 2, the self-esteem variable was combimecdthree separate
interaction terms with defeat, social comparisom secure attachment, respectively, as
additional predictors of submissive behaviour (Bakle 3 — 5) and interpersonal sensitivity (see
Table 3 — 6) These three two-way interactions were tested wiatgrolling for the main effects

of all the predictor variables in separate analyseboth dependent variables. Each interaction
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term was incrementally partitioned to determinevaeance accounted for over and above the
main effects for submissive behaviour and interpeas sensitivity. Based on the
recommendations of other researchers (e.g., Msté&lsloiner, 1992), the effect of each
interaction term was tested separately and theim agale controlling for the effects of the other
interaction terms. As such, the three interactesms were combined into the second block to
assess the unique contributions of each interattion in predicting the dependent variable (i.e.,
interpersonal sensitivity and submissive behaviocostrolling for the other two interaction
terms.

In Table 3 — 5, each interaction term is sepayatehlyzed for the final dependent variable,
submissive behaviour. There were no statisticagjgiBcant interaction terms for self-esteem
with any of the independent variables (i.e., defeatial comparison, and secure attachment) in
predicting anxiety. Similarly, when all three irdetion terms were placed in Step 2, no
statistically significant results were obtained wéwer, when interpersonal sensitivity served as
the final dependent variable (see Table 3 — 6,estbem interacted with defeat on the pathway
leading to anxietyt (1, 391) = 4.41p < .05, to predict 1% of unique variance in the
interpersonal sensitivity score. Consistent with ticommendations of Jaccard, Turrisi, and
Wan (1990), the slope of the significantly intenagtterms were interpreted at each level of the
independent variable. These simple slopes wereelkfas one standard deviation below the
mean score and one standard deviation above the tm@aovide for low and high levels,
respectively. As shown in Figure 3 — 3, there wataéstically significant relation between
defeat and anxiety for individuals with low andnigvels of self-esteem. These statistically
significant findings were for individuals low inléesteem (slope = 0.1§393) = 4.54p <

.001) and those with high levels of self-esteempgsl= -0.191(393) = 3.96p < .001).
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As well, when all three interaction terms were iputhe second block (see Table 3 — 6) both
defeatF (3, 389) = 7.41p < .01, and social comparisda (3, 389) = 4.70p < .05, interacted to
predict 2% of the unique variance in the interpeas@ensitivity score. This suggested that when
defeat and social comparison are together thesense shared variance that is magnified when
combined. When interpersonal sensitivity is thalfloutcome variable, this relationship
functions to allow self-esteem to interact in potidig anxiety.

Discussion

This study involved an examination of anxiety anediator between three independent
variables (i.e., secure attachment, defeat, andlsmmmparison) and both interpersonal
sensitivity and submissive behaviours. The strattequation model produced a good fit to the
data and all pathways were statistically signiftc&milarly, the variance in interpersonal
sensitivity (23.1% in Study 1 vs. 23.3% in StudyaBjl submissive behaviours (24.5% in Study
1 vs. 25.9% in Study 2) from both the depressiahamxiety models were very comparable in
explanatory power. However, the results of the stwap procedure for indirect effects in the
present study produced some discordant findings.

It was hypothesized that experiences of defeatavbalmediated by an individual’'s level of
anxiety when predicting interpersonal sensitivitgl submissive behaviours. The results of the
present study did indeed produce a strong assoeifiti .001) in both cases supporting the
notion that an anxiety mechanism regulates theioelship between defeat and both
interpersonal sensitivity and submissive behavidukewise, the hypothesized relationship
between social comparison and the two dependeratoles (i.e., interpersonal sensitivity and
submissive behaviours) was fully mediated by ayXje .05). However, contrary to

expectations anxiety did not mediate the relatignbbtween secure attachment and either
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outcome variable (i.e., interpersonal sensitivitgd aubmissive behaviours) whereas both
pathways were fully mediated in the depression rhivdms Study 1.

Affiliation in our species development was critigdmportant as these bonds created an
environment of security for survival (e.g., protentfrom predators and aggressive others, food,
shelter, cooperation) and reproduction (e.g., acttemates, sexual selection). There is some
evidence in child samples suggesting that sectmehahent is associated with lower anxiety
(e.g, Wood, 2007) while others have not found teiationship (e.g., Bar-Haim, Orrie, Eshel, &
Sagi-Schwartz, 2007). In adults with anxiety tha@iment literature underscores a central issue
surrounding secure attachment and anxiety thaitismmuch present in the research involving
children, and that is the issue of social suppautside of the parent-child dyad. For instance,
Eng and Heimberg (2006) found that adult participavith anxiety reported less secure
attachment to their parents than control partidipanit reported similar levels of attachment to
peers and perceived social support.

In the present study, there is a negative assoniétween secure attachment and anxiety
as hypothesized, but failure to find statisticalignificant mediation may be due to the variety of
social groups available to an adult that makestheety mechanism operate in a slightly
different manner. As such, one possible interpietanay relate to a perceived sense of
belonging among lower status conspecifics wheréfiiation with other dejected individuals is
less threatened when the anxiety mechanism isatrggh It is quite likely that among a
hierarchical group those who were less favoured naa created a bond with other low ranking
individuals as is the case with peer groups in moday (e.g., support groups for psychological

or physical ailments).
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Another possible interpretation stems from reseaicich indicates that the nonverbal
markers of anxiety are easily detected (Fluck, igarn, & Brindley, 2001), and so it would be
easier for a cohort of anxious people to find eattier and congregate, thereby forming an
attachment with one another. Such a group of geersa secure attachment base) would not be
as impacted when their anxiety was, for some redsiggered (whether adaptive or not).
Whereas, encounters involving defeat or outriglstadaomparison would be accentuated by
anxiety because they entail experiences with domiiothers (who are perceived as superior) as
opposed to equal ranking members among a groupxadw@s individuals.

From an evolutionary perspective, social competitiothe modern age has become more
complex, but continues to have a significant imgarcanxiety (and depressive) symptoms.
Today, instead of the agonistic competition frongsdaf old, humans compete for prestige
through work accomplishments, a large home, fast @ad a plump bank account (Gilbert,
1992; Stevens and Price, 2000). Much like deprassioxiety symptoms serve to communicate
an appeasement display of submission (Price, Ggrérigerickson, 2004) which in our EEA
staved off unwanted challenges. In a like manierttiggering of the anxiety mechanism would
promote an increased sensitivity to one’s intemuaas surroundings.

Cognitive research has firmly established that mshtacial recognition for basic emotions
exists in every culture (see Ekman, 1999 for aewyi Such an evolved neurocognitive system
allows for rapid detection of social threats arndegal of social information that provides a
social judgment (e.g., trustworthy or not) from theial expression of another person (Adolphs,
Tranel, & Damasio, 1998; Baron-Cohen et al., 198%tands to reason that the adaptive
significance of anxiety works to heighten this systbecause an individual who is lower in rank

would not want to risk the chances of misreadirgm@specifics intentions as this could lead to
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ostracism or physical harm. The evolutionary adapsignificance of this special neural network
seems to be consistent with the positioning of etyxin thesocial risk hypothesisiodel (see
Figure 3 — 1); however, it is important to acknadge that this heighten perception of social
threat can prompt pathological states such as thioserved in paranoid schizophrenia (Green &
Phillips, 2004).

More overlap between the depression model (see/Siuand the anxiety model in the
present study was found in the analysis of modmratelf-esteem (i.espcial investment
potentia) did not moderate any of the proposed pathwayswshiemissive behaviour was the
final outcome variable. However, just as in depmesmodel, the defeat-anxiety pathway was
moderated by self-esteem when interpersonal sehgiierved as the final dependent variable.
Consistent with the depression model, moderatiok pace at both low and high levels of self-
esteem in this relationship. A look at the slope(Bigure 3 — 3) reveals a buffering effect of
self-esteem when it is high (i.e., a negative slopet when self-esteem is low, the impact of
anxiety is intensified in those who are experiegaefeat in the social sphere.

Leary and his colleagues proposed that self-este@nvital component of an innate
mechanism that indicates a self-enhancement syrétagis most beneficial in an environment
of socialcomparison called th&ciometelLeary, 1990; Leary et al., 1995). According to
Baumeister, Tice and Hutton (1989), both low arghlself-esteem people are interested in self-
enhancement, but for different reasons. Individuatk low self-esteem strive for self-protection
so as to prevent further losses in self-esteengcga}y in the case of anxiety (Baumeister and
Tice, 1990). On the other hand, individuals withhself-esteem strive for self-enhancement
that will continue to increase their self-esteemolwiunctions to decrease overall anxiety

(Greenberg et al., 1992). They behave boldly akeé taore risks to maximize attention and
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social approval. Allen and Badcock (2003) applieeisbciometemas a strategy among depressed
individuals. They proposed that teeciometeiprovides individuals who have poor affiliation
and agency the drive to avoid ostracism in the gi@ntext, but only when self-esteem is
critically low.

The results from the present study are more comunateswith original conceptualization
of thesociometeiin that Leary and his colleagues placed greatgifsctance on the adaptive
nature of anxiety rather than depression (whiclelknd Badcock (2003) chose to adopt). Also,
the importance of defeat and social comparisoheranxiety model was emphasized by the
statistically significant moderation when these waoiables were placed in the same regression
block (see Table 3 — 6). As mentioned above, egpees of defeat and low social comparison
have good evolutionary reasons for the impact tiee on anxiety, and it would seem that self-
esteem (i.esocial investment potentjaks most responsive to this relationship when
interpersonal sensitivity is part of this link.

Allen and Badcock (2003) made specific predictithat theirsocial risk hypothesigould
not operate for an anxiety mechanism. Specifictilgy argued that treocial risk hypothesis
was design to exclusively measure the down reguiati positive affect (thought to be the key
ingredient in depression; see Watson, Clark, & ¢€at888), and that it was reduced positive
affect as opposed to high negative affect commas$pciated with anxiety that was crucial to
social engagement activities in amvironment of evolutionary adaptati6EA; Tooby &
Cosmides, 1992). However, many of the results frioenpresent study indicate that anxiety and
depression appear to function in a similar manAgarevious attempt to differentiate anxiety
and depression in theocial risk hypothesismodel was undertaken by Allen and Badcock

(2006a). The authors found no differences betwkertlinically depressed and anxious groups
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on measures of attachment and social competititimeiisocial risk selection task. Thus, contrary
to prior predictions, low positive affect (i.e.,ptession) was not associated with an increased
cognitive perception of social risk although thealimample size and subsequent low statistical
power was forwarded as a possible explanatior®null findings. The present study largely
supported the applicability of tlecial risk hypothesim explaining the adaptive function of
anxiety within the EEA of the human species.

Conclusion

Severe anxiety is fraught with excessive worrycalsfort, and poor physical health (e.g.,
stomach ulcers, high blood pressure, high cortses; Tsigos & Chrousos, 1995), and is thus a
debilitating condition in an individual’'s everydafe. However, evolutionary psychologists have
suggested that anxiety can also be adaptive (gilpert, 2001; Gilbert & Towers, 1990; Hofer,
1995; Nesse, 1990; Pine & Shapiro, 2006; Price3pMecent research has found that anxious
people have social attention biases to group astralout these anxiety symptoms can be
ameliorated by a strategy of avoidance (Appelhahsi&cken, 2006) which is analogous to the
submissive behaviours and interpersonal sensitigitnd within thesocial risk hypothesis
model.

The results of the present study are remarkablilasito those found in the depression
model (see Study 1). With the exception of anxreiymediating the secure attachment
pathways to both interpersonal sensitivity and sabive behaviours, all of the findings are
essentially the same. Many evolutionary modelsepiression are theorized to apply equally well
to anxiety (e.g., Price et al., 2004; Sloman, 2088Y yet Allen and Badcock (2003) sought to
buck this trend by proposing a novel and exclusx@anation of depression called gaxial

risk hypothesisHowever, based on the findings in this study tedsubstantial quantity of
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evidence recognizing the many similarities betwaexiety and depression, it may be prudent to
consider a place for anxiety in teecial risk hypothesis
Limitations and Directions for Future Research

The empirical findings in the present study hawevjated strong support for the inclusion of
anxiety within thesocial risk hypothesias conceptualized by Allen and Badcock (2003);
however, it is important to note some limitatiorighos study. First, the overrepresentation of
women in this study (268 women vs. 125 men) mayhafluenced the findings. Anxiety
symptoms are more prevalent in women (e.g., Kesslak, 1994; Murphy et al., 2004); and the
manifestation of anxiety in females can differ framales (e.g., Breslau, Davis, Peterson, &
Schultz, 2000; Klein, 1993; Papp et al., 1997). S huwill be necessary to account for gender in
thesocial risk hypothesim order to shed light on the how sex differengpsrate in this model.
Second, this study used a cross-section and cooreédesign that only reflected associations
and predictions; therefore, no causal relationsrgna@ariables could be inferred. Although the
directionality of the pathways were based on Alked Badcock’s (2003) theoretical model, it is
possible that the variables could fit better infeecent location. For instance, submission could
operate as a latent variable rather than as a depemariable (e.g., Irons & Gilbert, 2005) as
well high interpersonal sensitivity has been fotmgredict anxiety (Harb et al., 2002) which is
more indicative of a latent variable. And lastlywalidation sample would have further

corroborated the measurement and structural models.
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Figure3—-1

The structural model hypothesized to relate theateocial comparison, secure attachment,
anxiety, interpersonal sensitivity, and submissgkaviours as well as self-esteem as a
moderator in the proposed model.
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Figure 3 -2

The mediated structural model of the relationstepAeen the defeat, social comparison, and
secure attachment in predicting interpersonal s@ngi and submissive behaviours.
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Figure 3-3

Two-way interaction between self-esteem and defedicting anxiety when interpersonal
sensitivity is the end product. Values of self@stand defeat are plotted using low (one

standard deviation below the mean) and high (oaeddrd deviation above the mean) values of
self-esteem and defeat.
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Table3-1
Means, Standard Deviations, and Correlations f@ lhitial Model Variables (N = 397)
Variables M (SD) 1 2 3 4

1. DASS 21: Anxiety — P1 0.51 (0.68) -

2. DASS 21: Anxiety — P2 0.63 (0.77) 5O -

3.IPSM - P14 12.70 (2.53) A8 19% -

4.1PSM — P2 14.38 (2.90) 21%  21%  B7v -
5. IPSM — P3 14.07 (2.63) 20%* 28 BBk GEr*
6. ASQ: Secure Attachment —P117.31 (3.09) -.25** -.25%% - 38**  -.26**
7. ASQ: Secure Attachment —P156.89 (3.17) -22% - 16%* -.32%* -.20%*
8. RBS: Social Risk — 1 13.07 (2.86)  -.06 .04 -19%  -03
9. RBS: Social Risk — B2 11.59 (3.00) .02 04  -25%  _10%
10. SCS - Rarik 24.53 (6.57) -24*% - 20% - 35%* - 30**
11. SCS - Group Fit 19.10 (4.73) -19%* - 26%F  -20% - 28%
12. SCS - AttractiveneSs 25.96 (5.39) -.23* -.28**  -34** - 32**
13. Defeat Scale — P1 1.56 (1.06) 39** 38* 39 38
14. Defeat Scale — P2 1.90 (0.78) 39** 37 39 37
15. Defeat Scale — P3 2.06 (0.91) 39%* 37 30 [ 32*%*
16. Submissive Behaviour — P1 7.38 (3.14) .30** 23 33 .35*
17. Submissive Behaviour — P2 6.97 (3.17) .30** 214 41 31**

18. Submissive Behaviour — P3 6.18 (3.48) .26%* 9% 30%* 27T

19. SSES: Self-Esteem Tofal 74.85(12.11) -.39** -39%* - 43 - 54**



Variables 5 6 7
5. 1PSM - P3 -
6. Secure Attachment —P1  -29** -
7. Secure Attachment —P2  -.16** .68* -
8. RBS: Social Risk — F1 -.07 .07 L 13
9. RBS: Social Risk — 2 -13% 12 AT
10. SCS - Rarik -.28* 58 44*
11. SCS - Group Fit -28** 49 37**
12. SCS — AttractiveneSs -36%*  .48*  37**
13. Defeat Scale — P1 36**  -53** -45*%
14. Defeat Scale — P2 33 -55%* - B1**
15. Defeat Scale — P3 27 -59% - BO**
16. Submissive Behaviour — P1.36** -.34* . 27**
17. Submissive Behaviour — P2 .32%*  -46* - .40**
18. Submissive Behaviour — P3.31** - 41% - 32%*
19. SSES: Self-Esteem Tofal -.49** 56** 50**

.58**

.04

.07

.10*

-.06

11

-.06

-.14%*

-.09

-11*

-12*

.02

A1

A7

-.09

-.13*

-.08

-.18**

=17

-.13%*

A7

10

AT

70**

- 49+

-.50**

- 49**

-.29%*

-.33**

-.30**

D1**
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Variables 11 12
SCS - Group Fit -

SCS - Attractiveness 78** -

Defeat Scale — P1 -43% - 48**
Defeat Scale — P2 -45% - 50**
Defeat Scale — P3 -46** - 52**
Submissive Behaviour — P$.31* - 36**

Submissive Behaviour — P2-.31**  -.31**
Submissive Behaviour — P3-.30**  -.35**

SSES: Self-Esteem Tofal .56** .62**

13

78

[6%*

32%*

.35**

.36**

-.65**

14

.80**

.36**

.35**

.35**

-.67**

15

.36**

39**

34**

-.67**
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Variables 18
18. Submissive Behaviour — P3 -

19. SSES: Self-Esteem Tofal -.45**

*n<.05
**n< .01
Note
P1 = parcel 1
P2 = parcel 2
P3 = parcel 3
@Depression Anxiety Stress Scales 21
®Interpersonal Sensitivity Measure
¢ Attachment Style Questionnaire
9 Risk Behavior Scale
®Social Comparison Scale
"Submissive Behaviour Scale

9 State Self-Esteem Scale



Table 3 -2

Unstandardized and Standardized Pattern Coeffisiéort the Measurement Model
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Measure and Variable UnstandardizedsE CR Standardized
Defeat

Defeat-Parcel 1 1.14 .05 23.48 .87
Defeat-Parcel 2 .88 .04 25.24 .90
Defeat-Parcel 3 1.0 89
Social Comparison

SCS-Group Fit .92 .04 2225 .89
SCS-Rank 1.22 .06 21.04 .86
SCS-Attractiveness 1.0 B85
Secure Attachment

ASQ-Confidence-Parcel 1 1.17 .08 15.02 .90
ASQ-Confidence-Parcel 2 1.0 &5
Anxiety

DASS-21-Anxiety-Parcel 1 1.0 88
DASS-21-Anxiety-Parcel 2 1.06 A1 9.47 .83
Interpersonal Sensitivity

IPSM-Parcel 1 1.0 72
IPSM-Parcel 2 1.30 .10 13.68 .81
IPSM-Parcel 3 1.15 .09 13.54 .79
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Submissive Behaviour

SBS-Parcel 1 1.0 .85
SBS-Parcel 2 1.03 .05 20.19 .87
SBS-Parcel 3 1.06 .06 18.74 .81

Note N = 397. Defeat = Defeat Scale; both Social Compared SCS = Social Comparison

Scale; both Secure Attachment and Confidence €tmdidence subscale from the ASQ; ASQ =

Attachment Style Questionnaire; Anxiety = Anxietipscale from the DASS-21; DASS-21 =
Depression Anxiety Stress Scales 21; both IntegpedsSensitivity and IPSM = Interpersonal
Sensitivity Measure; and, both Submissive Behavama SBS = Submissive Behaviour Scale.
CR is thez score that results from dividing the unstandarde&titimate by the estimate of its
standard error.

& All standardized pattern coefficients were statédly significant afp < .001 except for those

coefficients fixed at 1.0 and not tested.
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Table 3-3

Correlation Among Latent Variables for the MeasueetmiModel and Moderation

Variables 1 2 3 4 5 6 7
1. Defeat

2. Social Comparison -577 -

3. Secure Attachment -61° 55

4. Self-Esteem 7177 681 58" -

5. Anxiety 460 -31  -27  -44 -

6. Interpersonal Sensitivity 44 -40° -34" -577 28 -

7. Submissive Behaviours 42 -38° -44 -50° .30 .43 -
Note.N = 397.

"p<.05," p<.01



Table 3-4

Bootstrap Analysis of Indirect Effects — Anxietyaddediator
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Mediated
Effect

B (standardized path
coefficient and product)

Indirect effect{B) SE

95% CI for
indirect effe

Defeat—Interpersonal Sensitivity

Social Comparisor-Interpersonal Sensitivity
Secure Attachmenb Interpersonal Sensitivity
Defeat—Submissive Behaviour

Social Comparisor»Submissive Behaviour

Secure Attachment>-Submissive Behaviour

(.51) x (.66) = .34
(-.20) x (.66) = -.13
(-.19) x (.66) = -.13
(.51) x (.67) = .34
(-.20) x (.67) =-.13

(-.19) x (.67) = -.13

A7 18.
5.0 .02
9.0 .06
1.16
-.08
-.14

22

.03

.09

. 44210 1.125
-.103 to -.011
-.216 t0 .020
. 74110 1.584
-.148 to -.017

-.340 to0 .031

Note N = 397. Cl = confidence interval.

®These values are based on the unstandardizedgeffitients.

"This 95% confidence interval excludes zero andaissically significant jf < .05).
This 95% confidence interval excludes zero andasssically significantp < .01).

*kk

This 95% confidence interval excludes zero andatsssically significantp < .001).
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Table 3-5

Hierarchical Regression Analyses with Defeat, SaC@mparison, Secure Attachment, Anxiety, andrteraction Effects of Self-
Esteem as Predictors of Submissive Behaviour

Variable B F AR?
Step 1 26
Defeat 13 3.96
Social Comparison -.13 5.13
Secure Attachment -.26 20.56
Anxiety 14 8.23
Step 2 .01
Defeat x Self-Esteem .08 3.03
Step 2 .00
Social Comparison x Self-Esteem -.02 24
Step 2 .00

Secure Attachment x Self-Esteem -.04 .81



Variable

Step 2
Defeat x Self-Esteem
Social Comparison x Self-Esteem

Secure Attachment x Self-Esteem

F AR?
.01
.15 3.54
.07 1.12
.02 .07

165

"p<.05. 7 p<.01.” p<.001.
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Table 3-6

Hierarchical Regression Analyses with Defeat, SaC@mparison, Secure Attachment, Anxiety, andrteraction Effects of Self-
Esteem as Predictors of Interpersonal Sensitivity

Variable B F AR?
Step 1 23
Defeat 25 15.34
Social Comparison -.20 1267
Secure Attachment -.05 .78
Anxiety .09 2.88
Step 2 01
Defeat x Self-Esteem .10 4.41
Step 2 .00
Social Comparison x Self-Esteem .00 .00
Step 2 .00

Secure Attachment x Self-Esteem -.05 1.27



Variable

Step 2
Defeat x Self-Esteem
Social Comparison x Self-Esteem

Secure Attachment x Self-Esteem

F AR?
.02
22 741
.15 4.70
.01 .02

167

"p<.05 " p<.01.” p<.001.
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CHAPTER 4
GENDER INVARIANCE TESTED ON THE SOCIAL RISK HYPOTHHES FOR
DEPRESSION AND ANXIETY MODELS
Introduction
Depression and anxiety, the two most common pdggieal disorders, occur in women at
a rate of 2 to 3 times more than their male coyates (Kessler et al., 1994; Murphy et al., 2004;
Pajer, 1995; Weissman & Klerman, 1977; Zerbe, 1806 no sufficiently compelling reason has
been offered as to why this is the case. Althobgine is no universal agreement about the
definition of depression (Kendler, Neale, Kesdiégath, & Eaves, 1992), the basic factors
underlying depression are a sustained dysphoridraoinability to experience pleasure,
lethargy, and a sense of worthlessness. The dettanenpact of anxiety involves paralyzing
(and irrational) fears, inhibited social interaao persistent worries, acute physiological
markers (e.g., palpitations, tremors, perspiragp@nceived shortness of breath, chest pains,
abdominal distress), and excessive stress (AmeRsgohiatric Association, 2000). The
catastrophic effects of depression and anxiety teadvariety of relationship problems (Coyne,
1976;1999; Gotlib, 1992; Eng & Heimberg, 2006), miished functioning and quality of life
(Fagring et al., 2008; Jacob, Frank, & Carpent@871 Klerman & Weissman, 1992; Schreier &
Williams, 2004), expensive treatments and lost peotigity (Greenberg, et al., 1999; Greenberg
et al., 2003; Koerner et al., 2004; Murray & Lop&296; Wang, Simon, & Kessler, 2003), and
increased suicide attempts (Bjerkeset, Romundsta@ijnnell, 2008; Fawcett, 1993; Oei,
Verhoeven, Westenberg, Zwart, & van Ree, 1990;e8aet al., 2005). Clearly these can be
serious and profoundly painful and disruptive diffties. As a result, enormous energy has gone

into understanding and treating them. There isliadarger mystery in this field, however, than
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the finding that women are so much more pronedsdldisorders than men. Understanding why
this is the case could conceivably lead to an wstdeding of the basic nature of these disorders.
Sex Differences

Sex differences in depression and anxiety haverfed a variety of explanations and
research findings in mainstream psychology andipayy. For example, some possible reasons
for higher rates of panic disorder in women incldd&erences in chemical sensitivity to carbon
dioxide (Papp & Gorman, 1988; Papp et al., 199¢il5heskin, & Klein, 2002) and
fluctuations in progesterone levels that can a#éepiration (Klein, 1993; Perna, Brambilla,
Arancio, & Bellodi, 1995). Women have been foundéomore susceptible to posttraumatic
stress disorder (PTSD) compared to men because ofature of the trauma (i.e., sexual assault
and rape vs. physical violence or serious accidentsn) (Breslau, Davis, Peterson, & Schultz,
2000) although women display a higher risk for PT&iboss all categories of trauma
(Gavranidou & Rosner, 2003).

Higher depression rates in women may be due togmstrual dysphoric disorder (PMDD),
an exclusively female depressive disorder that atsy be related to anxiety levels (Bailey &
Cohen, 1999; Landen & Eriksson, 2003). Similarlystpartum depression is exclusive to
females and may inflate the overall depressionaamaety rates (Coates, Schaefer, & Alexander,
2004) as it is accentuated by other predisposicigpifa common to both sexes (e.g., Mazzeo et
al., 2006). Data from the National Survey of Psgtinc Morbidity in Great Britain suggest that
the gap between men and women on depression (s mepression/anxiety) rates begins to
close in late adulthood when a woman is no longk # reproduce (Bebbington et al., 1998).

Thegender intensification hypothesiaggests that depression in females does notstart

differ from males until puberty hits, and insteddazusing on the physiological changes,
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proponents argue that social pressures to confoisex-role identification are the real catalysts
for the prevalence invariance (Aube, Fichman, $alt& Koester, 2000; Wichstrom, 1999).
Also, the elevation of the hormone estrogen arquuizbrty has been labeled a precipitator of
depression in adolescent females (Angold, Costeleanli, & Worthman, 1999), while
increasing testosterone in teenage males is viasedprotective factor in the development of
anxiety and depression (Seeman, 1997). Howeveadpaical differences have been found
between men and women in the case of suicide, wherewith anxiety and depression are
twice as likely to commit suicide (Bjerkeset et @D08) although other studies have no found
such differences (e.g., Sareen, Houlahan, Cox, &ukglson, 2005). Conventional psychology
has provided a great deal of information availdbtesynthesis in the areas of depression and
anxiety for women and men, but at the expensectdar foundation from which to understand
the functionality of these mental illnesses. Framewaolutionary perspective, psychological
disorders originated and survived because mildmessof them had adaptive value in the
struggle of individuals to flourish and procredieése, 2005), and perhaps these universal
variations in prevalence among men and women cdretter understood from a single
framework.

Sex differences permeate a wide variety of biolalgipgsychological, and social processes in
the evolutionary history of humankind. At the pretsgay, differences exist between men and
women in aggression, competition, child rearinglyfZaWilson, 1983), guilt from infidelity
(Fisher, Voracek, Rekkas, & Cox, 2008), behavioaral social-cognitive relationship styles
(Rose & Rudolph, 2006), work roles and divisioratfour (Murdock, 1965), physical attraction
(Buss & Shackelford, 2008), parental investmeniv@rs, 1972; 1985), risk taking behaviours

(Pawlowski, Atwal, & Dunbar, 2008), cortisol releas stressful situations (Stroud, Salavey, &
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Epel, 2002), and the list goes on (see Bjorklundedlegrini, 2002 for a more in-depth
overview). Thus, it stands to reason that evolatrgrexplanations of depression and anxiety
would also exhibit variations between the sexes.
Evolutionary Explanations

In the case of depression and anxiety, evolutiorapfanations focus on the functionality
of mental states in thenvironment of evolutionary adaptati(6EA; Tooby & Cosmides, 1992).
In the EEA of the human species there existed thma@er problems that constantly needed to be
addressed, (1) access and utilization of food aagmsources, (2) protection against predation
and hostile conspecifics, and (3) procreation amdigal of offspring (Leahy, 2002). Buss
(2005) simplifies these challenges further by a@swgthat human evolution can be reduced to
the struggles asurvivalandreproduction Therefore, it follows that a great many of the
evolutionary theories of depression and anxietyldeatail aspects of social living that would
propagate the genetic lines of those who adaptsidtdé¢hese group challenges. The
evolutionary challenges most associated with tmepdexities of a community environment
involved resource/energy conservation, social cditigpe, and security/affiliation (Allen &
Badcock, 2003; 2006).

Resource/energy conservation

Theresource conservatiotineories suggest that depressed mood was an\asleggponse
to environmental and social situations where emgréixcess energy would be futile. Instead, an
individual would conserve their resources by adapt depressed mood until a propitious or
productive opportunity arose that would be worthyheir energy or investment. Several well-
known theories under this veil include Seligmari'8745)learned helplessness thedwhen

interpreted from an evolutionary perspective), M&sg000)esource allocation theory
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Klinger's (1975)incentive disengagement thepaynd Leahy’s (1997unk costsnodel which all
account for the diminished or inhibited behaviaiomsard seeking what seems to be
unobtainable incentives or goals.

Social rank

One of the earliest adaptive explanations of dejpwasacknowledged the importance of
social competition in our early human developmémice, 1967; Price, Sloman, Gardner,
Gilbert, & Rohde, 1994). John Price and his collesgproposed that depressed mood
represented an adaptive strategy because it wascamscious adoption of an involuntary losing
strategy. Such a strategy would be utilized whemdividual was defeated in a ritual agonistic
encounter, and instead of continuing to bemoaraggor expend additional energy in a losing
battle, a depressive mechanism would be activateel losing party would survive (to perhaps
fight another day) but that individuakesource holding powdiRHP) would be decreased
within the group context. This mechanism purpostediows an individual to accept their lower
rank within the dominance hierarchy without disragtthe group as a whole. For instance, the
process of sexual selection (same-sex competitioadcess to mates and appealing
characteristics resulting in preferential mate chphas been an integral part of our evolutionary
history (Buss, 1994; 1999), and thus may adhetlkeddenets of theocial competition
hypothesi®of depression. Gilbert and his colleagues (GilkE397; Gilbert, Price, & Allan,
1995) put forth a similar proposal under the namaal attention holding powgSAHP).
Unlike the RHP concept, SAHP describes the posdttention and social rewards that humans
compete to attain, and is seen as a marker ofvelstiatus.

Social rank can range from low to high creatirthei detrimental or beneficial effects for

individuals and their mental functioning (Price &f®an, 1987; Gilbert, 1992). From an
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evolutionary perspective, depression has been desea defensive response to low social rank
or comparisons (Gilbert, 1992, Irons & Gilbert, 80@rice et al., 1994). A multitude of
indicators of social rank have been used to ingat#ihow one’s perceived position in relation to
others influences depression and anxiety. Subna@sshaviours, defeat, shame, subordination,
and depreciating social comparisons have all ctargly been associated with depression (e.qg.,
Allan & Gilbert, 1997; Allan, Gilbert, & Goss, 199B8rown, Hammen, Craske, & Wickens,
1995; Gilbert, 2000a). Additionally, perceived sdciank has predicted social anxiety even after
controlling for depression (Gilbert, 2000a).

In modern humans, the value of social status coesirto influence our behaviours toward
others and our psychological health. The threai@bus animals, invading tribes, and poor
access to mates has been replaced by qualityeahliicators such as occupational position,
possession of socially desirable products (e.gnenlarand items, luxury vehicles, a large home),
as well as successful marital relations and chelidng that still predispose humans to depression
and anxiety (cf. Sheerman, Abrams, & Orbell, 199Bman & Gilbert, 2000). Consequently, it
is desirable to bolster one’s social rank, ther@igviating the associated depressed mood (Allen
& Badcock, 2003) and anxiety (Price, 2003). In hamdhis social comparison that relates to
both depression and anxiety is often reflectedthree favourable or unfavourable self-esteem
(Gilbert, 2000a; Gilbert & Allan, 1994).

Attachment

Over hundreds of generations animals and humaresfaaed a variety of survival and
reproductive challenges that have been solved gifrgooperation, security, altruism, genetic
relatedness, and emotional connectedness providednspecifics (Buss, 2008; Kurzban &

Neuberg, 2005). This attachment is claimed to keb#sic organizational factor for any species'
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social structure leading to group formation (Bowlh982). John Bowlby defines attachment
behaviour as “any form of behaviour that resulta jmerson attaining or maintaining proximity
to some other clearly identified individual whacsnceived as better able to cope with the
world” (Bowlby, 1989, p. 238). Extensive evidenadicates that a strong emotional attachment
in the infant-caregiver dyad and mate relationatisgral to the developmental success of
humans and other mammals (Benton, 1990; Blatt, #achr, & Levy, 1997; Johnston & Bell,
1995; Parkes & Stevenson-Hinde, 1982; Rivinus, &K&971; Spangler & Zimmermann,
1999).

The adaptive significance of secure attachmenaget on supplying offspring with
resources for survival and with defenses agairestgiors by ensuring that offspring remain in
the vicinity of the parent (Bowlby, 1969). Howevether valuable functions are served by
attachment ties throughout the lifespan. In paldicuhe ability to manipulate and anticipate the
behaviours of an infant’s caregiver provides th@agng youngster with exposure to social
acuity that will be vitally important in future eionships (Bowlby, 1969, 1973, 1980).
Nevertheless, a healthy attachment bond is notyalfeamed in early and later life.

The psychological ramifications of poor attachmienthumans of all ages have been thought to
play a crucial role in the formation and maintereaotnumerous mental disturbances (Bowlby,
1977; Green & Goldwyn, 2002; Sroufe, Carlson, L&&geland, 1999; Ungerer & McMahon,
2005). Social isolation, feelings of being unlovesrs of abandonment, and general negative
relational patterns in the social realm have cledemonstrated a strong association between
attachment style and both anxious and depressmetsynatology in a broad range of directed
research (e.g., Irons & Gilbert, 2005; Rapee, 18afford, Alloy, Crossfield, Morocco, &

Wang, 2004; Williams & Risking, 2004). The evolutary importance of secure attachment to



175

mammals relates specifically to obtaining protatfimm predators or other aversive situations
in times of danger, availability of resources (efgod, mates), and comfort/soothing for the
group member. Therefore, it follows that anxioud depressive states are often triggered by
social losses from important conspecifics (Bowlb§77; Kendler, Hettema, Butera, Gardner, &
Prescott, 2003). This loss of vital support canvéean animal or human at an increased risk of
depressed mood or anxiety.
The social risk hypothesis

Allen and Badcock (2003) have synthesized the rebdandings from resource/energy
conservation, social competition, and attachmeotancomprehensive testable theory of
depression. According to tlsecial risk hypothesjsan individual is equipped with an internal
gauge of worth or status in their social environtrealledsocial investment potentiébIP, i.e.,
the ratio of social value vs. social burden wittiia group) which will trigger a depressive
mechanism when they experience defeat, low socraparison (or rank), and poor affiliation
with close conspecifics. This highly evolved semgit to threats of rejection and ostracism from
social relationships will determine what is an aympiate risk strategy and corresponding mood
to adopt that will maximize success in the so@alm. This risk strategy will adhere to the
tenets of resource conservation theories that esmphéhe need to inhibit one’s appetitive drives
(e.q., pleasure-seeking and energy output) in tiohésy reward or control (Klinger, 1975;
Nesse, 2000; Seligman, 1975). Whengbeial investment potentied critically low individuals
will take on the characteristics (i.e., submissiuelding, assurance-seeking, increased
interpersonal sensitivity) that we associate whih depressed state and take fewer social risks,
which in turn, will provide them with small but sidy increases in SIP. These incremental

increases in SIP can be achieved through the thaiis reduction of appetitive behaviors (i.e.,
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decreased social burden) and increased social fralmethe extra attention, care, and protection
from relatives. As a depressed individual’'s SIRMyaebounds they will exhibit a proportional
decrease in depressed mood. Conversely, memb#rs gfoup who enjoy a high rank or
security (and no depression) will take greateraacsks in order to maximize their potential for
increased social rewards. Obviously this high-ssktegy has the potential of either producing
success or failure. In the case of success thdsaednals will increase their SIP and/or garner
additional social resources or favour. However, wagerson experiences losses from failed
high-risk social venture(s) (i.e., this may be lgnation of several failures or a single
catastrophic one) they will be viewed as a grelateden to the group, as reflected in their SIP. If
these social failures occur, then these peopleadibpt a depressed mood and alter their strategy
to a risk-averse approach.

Consistent with theociometemechanism proposed by Leary, Tambor, Terdal, andri3
(1995), thesocial-risk hypothesikas its underpinnings rooted in the innate feapjeehave of
being excluded from the group as reflected in theif-esteem. Self-esteem serves as a vital
indicator for people to choose the most propitiseis-enhancement strategy in a social
comparison context. According to Baumeister, Tieeé Hutton (1989), both low and high self-
esteem people are interested in self-enhancemarfpridifferent reasons. Individuals with low
self-esteem strive for self-protection so as tovene further losses in self-esteem. These people
are cautious and will try to minimize their weakses by avoiding challenges even when
rewards seem attainable (Schlenker, Weigold, &&tha)l1990). On the other hand, individuals
with high self-esteem strive for self-enhancemahat will continue to increase their self-esteem.
They behave in a brazen manner by taking more tesksaximize attention and social approval.

The associated depression that may arise wheestelém is low can instead be explained as a
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strategy that functions by avoiding further ostsatin the group context (Allen & Badcock,
2003). Allen and Badcock (2003) made no predictemo the differential operation of this
internal social value — social burden ratio in rmed women. However, in a meta-analytic
review of self-esteem studies, Kling, Hyde, Showansl Buswell (1999) found that males have
higher self-esteem in comparison to females suggestat SIP may function differently
between the sexes.

The present study attempts to answer this verytquelsy testing the comprehensisecial
risk hypothesisnodel of depression separately for men and wotdeimg the same model
structure, anxiety is also tested and gender @iffegs are compared. Results from Study 1 and
Study 2 indicate that Allen and Badcock’s (2008)oathmic model is supported for depression
and anxiety, respectively. And yet, Allen and Badkcmade no specific predictions that
pertained to differences between women and memeistrength (or applicability) of the
pathways in their modeNote the authors did support the notion of a dispropoate
representation of women entering into depressates}), So in many respects the present study is
exploratory in nature.

Method
Participants

The participants in this study were full-time wargiadults selected from a variety of
vocational fields in the city of Edmonton and surmding area. Aull-time workerwas defined
as an employee who works a minimum of 25 hoursyg&k in one position. From the 1000
potential participants who received survey packa$@8 working adults responded. The
response rate to the survey package was 40.9%igbtal, 12 were removed because of

missing data and 4 participants did not indicagrthender. The total number of participants in
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the final analyses was thus reduced to 393 (268emoand 125 men). As this was an
anonymous survey there was no information availpbhgaining to the number of men and
women who received questionnaire packages, anchthasalysis could be done on the
response rate of each gender. The age of femadendsnts ranged from 18 to 65 yedvs<
43.48,SD= 10.75) and male respondents ranged from 22 @6 of ageM = 48.25,SD
10.36). The majority of respondents were marriedl4d®%), with 13.2% being single, 8.4% being
divorced, 9.4% in long-term relationships, and O\weéte widows or widowers. With regard to
ethnicity, 89.3% described themselves as Caucasid® Asian, 2.0% Aboriginal, 1.5% East
Indian, 0.8% Middle Eastern, 0.8% Hispanic, and4d.iBdicated that none of the
abovementioned categories represented their etyniicis noteworthy that the ethnicity in this
sample was quite representative of the demograptuonation reported by Statistics Canada
for the city of Edmonton, Alberta (see Statistien@da, 2001). The vocational fields consisted
of administration (19%), nursing-related positi¢h8.8%), professors/teachers (15.9%), mental
health professionals (9.5%), management (7.5%i)icalg5.1%), industrial trades (4.4%),
computer technology (3.9%), doctors (3.6%), lawy@rS%), manual labor positions (1.5%),
and 9% fell into a variety of other fields not pi@ysly mentioned. No personally indentifying
information was requested on the survey, nor wereeys labeled by the researcher with any
sort of code numbering system that could be usédktaify specific participants.
Measures

Depression Anxiety Stress Scale{RASS-21; Lovibond & Lovibond, 1995). The DASS-
21 is a shortened version of the original 42-if@apression Anxiety Stress ScaPASS;
Lovibond & Lovibond, 1995) that contains 21 itenatating to depression and dysphoric mood

(depression subscale), symptoms of fear and auteremousal (anxiety subscale), and
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symptoms of general nervousness and agitatiorséssigbscale). A Likert-type scale is used to
rate items according to symptoms experienced ip#s¢ week, ranging from 0 (not at all) to 3
(most of the time). Factor analytic studies withhbdinical and nonclinical samples have shown
that the DASS-21 items can be reliably grouped thtee scales with high internal consistency
(e.g., Antony, Bieling, Cox, Enns, & Swinson, 198&nry & Crawford, 2005).

The measure has been found to differentiate betaygmptoms of anxiety and depression,
as well as between symptoms of physical arousabgmbtoms of general anxiety such as
tension (Antony et al., 1998; Henry & Crawford, 800The Depression subscale is composed of
7 items that measure symptoms associated with siguianood (e.g., sadness, worthlessness),
whereas the 7 items of the Anxiety subscale aetgelto symptoms of physical arousal, panic
attacks, and fear (e.g., trembling, faintness). [@Be7 items that comprise the Stress subscale
measure symptoms such as tension, irritability,atehdency to overreact to stressful events.
For the purposes of this study, only the Depres@ion .90) and Anxietyd = .77) subscales
were measured. The recommendations of Russell, Kgtwth, and Altmaier (1998) were
followed in order to create two observed indicaforshe latent variables of depression and
anxiety; however, instead of using factor analyeeshese two small 7-item unidimensional
subscales, the unique variance was determinedatdr ilem. The items were then rank ordered
according to the magnitude of the contributing aace and successively assigned to pairs
comprising the highest and lowest ranking itemsgoalize the average variance of each parcel.
The two parcels for each subscale served as mebgam@bles in the structural equation
analysis.

Preliminary evidence suggests that the full-leg#8S possesses adequate concurrent and

discriminant validity in samples drawn from normah-clinical samples (Crawford & Henry,
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2003; Lovibond & Lovibond, 1995). In a sample ohrclinical and clinical participants,

Antony et al. (1998) demonstrated concurrent vigliftir the DASS-21 by correlating the
subscales with established measures. The DASS-gieBson subscale correlated highly=(

.79) with theBeck Depression Invento(DI; Beck, Rush, Shaw, & Emery, 1979), the DASS-
21 Anxiety subscale correlated highty=.85) with theBeck Anxiety Inventor{BAI; Beck &
Steers, 1990), and the DASS-21 Stress subscakdated highly ( = .68) with another measure
of stress, th&tate-Trait Anxiety Inventof5TAI-T; Spielberger, 1983). Lovibond and Lovibond
(1995) maintain that doubling the DASS-21 scoretinsctly equivalent to the derived scores
from the full version. More recently, however, Hgand Crawford (2005) provided normative
data for the DASS-21 from a large non-clinical adgritish sample = 1,794). Confirmatory
factor analysis once again supported the thre@ffattucture (Depression, Anxiety, and Stress)
of the full length DASS. Furthermore, the threetdastructure has effectively differentiated
between depressed and anxious patients (Clara,&Brns, 2001). Overall, the DASS-21 has a
number of advantages over the DASS including hafemger items, a cleaner factor structure,
and small inter-factor correlations (Antony et 4b98; Henry &Crawford, 2005).

Social Comparison Scal&CS; Allan & Gilbert, 1995). The SCS is composéd1 social
comparison dimensions (Inferior-Superior, Incompet@éompetent, Unlikeable-Likeable,
Leftout-Accepted, Different-Same, Untalented-Mosadenhted, Weaker-Stronger, Unconfident-
More Confident, Undesirable-More Desirable, Unatixee-More Attractive, Outsider-Insider)
which an individual uses to rate themselves intieheto other people, using a 10-point Likert
scale. Normative data were based on both undergtadnd clinical samples (Allan & Gilbert,
1995). The SCS was based on an earlier five-itensiove (Gilbert & Allan, 1994); however

unlike the earlier scale, the curré@udcial Comparison Scat®ntains three factors of social
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comparison (i.e., social rank, attractiveness,sowial group fit). Thé&ocial RanKactor consists
of the Inferior-Superior, Incompetent-More Compétéintalented-More Talented, Weaker-
Stronger, and Unconfident-More Confident items,Aliteactivenesgactor contains Unlikeable-
Likeable, Undesirable-More Desirable, and UnativaeMore Attractive, and th8ocial Group
Fit factor contains the remaining three items.

The Cronbach alpha for the 11 item scale was .@lstudent population and .88 in a
clinical population (Allan & Gilbert, 1995). Theliabilities among the subscales for the present
study were as followsank(a = .84),Group Fit(a = .86), andAttractivenesga = .84). These
three subscales served as measured variablesiaff smmparison in the structural equation
analysis. The discriminant validity for tls®cial Comparison Scalgas established with the
Symptom Checklist-90-Revig@&LCL-90-R; Derogatis, 1983) on clinical and nomichl
samples (Allan & Gilbert, 1995; Gilbert, Price, &l&n 1995). Overall, the magnitude of the
correlations increased between social comparisdrpaypchopathology in the clinical groups
compared to the student group. Interestingly, twéas comparison of th8ocial Group Fit
factor was not significant in the patient sampl#augh most of the SCL-90-R subscales were
in the student group. Allan and Gilbert (1995)ihttte this deviation to the group environment
of a hospital setting where fitting in may not lesilable.

Submissive Behaviour Sc4@BS; Allan & Gilbert, 1997; Gilbert & Allan, 1994The SBS
is a 16-item unidimensional questionnaire in whiespondents rate a series of statements on a
5-point scale (ranging from 0 to 4) where higheres indicate more submissive behaviours.
The scale was developed from the work of Buss aaik@©1986) and it seeks to differentiate
between assertiveness and submissiveness in Buaeractions. The scale is designed to focus

on social behaviours and also contains indicatbeswiety or depression (Allan & Gilbert,
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1997). The scale has good internal and test-regkability. In a sample of undergraduate
students, Gilbert et al. (1995) found a Cronbaelpba of .89 and test-retest reliability over a
four month period of .84. The Cronbach’s alpha fbumthe present studw (= .87) was very
similar to Gilbert et al.’s. Concurrent validity tife SBS was established by its satisfactory
correlation ¢ = .73) with the nonassertive measure oflthventory of Interpersonal Problems
(Horowitz, Rosenberg, Baer, Ureno, & Vallaseno883n a group of female undergraduate
students (Gilbert, Allan, & Goss, 1996). Using thek order method, three parcels were created
from the SBS to serve as measured variables isttbetural equation analysis.

State Self-Esteem Scd®&SES; Heatherton & Polivy, 1991). The SSES waeldeed as a
measure o$taterather than trait self-esteem. Heatherton and/i2¢1i991) created the scale
because of the insensitivities and minimal varigbih responses of more traditional
assessments of self-esteem (Rgsenberg’s Self-Esteem S¢&esenberg, 1965) that tended to
only measure stable self-esteem. The SSES con$i@@sitems that tap momentary fluctuations
in self-esteem. The scale has good internal camigt(r = .92) and it is responsive to
temporary changes in self-evaluation (see Crockemwell, & Major, 1993).

According to Heatherton and Polivy (1991) thredadesexist within the SSES and these
include a six-itemAppearancesubscaled = .77), a seven-itefAerformancesubscaled = .76),
and a seven-iteiSocialsubscaled = .81). In the present study, the Cronbach’s atedficient
for the Total SSES scale was identiaak(.92) to the one found by Heatherton and Polivy
(1991). In addition, all of the subscales were \&@nyilar ranging from .83 to .8Attractiveness
(oo = .83),Performancda = .83), andSocial(a = .87).

Based on their five studies, Heatherton and P@ll®®1) concluded that the SSES is

psychometrically sound and has a high degree aftoaet and discriminant validity. They
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compared the SSES with other established meastisetf-@steem, and found moderate to high
correlations with each assessment tegenberg Self-Esteem Scale .72 andlanis-Field
Feelings of Inadequacy Scdl@S; Janis & Field, 1959) = .76]. Also, measures of depression,
anxiety, hostility, and physical appearance weragared to the three subscales. This
examination revealed that tRerformancdactor was most highly related to overall selfeesn,
trait anxiety, and depression, but not social @éedlity, physical appearance, and hostility. The
Socialfactor was most highly associated with trait she#f-esteem (on the JFS) but less related
to hostility and physical appearance. As expedtesiAppearancdactor was most highly related
to physical appearance, depression, and overééstdem (on thRosenberg Self-Esteem
Scalg, but was unrelated to social desirability. Disgnant validity of the SSES and its
subscales was established by measuring changel-gsteem between Day 1 and subsequent
time periods. For example, Heatherton and Poli®@1) found a drop iRPerformancestate self-
esteem on Day 2 when participants were told thet there going to take a difficult exam,
whereas no statistically significant differencesevebserved on th®ocialandAppearance
subscales. The Total SSES scale was used in thesisnaf moderation in the current study.
Moderation was assessed using the hierarchicatgsigm analyses as outlined by Baron and
Kenny (1986) in order to determine whetkecial investment potentialas sensitive to
fluctuations in the exogenous variables (i.e., defeocial comparison, and secure attachment)
leading to depression or anxiety.

Attachment Style Questionna8SQ; Feeney, Noller, & Hanrahan, 1994). The ASQ@ i
40-item, Likert-type, self-administered questiomaealesigned to measure five dimensions
central to Hazan and Shaver’'s (1987) and Bartholgmé@artholomew & Horowitz, 1991)

conceptualizations of adult attachment. Tanfidencescale contains eight items relating to
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secure attachment behaviours, such as trust imsoéimel belief in one’s self-worth. There are
two scales measuring preoccupied attachment balvaviereoccupation with Relationshig8
items) characterizes the anxious reaching outherstin order to fulfill dependency needs, and
Need for Approva(7 items) reflects the individual’'s need for osiercceptance and
confirmation. There are also two scales that meadismissing attachment behaviours:
Relationships as Secondgi¥ items) contains items which describe the irdiiai as protecting
themselves against hurt and vulnerability by emiainag achievement and independence.
Discomfort with Closeneg40 items) relates to feeling uncomfortable withmacy and
closeness.

Respondents are asked to rate items on a 6-pa@il® sanging frontotally agreeto totally
disagree The scales have good internal and test-reteabiigly (coefficient alpha of .74 over a
10-week period) with university and secondary stltadent samples, and the items also loaded
appropriately on Hazan and Shaver’s (1987) fordemlee attachment measure (Feeney et al.,
1994). Feeney et al. (1994) gave Ateachment StyleQuestionnaire, the Intimacy, Conflict, and
Parenting StyléICPS)Family FunctioningScalegNoller, Seth-Smith, Bouma, & Schweitzer,
1992), and/or thdunior EysenclPersonality Questionnair€lJEPQ) (Eysenck & Eysenck, 1975)
to a sample of eighth graders. They found thatggeians of high family intimacy, democratic
parenting, and low levels of family conflict on ti&PS were associated with high scores on
Confidenceand low scores on the scales measuring aspeittsemiure attachment. On the JEPQ,
Neuroticismwas correlated witPreoccupation with RelationshigsidNeed for Approvalwhile
Extroversionwas correlated witonfidenceand with low levels oDiscomfort with Closeness
and lack of emphasis dRelationships as Secondafieeney et al. (1994) reported Cronbach

alphas for the five scales @®nfidencqa = .78),Discomfort with Closenegs = .86),Need for
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Approval(a = .77),Preoccupation with Relationshige = .74), andRelationships as Secondary
(o =.72). In the present study, only tBenfidencesubscaled = .82) was collected to function
as a measure of secure attachment. Using the rdek method of parceling, two parcels were
created to function as measured variables in tetstral equation analysis.

Interpersonal Sensitivity Measu(l>SM; Boyce & Parker, 1989). The IPSM consist8&f{
items that were developed to measure both thesmresitivity to social interactions and
cognitive distortions common in depression-prortividuals (Boyce & Mason, 1996; Boyce &
Parker, 1989) and it has been termed the meastmg&ipersonal rejection sensitivity” (see
Harb, Heimberg, Fresco, Schneier, & Liebowitz, 20@Each item is scored on a 4-point Likert
scale (1 = very like me; 2 = moderately like me; Bioderately unlike me; and, 4 = very unlike
me), allowing total scores on the instrument tggeaftom 36 to 144. Although participants are
usually asked to respond based on how generallyfeel consistent with a more stable
personality trait (Boyce et al., 1992), in the prsstudy respondents were asked how they felt
at the time they completed the questionnaire.

The scale measures five components of interpersemaitivity: 1)interpersonal
Awarenesgreferring to the way an individual appraises attdbutes meaning to a situation; 2)
Need for Approvalassessing the extent to which an individual néeti& approved of by
others; 3)Separation Anxietyassessing any undue anxiety about possible sepafieom a
significant other; 4Yimidity, focusing on behavioural aspects of depressionero
characteristics, particularly the inability to behassertively; and $jragile Inner Selfwhich
identifies difficulty with self-disclosure for feaf being rejected or ridiculed.

Boyce and Parker (1989) report that the IPSM hasodstrated satisfactory internal

consistency in both a depressed=(.86) and non-clinical sample € .85). The instrument was
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found to be moderately stable over time in a namiadl group (test-retest coefficient = .70).
However, the IPSM does show sensitivity to curranbd in depression and those recovering
from depression (Boyce & Parker, 1989). In factyated scores on the IPSM in a sample of
non-depressed women over a six month period wedigiive of increased risk of depression
(Boyce, Parker, Barnett, Cooney, & Smith, 1991).

Boyce and Parker (1989) demonstrated concurreitityaby comparing the scores on the
IPSM from nearly 500 participants (depressed pttiand non-clinical students) with
psychiatric interviews from clinicians € .72). Also, convergent validity was demonstrdigd
the moderately high correlation£ .66) between the IPSM and tReuroticismsubscale of the
Eysenck Personality Invento(i¢ysenck & Eysenck, 1975). Shortened versionb@iPSM
have been utilized in previous studies (e.g., Gile, Johnstone, Boyce, Heath, & Matrtin, 2001,
Todd, Boyce, Heath, & Martin, 1994). In the pressnty, theSeparation Anxietgubscale was
excluded from the analysis due to the direct oypewdh the questions of the DASS depression
and anxiety variables. Fifteen items were selefted Appendix I) from the other four subscales
[Interpersonal Awarenegs = .79),Need for Approvale = .61), Timidity (o = .75), and-ragile
Inner-Self(a = .79)]. These items were selected based on falddity (i.e., interpersonal
awareness and social risk taking) prior to conahgcéiny analysis. Using Allen and Badcock’s
(2003) algorithmic model (see Figure 2, page 89theif article), items that encapsulated
attending to socially threatening information antérpreting social situations as threatening
were selected. Three equal sized parcels wereecr@ging the rank order method which served
as measured variables in the structural equatialysis.

Defeat Scal€DS; Gilbert & Allan, 1998). According to Gilbeaind Allen (1998) the DS is

the first and only self-report measure of subjextxperiences of defeat. Thefeat Scales
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designed to measure a sense of personal failuréharidss of social rank. The measure consists
of 16 items to which participants are asked to@agpon a 5-point Likert scale indicating the
extent to which each item describes their feeliif@gs never; 1 = rarely; 2 = sometimes; 3 =
mostly; 4 = always/all the time). Using a large gé&rof non-clinical university students and a
group of clinically depressed patients, the autihep®rted Cronbach’s alpha as .94 for the
student group and .93 for the depressed partigpétigh internal consistency was also observed
between the sexes, the alpha for females beingn@4nale .93 for both student and the
depressed groups.

Factor analysis of the scale items revealed th#eats possessed a loading of at least .45
or higher, indicated the unidimensionality of tlwmstruct. Concurrent validity for tH2efeat
Scalewas established using the BDI aBelck Hopelessness Scé@BHS; Beck, Weissman,

Lester, & Trexler, 1974). In each case high cotietes were reported suggesting the DS is
measuring a construct related to depression anelésgness, but the scale is also deemed to be
distinct from these two measures and other randted scales (Gilbert & Allan, 1998). The
Cronbach’s alpha coefficient for the entbefeat Scaléen the present study was .95. This scale
was split into 3 parcels using the rank order metAdese parcels were used as the measured
variables in the structural equation analysis.

Procedures

A mail-out survey package was sent to the workeskes through the company mail
system of all potential participants at each selbetorksite over the winter of 2006/2007.
Individual worksites were selected based on therbgeneity of the vocational positions at each
company. In other words, a conscientious effort masle to sample a wide range of professions.

An information letter accompanied the survey tregalibed depression and social interactions
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as focal dimensions of interest and indicated platicipation was strictly voluntary; however, a
$5 donation would be made to a charity of theirichavith each returned package. Furthermore
it was communicated that all questionnaires woeldtored safely in a locked file cabinet for a
period of 7 years, after which time all data wil §hredded. Potential participants were asked to
ensure no identifying information (e.g., names) wa®rded on the package; instead, they were
informed that only researcher assigned numbersddeeilused to identify individual responses.
Estimated completion time of the questionnaire pgekwas between 20-30 minutes. Returning
the questionnaire package constituted consentrtipate in the study, and anonymity was
assured by sending identical packages. Approvah®mproject was obtained from the
University of Alberta’s ethics review committee.
Results

Preliminary Analyses

Means, standard deviations, and correlationsi®®2tl measured variables used in the
depression model (i.e., Study 1) and anxiety m@de| Study 2) for males and females are
shown in Table 4 — 1 and Table 4 — 2, respectiaslwell as the correlations for the 8 latent
variables found in Table 4 — 3 and Table 4 — 4fiates and females, respectively. The final
structural models for the depression (i.e., Studgr anxiety (i.e., Study 2) models are shown
in Figure 4 — 1 and Figure 4 — 2, respectivelythie depression model (i.e., Study 1) the fit to the
data was acceptable gf: (95,N = 397,p < .001) = 234.58¢*/ df = 2.47, NFI = .944, CFIl =
.966, GFI =.930, RMSEA = .061 (90% CI: .051, .QAl) paths were statistically significan (
< .05; see Figure 4 — 1). For this model, 23.1%hefvariance in interpersonal sensitivity and
24.5% of the variance in submissive behaviour watained by the combination of secure

attachment, social comparison, defeat, and depredsi the anxiety model (i.e., Study 2) the fit
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to the data was acceptableXt(95,N = 397,p < .001) = 228.14x? / df = 2.40, NFI = .943, CFI
=.966, GFl =.932, RMSEA = .059 (90% CI: .050,9D6AIl paths were statistically significant

(p < .05; see Figure 4 — 2) suggesting that therensaseed to alter this model any further. For
this model, 23.3% of the variance in interpersaaasitivity and 25.9% of the variance in
submissive behaviour was explained by the comlmnaif secure attachment, social
comparison, defeat, and anxiety. These two modgeks Figure 4 — 1 and Figure 4 — 2) served as
baseline models for tests of invariance acrosseendhe present study.

Testing Gender Invariance in Study 1 — Depressioaél

The sex of the participants as a potential moderaas evaluated through the multiple
group analysis procedure in AMOS 16.0 (see Arbycd®3; Byrne, 2004). This procedure
involved the creation of separate female<268) and male\ = 125) data sets and then
comparing the measurement weights of the respectodels (i.e., with no constraints imposed)
so that the overall fit of the model can be comg@drg gender. Consistent with Anderson and
Gerbing’s (1988) two-step approach, the measuremeights were analyzed so that the
relations of the observed variables to the undeglgonstructs could be permitted to
intercorrelate freely. Measurement weight diffeebetween the overall nested model
comparisons were not statistically significagf [10] = 13.743p < .185 Note Ay’ represents
the minimum value discrepancy for multiple groupngarisons of each structural weight
followed by the degrees of freedom, in this cashange of 10). In the second step, the
structural weights for the nested models compagergder were evaluated. The results of this
analysis indicated that there was not a stati$jisignificant difference by sexyy? [5] = 7.945,

p < .159. This finding implies that there are normaedifferences among the standardized path

coefficients or women and men in the depressionatiodm Study 1. However, following the
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recommendations of Steenkamp and Baumgartner (1888)of partial measurement invariance
via individual constraints were analyzed given that is an omnibus test (i.e., a chi-square

difference test).

In order to determine whether the standardized paffficients differ significantly between
men and women, each pathway of the male data setevestrained (i.e., to the female value)
thereby producing individual structural weightsttbauld be contrasted with the original
comparison (i.e Ay® 7.945 with 5 degrees of freedom). Thus, with oatlyway constrained for
each individual comparison (i.e., defeatdepression; social comparises depression; secure
attachment— depression; depressien submissive behaviour; and, depressierninterpersonal
sensitivity) there are only 4 degrees of freedosoaisited with the resulting structural weight;
therefore, the critical chi-square at 1 degreeeddom is equal to 3.88,< .05. In other words,
a statistically significant change will result 945 —structural weightAy® equals 3.84 or more.
As shown in Table 4 — 5, there were no statisticsilijnificant differences between any of the
pathways except for secure attachmentlepression. In Figure 4 — 3 and Figure 4 — 4ntloa
seen that the structural weights for the path beitwsecure attachment to depression are both
negative for males (i.e., -.59) and females (i.&3) but the association is much stronger for

males.
Testing Gender Invariance in Study 2 — Anxiety NMode

For the anxiety model, the measurement weight rdiffees between the overall nested
model comparisons were not statistically signific&yf [10] = 11.435p < .325. However, the
results of the structural weight differences intkcbthat there was a statistically significant
difference by sexAy? [5] = 11.505p < .042. This finding implies that there are diéeces

among some or all of the standardized path coefftsifor women and men in the anxiety model
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from Study 2. In order to determine which standegdipath coefficients differ significantly
between men and women, each pathway of the madesdatvas constrained (i.e., to the female
value) thereby producing individual structural wegythat could be contrasted with the original
comparison (i.eAy” 11.505 with 5 degrees of freedom). Thus, with paway constrained for
each individual comparison (i.e., defeatanxiety; social comparisom anxiety; secure
attachment- anxiety; anxiety— submissive behavior; and, anxietyinterpersonal sensitivity)
there are only 4 degrees of freedom associatedthgthesulting structural weight; therefore, the
critical chi-square at 1 degree of freedom is eu&l.84,p < .05. In other words, a statistically
significant change will result if 11.505structural weightAy® equals 3.84 or more. As shown in
Table 4 — 6, there were no statistically significdifferences between any of the pathways
except for social compariser anxiety. In Figure 4 — 5 and Figure 4 — 6 it carsben that the
structural weights for the path between social camspn to anxiety is positive for males (i.e.,

.10) but negative for females (i.e., -.32).

Testing the Moderating Effects of Self-esteem

A series of hierarchical regression analyses Bsgen & Kenny, 1986; Frazer, Tix, &
Barron, 2004) were performed separately for mahesfamales to determine whether self-
esteem (i.e., social investment potential) funam the role of a moderator as suggested by
Allen and Badcock’s (2003) model over and abovevdr@&ance predicted by the main effect
variables. Before analyses of the data took plait@jeasured variables were standardized to
make it easier to plot (and understand) significaatlerator effects (see Frazer et al., 2004).
Next, the values of the standardized measuredhlagavere multiplied by the corresponding
standardized weights from the final structural medsee Figures 4 — 3,4 - 4,4 -5, and 4 — 6).

In other words, the standardized factor scoreh®fridicator variables are used to create their



192

respective latent variables. The products frometssiple equations become the latent variables
for use in the moderation analyses. Separate atgab/ses were conducted to allow for
submissive behaviour and interpersonal sensitteitserve as separate dependent variables. In
Step 1 of the analyses, defeat, social compargyre attachment, and depressioanxiety
were all in a predictor block entered first in tlegression equation which allowed for all of the
main effects to be controlled for before testingiaction effects. Step 1 was completed
separately for males and females for both depressid anxiety (see Tables4—-7,4—-8,4 -9,
and 4 — 10) with submissive behaviours and inteig@al sensitivity as the final dependent
variables. The analyses for defeat, social compasisecure attachment, and depression (see
Tables 4 — 7 and 4 — 9) combined to account fa2%6of the variance in the submissive
behavior scores for malds(4, 120) = 10.65p < .001; and, 25.0% of the variance in the female
sampleF (4, 263) = 21.96p < .001. These same variables combined to accoud6t7% of the
variance in the interpersonal sensitivity scoreaifalesF (4, 120) = 6.02p < .001; and, 31.1%
of the variance for the female groufp(4, 263) = 29.65p < .001 (see Tables 4 — 8 and 4 — 10).
In Table 4 — 7, it can be seen that 26.6% of thi&mae in the submissive behaviours scores in
the male sample is accounted for by defeat, soomalparison, secure attachment, and anxkety,
(4, 120) = 10.89 < .001; and, in Table 4 — 9 these four variablesliot 26.4% of the variance
in the female sampl&; (4, 263) = 23.62p < .001. These same variables combined to account
for 15.8% of the variance in the interpersonal gty scores for males; (4, 120) = 5.63p <
.001; and, 31.0% of the variance for the femaleugyb (4, 263) = 29.52p < .001 (see Tables 4
—8and 4 - 10).

Two-way interactionsin Step 2, the self-esteem variable was combimecdthree separate

interaction terms with defeat, social comparisom secure attachment, respectively, as
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additional predictors of submissive behaviour (Bakles 4 — 7 and 4 — 9) and interpersonal
sensitivity (see Tables 4 — 8 and 4 — 10) for malesfemalesThese three two-way interactions
were tested while controlling for the main effestsll the predictor variables in separate
analyses for both dependent variables. Each interaterm was incrementally partitioned to
determine the variance accounted for over and atheveain effects for submissive behaviour
and interpersonal sensitivity. Based on the recondagons of other researchers (e.g., Metalsky
& Joiner, 1992), the effect of each interactiomtevas tested separately and then again while
controlling for the effects of the other interacti@rms. As such, the three interaction terms were
combined into the second block to assess the umigpigibutions of each interaction term in
predicting the dependent variable (i.e., interpeassensitivity and submissive behaviours)
controlling for the other two interaction terms.

In Tables 4 — 7 and 4 — 9, each interaction targeparately analyzed for the final
dependent variable, submissive behaviour for balesmand females, respectively. There were
no statistically significant interaction terms g®lf-esteem with any of the independent variables
(i.e., defeat, social comparison, and secure atiaak) in predicting depression. Similarly, when
all three interaction terms were placed in Stepa2statistically significant results were obtained.
Also, represented in Tables 4 — 7 and 4 — 9 arentheaction terms for the abovementioned
independent variables in predicting anxiety. Ag#ere were no significant interaction terms in
the male and female samples when submissive balraag@oved as the final dependent variable.
In Tables 4 — 8 and 4 — 10, each interaction terseparately analyzed for the final dependent
variable, interpersonal sensitivity for both madesl females, respectively. There were no
statistically significant interaction terms for fsekteem with any of the independent variables

(i.e., defeat, social comparison, and secure atiaak) in predicting depression for the males;
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however, in the female sample there was a sigmificderaction for defeat. In other words, self-
esteem moderates the relationship between defdatepression, but only in the female sample,
F (4, 263) = 4.05p < .05, to predict 1% of unique variance in theipersonal sensitivity score.
Consistent with the recommendations of Jaccardjsiyand Wan (1990), the slope of the
significantly interacting terms were interpreteceath level of the independent variable. These
simple slopes were defined as one standard dewiagtow the mean score and one standard
deviation above the mean to provide for low andhh&yels, respectively. As shown in Figure 4
— 7, there was a statistically significant relatbmtween defeat and depression for women with
both low and high levels of self-esteem. Thesessiedlly significant findings were for females
low in self-esteem (slope = 0.20264) = 7.46p < .001) and those with high levels of self-
esteem (slope = -0.28§264) = 5.40p < .001). Thus, when perceived defeat is high, deli
esteem will magnify (i.e., a positive slope) a worsaexperience of depression. Whereas, a
woman with high perceived defeat but high self-@stavill have her depressed mood assuaged
(i.e., a negative slope).

As well, when all three interaction terms were iputhe second block in the female sample
(see Table 4 — 10), social comparisbri4, 260) = 8.80p < .01, interacted to predict 2% of the
unique variance in the interpersonal sensitivityrecThis suggested that when social
comparison is together with defeat and securelattant, there is some shared variance that is
magnified when combined. When interpersonal setisitis the final outcome variable, this
relationship functions to allow self-esteem to iiata in predicting depression in the female
sample.

The analyses testing for moderation for defeatascomparison, and secure attachment in

Step 2 for predicting anxiety with submissive babaxs as the final dependent variable, no
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statistically significant relationships were founckither the male or female sample. A similar
story was found for interpersonal sensitivity as final dependent variable for both samples.
(see Tables 4 -7,4 -8, 4 -9, and 4 — 10).dstegly, when all three interaction terms were
placed in Step 2 in the female sample, a statlitisaynificant result was obtained. It was the
defeat variablef- (4, 260) = 8.25p < .01, that interacted to predict 2% of the unigagance in
the interpersonal sensitivity score. This suggetatiwhen defeat is together with social
comparison and secure attachment, there is somedstariance that is magnified when
combined. When interpersonal sensitivity is thalfiloutcome variable, this relationship
functions to allow self-esteem to interact in potidig anxiety in the female sample.
Discussion

Past research has found numerous socially relgenter differences (see Bjorkland &
Pellegrini, 2002) including explanations designe@plain the invariance between the sexes as
a physiological byproduct (e.g., Klein, 1993; Pappl., 1997; Perna et al., 1995; Sheik, Leskin,
& Klein, 2002; Stroud et al., 2002). The presentigtundertook to test an adaptive model using
SEM to help determine evolutionarily relevant riglaships specific to males and females in
anxiety and depression. A comparison of the matefamale data from Study 1 and 2 were used
to analyze gender invariance in the evolutionargleh@alled thesocial risk hypothesiésee
Allen & Badcock, 2003). The results indicate thany of the mechanisms of depression and
anxiety both operate in a similar fashion acrosglge Specifically, no sex differences were
found between the effects of depressiomnxiety mediating the relationship between dedeat
the two final outcome variables, interpersonal gefity and submissive behaviours. It is
noteworthy that this pathway is the only one thdtrobt produce any invariance between males

and females for both the anxiety and depressioretsod
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Structural weights for the overall model were tame across gender in the depression
model (i.e., Study 1); however, tests of partiabswegement invariance revealed that men and
women differed on the secure attachment-depregsithway. There was a stronger negative
relationship between secure attachment and deprefsi men (-.59) compared to women (-
.13). In the anxiety model (i.e., Study 2), theistural weights for the overall model indicated
that there was at least one statistically significifference between males and females. A closer
look at the data revealed that none of the relaliges in the model were significantly different
except the association between social comparisdraaxiety. In this path the structural weights
for men was positive (.10) whereas the weight fom&n was negative (-.32). Lastly, the
moderating effects of self-esteem were only presetite female sample, and only in the
association between defeat and depression whercigdnterpersonal sensitivity.

The stronger negative association between sedaehatent and depression for males
suggests that men who feel that their affiliatioedis are weak would be more prone to
depression than women. Such a result initially seeomtrary to much of the research used to
explain sex differences in depression as an artifielationship difficulties (e.g., Corney,
1987; Cyanowski, Frank, Young, & Shear, 2000; KoBaRkceery, 1988; Rounsaville,
Weissman, Prusoff, & Herceg-Baron, 1979). Howelas,important to recognize that this
difference between the sexes may indicate that wgmah whom relationships are more vital
in our EEA; see Buss, 2008) use their secure osisliips as an effective buffer to ward off
depressive states. Men, on the other hand, coulieled as less proficient at utilizing their
affiliation in close relationships to protect theshves against the debilitating effects of
depression. Indeed, men are often inclined towardahstrations of personal prowess as is

evinced by status striving activities in almostailltures (Cummins, 2005). Along this line of
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thought, men with high status would probably hawanynsubordinates who are “attached” to
them thereby creating a relationship of dependefiagh a prestigious male would be less likely
to incur a bout of depression with his highly secattachment to those conspecific minions
within the group.

Given that social comparison was commensurate &r amd women in the depression
model it is possible that the level of competitmoduces two different types of attachment
relationships. For instance men may have more sirie-dominant relationships while women
have a proclivity for “tend-and-befriend” bonds {lIa et al., 2000). So the attachment is quite
different between the sexes, more along the limegiantity versus quality for men and women,
respectively. The tenuousness of relationshipsi@es may create a greater inclination toward

depression because of the ephemeral nature ofdtteachment to others.

The other statistically significant difference hrettests of invariance between men and
women revealed that social comparison varied iratheety model (see Figures 4 — 5 and 4 — 6).
On the path between social comparison to anxietsetivas a positive association for males (i.e.,
.10) but a negative one for females (i.e., -.32ngstent with the proposed relationships in the
social risk hypothesjsvomen with who perceived themselves as highsetatus compared to
others had fewer anxious symptoms. Conversely, wamheéermining themselves as lower in the
social order were more likely to activate the atykirmechanism. However, the relationship
found in the male sample is somewhat puzzling. ddwtive association between social

comparison and anxiety suggests that a higher egap a man’s status leads to anxiety.

One possible explanation relates to the fragilara between being on top and staying on
top of the social hierarchy. There seems to be passures associated with maintaining one’s

status in relation to others. Strout et al. (200R)d that men placed in an achievement
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condition (i.e., a mathematical and verbal chalkigngleased more of the stress hormone cortisol
than their female counterparts. The release ofsmbittas been linked to anxiety in men who are
engaged in highly competitive contexts (e.g., Féaflix, Rouveix, & Le Scanff, 2007,
Robinson, Sunram-Lea, Leach, & Owen-Lynch, 2008/dreet al., 2008). Thus, it seems that
there is a cost associated with being on top oftugal ladder especially in shifting dominance
hierarchies (Sapolsky, 2005). For example, the hyidewed HBO television series called The
Sopranos featured a top-dog mobster, Tony Sopremo being tough, feared, and respected by
others still felt an ongoing need to be vigilansaseone was always jockeying for his position
(which would translate into Tony being killed). Raps this is why some individuals are quite
content with a lower rank (Gilbert, 2000b). The letionary underpinnings of this finding would
suggest that alpha males were under threat of wepigced, and it would appear to be an

adaptive mechanism that allowed them to be sepsitid vigilant to probable challenges.

A comparison of the variance in the two final out@variables in the depression and
anxiety models for males and females accountedyf@ecure attachment, defeat, social
comparison, and depressionanxiety revealed some noteworthy differences. vidr&nce in
the submissive behaviours was very similar in tgression (26.2% vs. 25.0%) and anxiety
models (26.6% vs. 26.4%) in the males and femedspectively. However, there was a marked
discrepancy in the variance of the interpersonasisgity variable between the sexes. For
females, the combination of secure attachmentatie$ecial comparison, and depression
anxiety accounted for 31.1% and 31.0% varianclendiepression and anxiety models,
respectively. In the male sample only 16.7% an8%b5variance in the depression and anxiety
models, respectively, was accounted for by thesethariables. This finding indicates that there

is much more unexplained variance in the male samvpen it comes to interpersonal
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sensitivity. It would seem that the algorithmic rebdut forth by Allen and Badcock (2003) may
be slightly less suited to men. Research has steghydsat men tend to maintain more
independence based on their unique qualities aifitydb differentiate themselves from others
(instrumental concerns), whereas women tend totaiaimterdependence in which their self-
definition is based predominately on relationstapd “tend-and-befriend” behaviours (Cross &
Madson, 1997; Taylor et al., 2000). Thereforepitld be that for males, the achievement
strivings or inhibitions found in submissive bel@wis are much more important than

responsiveness to social rejection (Stroud eR@02).

Tests of the moderating effects of self-esteem i@gealed some additional sex differences
with the interpersonal sensitivity variable. In thale sample, self-esteem did not serve to
moderate the relationships between depressi@mxiety and any of the three latent variables
(i.e., secure attachment, social comparison, afehtje however, in the female sample the
defeat-depression link was moderated by low anl bajf-esteemSocial investment potential
(or self-esteem) has been a vital part of womeumrgigal especially in relations to their limited
reproductive years (Buss, 2008) and the neceskitgding and retaining a good mate to share

parenting responsibilities (Trivers, 1972).

One possible interpretation of the difference irderation might relate to social withdrawal
and low levels of explorative behaviours inherengxperiences of defeat. It is conceivable that
the depressive mechanism in women will be les$yliteeactivate if they are at the tail end of
their reproductive years (e.g., Sagud, Hotujac,d\j@vic-Peles, & Jakovljevic, 200Z2Jhe mean
age of women in this sample was 43.48 years atidsapoint in a woman'’s life, reproductive
success is quite low. Perhaps women moving outef teproductive years are only impacted

by social isolation if they experience a drop ili-s@rth (it is important to note, however, that
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serious depressive symptoms can be associateangitbpause; see Cohen, Soares, Vitonis,
Otto, Harlow, 2006). In western societies, womeaniacreasingly career-oriented and derive
satisfaction from their work accomplishments ratin solely relying on attracting others

because of physical beauty or reproductive cestaint
Conclusion

In conclusion, the results of the present stuggaked that theocial risk hypothesis
operates in a similar manner for men and womem asglanation for the retention of
depression and anxiety mechanisms in human evalutowever, tests of invariance uncovered
differences between the sexes in the depressioamaidty models for the variables of secure
attachment and social comparison, respectivelgahticular, there was a stronger negative
association between secure attachment and depressizen. However, in the case of the
relationship between social comparison and anxétiirectional change was observed
depending on one’s gender. Specifically, there avasgative association between social
comparison and anxiety in women as predicted,rbtlie male sample this association was
positive. This finding may be a result of the némdexcessive worrying/vigilance by high status

males as other conspecifics are hankering to refian through agonistic means.

Limitations and Directions for Future Research

This study revealed compelling evidence that défifiees between males and females may
have an evolutionary basis according togbeial risk hypothesjsiowever, the present analyses
suggest several areas for future investigatiorstlifira comparison of gender invariance is much
more accurate when the sample sizes are the sarnie present study, men were
underrepresented (i.e., 125 vs. 268) and thisréifiee in sample size may have accounted for

the differences in the moderating effects of seteem. As well, the overall depression and
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anxiety models tested in this study were derivedifthe total sample, of which the majority
were females. Therefore, some pathways (e.g.,|somaparison to depression/anxiety) may not
have been statistically significant if there weneegiual number of men and women. Second,
results of the present study are based on an salulple (albeit a diverse sample) but it is still
unclear how theocial risk hypothesisight operate within a sample of children or adoénts.
For instance, according to DSM-IV-TR childhood degsion can present as anger and volatility
(American Psychiatric Association, 2000) rathentbahibiting submissive and risk-averse
behaviours in the social domain. Similarly, reshdras increasingly held the view that sex
differences in the prevalence of depression isdpgarent in older adults (e.g., Bebbington et
al., 1998), and so it would be instructive to tastsocial risk hypothesisiodel on the growing
demographic of elderly persons who face differecia struggles in later life. Thus, it would be
very enlightening from a clinical and evolutionatandpoint to undertake an investigation with

all age ranges.



202

References

Allan, S., & Gilbert P. (1997) Submissive behaviour and psychopathold@ytish Journal of
Clinical Psychology, 36467-488.

Allan, S., & Gilbert, P. (1995). A Social CompamsScale: Psychometric properties and
relationship to psychopathologyersonality and Individual Differences, ,1203-299.

Allan, S., Gilbert, P., & Goss, K. (1994). An exfdtion of shame measures: Il.
Psychopathologyersonality and Individual Differences, ,1719-722.

Allen, N. B., & Badcock, P. B. T. (2003). The sdaiak hypothesis of depressed mood:
Evolutionary, psychosocial, and neurobiologicalspectivesPsychological Bulletin,
129 887-913.

Allen, N. B., & Badcock, P. B. T. (2006). Darwiniamodels of depression: A review of
evolutionary accounts of mood and mood disord@rsgress in Neuro-
Psychopharmacology and Biological Psychiatry, 805-826.

American Psychiatric Association. (200Djagnostic and statistical manual of mental disosde
(4™ ed. text revision)Washington, DC: Author.

Angold, A., Costello, E. J., Erkanli, A., & WorthmaC. M. (1999). Pubertal changes in
hormone levels and depression in giAsychological Medicine, 29,043-1053.

Anderson, J. C., & Gerbing, D. W. (1988). Struct@guation modeling in practice: A review
and recommended two-step approd$ychological Bulletin, 103111-423.

Antony, M. M., Bieling, P. J., Cox, B. J., Enns, W., & Swinson, R. P. (1998). Psychometric
properties of the 42-item and 21-item versionshefDepression Anxiety Stress Scales in

clinical groups and a community samgksychological Assessment, 176-181.



203

Arbuckle, J. L. (2003)Amos 5.0 update to the Amos user’s guiglgicago, IL: Small Waters
Corp.

Aube, J., Fichman, L., Saltaris, C., & Koester(Z00). Gender differences in adolescent
depressive symtpomatology: Towards an integratehisdevelopmental modelournal
of Social and Clinical Psychology, 1297-313.

Bailey, J. W., & Cohen, L.S. (1999). Prevalencenofod and anxiety disorder in women who
seek treatment for premenstrual syndrodoeirnal of Women'’s Health & Gender-Based
Medicine, § 1181-1184.

Baron, R. M., & Kenny, D. A. (1986). The moderatoediator variable distinction in social
psychological research: Conceptual, strategic,statistical considerationgournal of
Personality and Social Psychology,, 3173-1182.

Bartholomew, K., & Horowitz, L. M. (1991). Attachmestyles among young adult: A test of a
four-category modelournal of Personality and Social Psychology, B26-244.

Baumeister, R. F., Tice, D. M., & Hutton, D. G. 8B). Self-presentational motivations and
personality differences in self-esteeiournal of Personality57, 547-579.

Bebbington, P. E., Dunn, G., Jenkins, R., Lewis,Beugha, T., Farrell, M., & Meltzer, H.
(1998). The influence of age and sex on the precal®f depressive conditions: Report
from the National Survey of Psychiatric MorbidiBsychological Medicine, 2®-19.

Beck, A. T., Rush, A. J., Shaw, B. F., & Emery,(879).Cognitive therapy of depression: A
treatment manualNew York: Guilford Press.

Beck, A. T., & Steers, R. A. (199@eck Anxiety Inventory manu&@an Antonio, TX:

Psychological Corporation.



204

Beck, A. T., Weissman, A., Lester, D., & Trexler,(L974). The measurement of pessimism:
The Hopelessness Scaleurnal of Consulting and Clinic&sychology, 42861-865.

Benton, D. (1990). Evolutionary psychiatric anddhiemical aspects of emotional attachment. In
P. F. Brain, S. Parmigiani, R. J. Blanchard & D.ihadi (Eds.) Fear and defens@p.
289-308). Amsterdam, Netherlands: Harwood Acaddtuialishers.

Bjerkeset, O., Romundstand, P., & Gunnell, D. (90G&nder differences in the association of
mixed anxiety and depression with suiciBetish Journal of Psychiatry, 19274-475.

Bjorklund, D. F., & Pellingrini, A. D. (2002)The origins of human nature: Evolutionary
developmental psychologyashington, DC: American Psychological Associatio

Blatt, S. J., Auerbach, J. S., & Levy, K. N. (199Vlental representations in personality
development, psychopathology, and the therapetioegsReview of General
Psychology, 1351-374.

Bowlby, J. (1969)Attachment and loss: Vol. I. AttachmeNew York: Basic Books.

Bowlby, J. (1973)Attachment and loss: Vol 2. Separatidfew York: Basic Books.

Bowlby, J. (1977). The making and breaking of aftewal bonds: Aetiology and
psychopathology in the light of attachment the@&mwtish Journal of Psychiatry, 130,
201-210.

Bowlby, J. (1980)Attachment and loss: Vol 3. Loss, sadness, ancedsjam New York: Basic
Books.

Bowlby, J. (1982). Attachment and loss: Retrospect prospectAmerican Journal of

Orthopsychiatry, 52664-678.



205

Bowlby, J. (1989). The role of attachment in peedity development and psychopathology. In
S. I. Greenspan & G. H. Pollock (Edsje course of life: Vol. I. Infancadison, CI:
International Universities Press, Inc.

Boyce, P., Hickie, I., Parker, G., Mitchell, P.,WaIm, K., & Brodaty, H. (1992). Interpersonal
sensitivity and the one-year outcome of a depresspisodeAustralian and New
Zealand Journal oPsychiatry, 26156-161.

Boyce, P., & Mason, C. (1996). An overview of degsien-prone personality traits and the role
of interpersonal sensitivityAustralian and New Zealand Journal®s$ychiatry, 3090-
103.

Boyce, P., & Parker, G. (1989). Development of@esto measure interpersonal sensitivity.
Australian and New Zealand Journal of Psychiati§,, 241-351.

Boyce, P., Parker, G., Barnett, B., Cooney, M.,&it§, F. (1991). Personality as a vulnerability
factor to depressiodritish Journal of Psychiatry, 15906-114.

Brelau, N., Davis, G. C., Peterson, E. L., & SchulzR. (2000). A second look at comorbidity
in victims of trauma: The posttraumatic stress idiso-major depression connection.
Biological Psychiatry, 48902-9009.

Brown, G. P., Hammen, C. L., Craske, M. G., & WiakeT. D. (1995). Dimensions of
dysfunctional attitudes as vulnerabilities to depree symptomslournal of Abnormal
Psychology, 104431-435.

Buss, D. M. (1994)The evolution of desire: Strategies of human mat\eyv York: Basic
Books.

Buss, D. M. (1999)Evolutionary psychology: The new science of mBukston, MA: Allyn &

Bacon.



206

Buss, D. M. (2008)Evolutionary psychology: The new science of n@Bﬁ‘bIed.) Boston, MA:
Allyn & Bacon.

Buss, D. M., & Shackelford, T. K. (2008). Attraciwomen want it all: Good genes, economic
investment, parenting proclivities, and emotior@hemitment.Evolutionary Psychology,
6, 134-146.

Buss, D. M., & Craik, K. H. (1986). Acts, dispositis and clinical assessment: The
psychopathology of everyday conductinical Psychology Review, 887-406.

Byrne, B. (2004). Testing for multigroup invarianegng AMOS graphics: A road less traveled.
Structural Equation Modeling, 1272-300.

Coates, A. O., Schaefer, C. A., & Alexander, J(2004). Detection of postpartum depression
and anxiety in a large health plalournal of Behavioral Health Services & Research, 3
117-133.

Cohen, L. S., Soares, C. N., Vitonis, A. F., Oib,W., Harlow, B. L. (2006). Risk for new
onset of depression during the menopausal transhichives of General Psychiatry, 63,
385-390.

Corney, R. H. (1987). Marital problems and treathmricome in depressed women: A clinical
trial of social work interventiorBritish Journal of Psychiatry, 15552-659.

Coyne, J. C. (1976). Depression and the respongthefs.Journal of Abnormal Psychology,
85, 186-193.

Coyne, J. C. (1999). Thinking interactionally abdapression: A radical restatement. In T. E.
Joiner & J. C. Coyne (EdsJhe interactional nature afepression: Advances in
interpersonal approachgpp. 365-392). Washington, DC: American Psychalabi

Association.



207

Crawford, J. R., & Henry, J. D. (2003). The Depra@ssA\nxiety Stress Scales (DASS):
Normative data and latent structures in a largeclioncal sampleBritish Journal of
Clinical Psychology, 42111-131.

Crocker, J., Cornwell, B., & Major, B. (1993). Teegma of overweight: Affective
consequences of attributional ambiguigurnal of Personality and SociBksychology,
64, 60-70.

Cross, S. E., & Madson, L. (1997). Models of thi& Self-construals and gendétsychological
Bulletin, 122 5-37.

Cummins, D. (2005). Dominance, status, and soagélchies. In D. M. Buss (Ed-JThe
handbook of evolutionary psycholo@p. 676-697). Hoboken, New Jersey: John Wiley
& Sons, Inc.

Curran, P. J., West, S. G., & Finch, J. F. (1996 robustness of test statistics to nonnormality
and specification error in confirmatory factor aysas. Psychological Methods,, 16-29.

Cyanowski, J. M., Frank, E., Young, E., & Shear(&000). Adolescent onset and the gender
difference in lifetime rates of major depressiarchives of General Psychiatry, 571-
27.

Daly, M., & Wilson, M. (1983)Sex, evolution, and behavi(&”d ed.). Boston, MA: Willard
Grant Press.

Derogatis, L. R. (1983 Administration, scoring, and procedures Manualeit the SCL-90-R.
Towson, MD: Clinical Psychometric Research.

Eng, W., & Heimberg, R. G. (2006). Interpersonatelates of generalized anxiety disorder:

Self versus other perceptiojournal of Anxiety Disorders, 2880-387.



208

Eysenck, H. J., & Eysenck, S. B. G. (19M@anual of the Eysenck Personal@uestionnaire
(Junior and adult).Sevenoaks, England: Hodder & Stoughton.

Fagring, A. J., Kjellgren, K. L., Rosengren, A.s&ner, L., Manhem, K., & Welin, C. (2008).
Depression, anxiety, stress, social interactionhaadth-related quality of life in men and
women with unexplained chest paBMC Public Health, 8165.

Fawcett, J., (1993). The morbidity and mortalitycbihical depression. Special Issue: Affective
disorders: Current and future perspectiveternational Clinical Psychopharmacology,

8,217-220.

Feeney, J. A., Noller, P., & Hanrahan, M. (19943séssing adult attachment: In M. B. Sperling

& W. H. Berman (Eds.)Attachment in adults: Clinical and development pergives
(pp- 128-152). New York: Guilford Press.

Filaire, E., Alix, D., Rouveix, M., & Le Scanff, G2007). Motivation, stress, anxiety, and
cortisol responses in elite paragliddPerceptual and Motor Skills, 104271-1281.

Fisher, M., Voracek, M., Rekkas, P. V., & Cox, £008). Sex differences in feelings of guilt
arising from infidelity.Evolutionary Psychology,, 836-446.

Frazier, P. A., Tix, A. P., & Barron, K. E. (2004)esting moderator and mediator effects in
counseling psychologyournal of Counseling Psychology,,3115-134.

Gavranidou, M., & Rosner, R. (2003). The weakef?g8ender and posttraumatic stress
disorder.Depression and Anxiety, 1¥30-139.

Gilbert, P. (1992)Depression: The evolution of powerlessn&gswy York: The Guilford Press.

Gilbert, P. (1997). The evolution of social attreehess and its role in shame, humiliation, guilt

and therapyBritish Journal of Medical Psychology0, 113-147.



209

Gilbert, P. (2000a). The relationship of shameja@nxiety and depression: The role of the
evaluation of social raniClinical Psychology and Psychotherapy174-189.

Gilbert, P. (2000b). Varieties of submissive behavior as foainsocial defense: Their evolution
and role in depression. In Bloman & P Gilbert (Eds.),Subordination and defeat: An
evolutionary approach to mood disorders and thearapy.(pp. 3-45) Mahwah, NJ:
Lawrence Erlbaum Associates, Publishers.

Gilbert, P., & Allan, S. (1994). Assertiveness, sudgsive behaviour and social comparison.
British Journal of Clinical Psychology, 3295-306.

Gilbert, P., & Allan, S. (1998). The role of defeatd entrapment (arrested flight) in depression:
An exploration of an evolutionary viewsychological Medicine, 2885-598.

Gilbert, P., Allan, S., & Goss, K. (1996). Paremgresentation, shame, interpersonal problems,
and vulnerability to psychopatholog@linical Psychology and Psychotherapy 23-34.

Gilbert, P., Price, J., & Allan, S. (1995). Social compamissocial attractiveness aadolution:
How might they be related®ew Ideas in Psychology, 1B49-165

Gillespie, N. A., Johnstone, S. J., Boyce, P., Heat C., & Martin, N. G. (2001). The genetic
and environmental relationship between the intexqeal sensitivity measure (IPSM) and
the personality dimensions of Eysenck and Cloningersonality and Individual
Differences, 311039-1051.

Gotlib, I. H. (1992). Interpersonal and cognitiepacts of depressio@urrent Directions in
Psychological Science, 149-154.

Green, J., & Goldwyn, R. (2002). Annotation: Attaemt disorganisation and psychopathology:
New findings in attachment research and their g@kimplications for developmental

psychopathology in childhoodournal of Child Psychology and Psychiatry, 835-846.



210

Greenberg, P. E., Kessler, R. C., Birnbaum, HLEong, S. A., Lowe, S., W., Berglund, P. A,
et al. (2003). The economic burden of depressidhaerJnited States: How did it change
between 1990 and 20008urnal of Clinical Psychiatry, 64,465-1475

Greenberg, P. E., Sisitsky, T., Kessler, R. C.kélstein, S. N., Berndt, E. R., Davidson, J. R. T.,
et al. (1999). The economic burden of anxiety disos in the 1990g9ournal of Clinical
Psychiatry, 60427-435.

Harb, G. C., Heimberg, D. M., Fresco, D. M., ScengF. R., & Liebowitz, M. R. (2002). The
psychometric properties of the Interpersonal SemtgitMeasure in social anxiety
disorder.Behaviour Research and Therapy, 861-979.

Hazan, C., & Shaver, P. R. (1987). Romantic loveceptualized as an attachment process.
Journal of Personality and Social Psychology, 521-524.

Heatherton, T. F., & Polivy, J. (1991). Developmantl validation of a scale for measuring self-
esteemJournal of Personality and Social Psychology, 885-910.

Henry, J. D., & Crawford, J. R. (2005). The shamnh version of the Depression Anxiety Stress
Scales (DASS-21): Construct validity and normatia¢a in a large non-clinical sample.
British Journal of Clinical Psychology, 4227-239.

Horowitz, L. M., Rosenberg, S. E., Baer, B. A., boeG., & Vallasenor, V. S. (1988). Inventory
of interpersonal problems: Psychometric propedias clinical applicationslournal of
Consulting and Clinical Psychology, 5835-892.

Irons, C., & Gilbert, P. (2005).Evolved mechanismadolescent anxiety and depression
symptoms: The role of the attachment and socid sgatemsJournal of Adolescence,

28, 325-341.



211

Jaccard, J., Turrisi, R., & Wan, C. K. (1990eraction effects in multiple regressiddewbury
Park, CA: Sage.

Jacob, M., Frank, E., Kupfer, D. J., Carpentel,.L(1987). Recurrent depression: An
assessment of family burden and family attitudesirnal of Clinical Psychiatry, 48,
395-400

Janis, I. L., & Field, P. B. (1959). Sex differes@nd factors related to persuasibility. In C. I.
Hovland & I. L. Janis (Eds.Rersonality and persuasibilitfpp. 55-68). New Haven, CT:
Yale University Press.

Johnston, M. W., & Bell, A. P. (1995). Romantic gimapal attachment: Additional factors in the
development of the sexual orientation of m&wurnal of Counseling and Development,
73, 621-625.

Kendler, K. S., Hettema, J. M., Butera, F., Gard@erO., & Prescott, C. A. (2003). Life event
dimensions of loss, humiliation, entrapment, anagéa in the prediction of onsets of
major depression and generalized anxiAtghives of General Psychiatry, 6089-796.

Kendler, K. S., Neale, M. C., Kessler, R. C., He&hC., & Eaves, L. J. (1992). A population-
based twin study of major depression in worsechives of General Psychiatry, 49,
257-266.

Kessler, R. C., McGonagle, K. A., Nelson, C. B.gHas, M., Swartz, M., & Blazer, D. G.
(1994). Sex and depression in the National Comdyb&lrvey. 1l: Cohort effects.
Journal of Affective Disorders, 3Q5-26.

Klein, D. F. (1993). False suffocation alarms apdrganeous panic: Subsuming the,CO

hypersensitivity theoryArchives of General Psychiatry, 5806-317.



212

Klerman, G. L., & Weissman, M. M. (1992). The cayrsiorbidity, and costs alepression.
Archives of General Psychiatry, 4831-834

Kline, R. B. (1998)Principles and practice of structural equation mtag. New York:
Guilford.

Kling, K. C., Hyde, J. S., Showers, C. J., & BudgwBIl N. (1999). Gender differences in self-
esteem: A meta-analysiBsychological Bulletin, 12570-500.

Klinger, E. (1975). Consequences of commitmentigh disengagement from incentives.
Psychological Review, 82-25.

Kobak, R. R., & Sceery, A. (1988). Attachment iteladolescence: Working models, affect
regulation, and representations of self and otl@ngd Development, 59,35-146.

Koerner, N., Dugas, M. J., Savard, P., GaudetT&¢otte, J., & Marchand, A. (2004). The
economic burden of anxiety disorders in Can&#madian Psychology/Psychologie
Canadienne, 45,91-201.

Kurzban, R. & Neuberg, S. (2005). Managing Ingrand Outgroup Relationships. D. M. Buss
(Ed.), The handbook of evolutionary psycholgggp. 653-675). Hoboken, NJ: John
Wiley & Sons, Inc

Landén, M., & Eriksson, E. (2003) How does premerdtdysphoric disorder relate to
depression and anxiet{depression and Anxiety, 1722-129

Leahy, R. L. (1997). Depression and resistancein&estment model of decision-makinthe
Behaviour Therapist, 2(8-6.

Leahy, R. L. (2002). Pessimism and the evolutionegativity.Journal of Cognitive

Psychotherapy, 1295-316.



213

Lei, M., & Lomax, R. G. (2005). The effect of vang degrees of nonnormality in structural
equation modelingStructural Equation Modeling, 12-27.

Leary, M. R., Tambor, E. S., Terdal, S. K., & Dowbs L. (1995). Self-esteem as an
interpersonal monitor: The sociometer hypotheksirnal of Personality and Social
Psychology, 685,19-530.

Lovibond, S. H., & Lovibond, P. F. (199%lanual for the Depression Anxiety Stress Scales.
Sydney, Australia: Psychology Foundation.

MacKinnon, D. P., Lockwood, C. M., Hoffman, J. MVest, S. G., & Sheets, V. (2002). A
comparison of methods to test mediation and otitervening variable effects.
Psychological Methods,, B3-104.

Mazzeo, S. E., Slof-Op’t Landt, M. C., Jones, litd{ell, K., Kendler, K. S., Neale, M. C. et al.
(2006). Associations among postpartum depressaimgedisorders, and perfectionism
in a population-based sample of adult wometernational Journal of Eating Disorders,
39, 202-211.

Metalsky, G. I., & Joiner, T. E., Jr. (1992). Vutability to depressive symptomatology: A
prospective test of the diathesis-stress and cawsdiation components of the
hopelessness theory of depressimurnal of Personality and Social Psychology, 63
667-675.

Murdock, G. P. (1965 Culture and societyPittsburgh: University of Pittsburgh Press.

Murphy, J. M., Horton, N. J., Laird, N. M., MonsdR, R., Sobol, A. M., & Leighton, A.
H.(2004).Anxiety and depression: A 40-year perdpedan relationships regarding

prevalence, distribution, and comorbidifcta Psychiatrica Scandinavica, 1@55-375.



214

Murray, C. J. L., & Lopez, A. D. (1996]he global burden of disease: A comprehensive
assessment of mortality and disability from diseasguries, and risk factors in 1990
andprojected in 2020Cambridge, MA: Harvard University Press.

Nesse, R. M. (2000). Is depression an adaptafaiiives of General Psychiatry, 5774-20.

Nesse, R. M. (2005). Evolutionary psychology andhtakhealth. In D. M. Buss (Ed.Jhe
handbook of evolutionary psycholo@p. 903-927). Hoboken, New Jersey: John Wiley
& Sons, Inc.

Nevitt, J., & Hancock, G. R. (2001). Performancéobtstrapping approaches to model test
statistics and parameter standard error estimatistructural equation modeling.
Structural Equation Modeling,, 853-377.

Noller, P., Seth-Smith, M., Bouma, R., & Schweit#@r (1992). Parent and adolescent
perceptions of family functioning: A comparisonahiihic and nonclinic familiesJournal
of Adolescence, 1301-114.

Oei, T. I., Verhoeven, W.M., Westenberg, H. G., AwB. M., & van Ree, J. M. (1990).
Anhedonia, suicide ideation and dexamethasone ppnsssion in depressed patients.
Journal of Psychiatric Research, ,22b-35.

Pajer, K. (1995). New strategies in the treatmémlepression in womedournal of Clinical
Psychiatry, 56 (Suppl. 230-37.

Papp, L. A., & Gorman, J. M. (1988). Sex differemae panic disordeAmerican Journal of
Psychiatry, 145766.

Papp, L., Martinez, J., Klein, D., Coplan, J., NarmR., Cole, R., de Jesus, M., et al. (1997).
Respiratory psychophysiology of panic disorder.eBrespiratory challenges in 98

subjectsAmerican Journal of Psychiatry, 158557-1565.



215

Parkes, C. M., & Stevenson-Hinde, J. (Eds.). (198R¢ place of attachment in human
behaviour New York: Basic Books.

Pawlowski, B., Atwal, R., & Dunbar, R. I. M. (2008ex differences in everyday risk-taking
behaviour in humang&volutionary Psychology, &9-42.

Perna, G., Brambilla, F., Arancio, C., & Bellodi, (1995). Menstrual cycle-related sensitivity to
35% CQ in panic patientBiological Psychiatry, 3,/528-532.

Price, J. (1967). Hypothesis: The dominance hiasaand the evolution of mental iliness.
Lancet,2 243-246.

Price, J. (2003). Evolutionary aspects of anxiespilers Dialogues in Clinical Neuroscience,
5, 223-236.

Price, J., & Sloman, L. (1987). Depression as ygjdehaviour: An animal model based on
Schjelderup-Ebb’s pecking ordéithology and Sociobiology, 85-98.

Price, J., Sloman, L., Gardner, R., Gilbert, PR&hde, P. (1994). The social competition
hypothesis of depressioBritish Journal of Psychiatry, 16809-315.

Rapee, R. M. (1997). Potential role of childreanmgctices in the development of anxiety and
depressionClinical Psychology Review, 147-67.

Rivinus, H. A., & Katz, S. H. (1971). Evolution: Neorn behavior and maternal attachment.
Comments on Contemporary Psychiatry98-104.

Robinson, S. J., Sunram-Lea, S. |, Leach, J., &@Wwynch, P. J. (2008). The effects of
exposure to an acute naturalistic stressor on wgrkiemory, state anxiety and salivary
cortisol concentration$tress: The International Journal on the Biologystess, 11,

115-124.



216

Rose, A. J., & Rudolph, K. D. (2006). A review efxdifferences in peer relationship processes:
Potential trade-offs for the emotional and behalidevelopment of girls and boys.
Psychological Bulletin, 1328-131.

Rosenberg, M. (1965%0ciety and the adolescent chiRtinceton, NJ: Princeton University
Press.

Rounsaville, B. J., Weissman, M. M., Prusoff, B, & Herceg-Baron, R. L. (1979). Matrital
disputes and treatment outcome in depressed wahmenprehensive Psychiatry, 20,
483-490.

Russell, D. W., Kahn, J. H., Spoth, R., & AltmaiEr,M. (1998). Analyzing data from
experimental studies: A latent variable structeiglation modeling approaclournal of
Counseling Psychology, 458-29.

Safford, S. M., Alloy, L. B., Crossfield, A. G., Macco, A. M., & Wang, J. C. (2004). The
relationship of cognitive style and attachmentest@ depression and anxiety in young
adults.Journal of Cognitive Psychotherapy,, Z5-41.

Sagud, M., Hotujac, L., Mihaljevic-Peles, A., & dakevic, M. (2002). Gender differences in
depressionCollegium Antropologicum, 28.49-57.

Sapolsky, R. M. (2005). The influence of socialrdrehy on primate healtscience, 30848-
652.

Sareen, J., Cox, B. L., Afifi, T.O., de Graaf, Rsmundson, G. J.,, ten Have, M., et al. (2005).
Anxiety disorders and risk for suicidal ideatiordasuicide attempts: A population-based

longitudinal study of adult®Archives of General Psychiatry, 62249-1257.



217

Sareen, J., Houlahan, T., Cox, B. J., & Asmundé&onl. (2005). Anxiety disorders associated
with suicidal ideation and suicide attempts in lfeional Comorbidity Surveylournal
of Nervous & Mental Disease, 198,0-454.

Schlenker, B. R., Weigold, M. E., & Hallam, J. BR990). Self-serving attributions in social
context: Effects of self-esteem and social pressiangrnal of Personality and Social
Psychology58, 855—-863.

Schreier, A. M., & Williams, S. A. (2004). Anxiegnd quality of life of women who receive
radiation or chemotherapy for breast can@arcology Nursing Forum, 31.27-130.

Seeman, M. V. (1997). Psychopathology in womenraad: Focus on female hormones.
American Journal of Psychiatry, 153641-1647.

Seligman, M. E. P. (1975Helplessness: On depression development and deathFrancisco,
CA: Freeman.

Sheeran, P., Abrams, D., & Orbell, S. (1995). Unleyipent, self-esteem, and depression: A
social comparison theory approa8asic and Applied Social Psychology, 63-82.

Sheikh, J. |, Leskin, G. A., & Klein, D. F. (200Zender differences in panic disorder: Findings
from the National Comorbidity Survegumerican Journal of Psychiatry, 1595-58.

Shrout, P. E., & Bolger, N. (2002). Mediation inpeximental and nonexperimental studies: New
procedures and recommendatiddsychological Methods, 422-445.

Sloman, L. (2008). A new comprehensive evolutiomapdel of depression and anxielpurnal
of Affective Disorder, 10@19-228.

Sloman, L. & Gilbert, P. (Eds.). (200@ubordination and defeat: An evolutionary appro&zh

mood disorders and their therapylahwh, NJ: Lawrence Erlbaum Associates.



218

Spangler, G., & Zimmermann, P. (1999). Attachmeptesentation and emotion regulation in
adolescents: A psychobiological perspective orrmatenvorking modelsAttachment and
Human Development, 270-290.

Speilberger, C. D. (1983Manual for the State-Trait Anxiety Inventory STRdrm Y).Palo
Alto, CA: Consulting Psychologists Press.

Sroufe, L. A., Carlson, E. A,, Levy, A. K., & Egeld, B. (1999). Implications of attachment
theory of development psychopatholo®gvelopment and Psychopathology, 1413.

Statistics Canada (2001). Population by selectegi@brigins, by census metropolitan areas
(2001 census) — Edmonton. Retrieved April 30, 2®@8n Statistics Canada:
http://www40.statcan.ca/l01/cst01/demo27w-eng.htm

Steenkamp, J. E. M., & Baumgartner, H. (1998). Assg measurement invariance in cross-
national consumer researdournal of Consumer Research,, 28-90.

Stroud, L. R., Salovey, P., & Epel, E. S. (2002x Sifferences in stress responses: Social
rejection versus achievement strédislogical Psychiatry, 52318-327.

Taylor, S. E., Klein, L. C., Lewis, B. P., Gruendedl . L., Gurung, R. A. R., & Updegraff, J. A.
(2000). Biobehavioral responses to stress in fesndlend-and-befriend, not fight-or-
flight. Psychological Review, 10411-429.

Taylor, M. K., Reis, J. P., Sausen, K. P., Pad@iaA., Markham, A. E., Potterat, E. G., &
Drummond, S. P. A. (2008). Trait anxiety and salweortisol during free living and
military stressAviation, Space, and Environmental Medicine, 729-135.

Thorndike, R. M. (1997Measurement and evaluation in psychology and eéhrcés” ed.).

New York: Macmillan.



219

Todd, A. L., Boyce, P. M., Heath, A. C., & MartiN, G. (1994). Shortened versions of the
interpersonal sensitivity measure, parental bondisggument and intimate bond
measurePersonality and Individual Differences, ,1&23-329.

Tooby, J., & Cosmides, L. (1992). The psychologfoanhdation of culture. In J. Barkow, L.
Cosmides, & J. Tooby (EdsThe adapted mind: Evolutionary psychology and the
generation of cultur¢pp. 19-136). New York, NY: Oxford University Press

Trivers, R. (1972). Parental investment and seselgction. In B. Campbell (Ed$exual
selection and the decent of m&hicago, IL: Aldine.

Trivers, R. (1985)Social evolutionReading, Mass: Benjamin/Cummings.

Ungerer, J., & McMahon, C. (2005). Attachment asgghopathology: A lifespan perspective.
In J. L. Hudson & R. M. Rapee (Eds)sychopathology and the fam{lyp. 35-52). New
York, NY: Elsevier Science.

Wang, P. S., Simon, G., Kessler, R. C. (2003).Tdomemic burden of depression and the cost-
effectiveness of treatmennternational Journal of Methods in Psychiatric Rasch, 12,
22-33

Wei, M., Heppner, P. P., Russell, D. W., & YoungKS(2006). Maladaptive perfectionism and
ineffective coping as mediators between attachraedtfuture depression: A prospective
analysis.Journal of Counseling Psychology,,%¥-79.

Wei, M., Mallinckrodt, B., Russell, D. W., & Abrahg W. T. (2004). Maladaptive
perfectionism as a mediator and moderator betwdeh attachment and depressive
mood.Journal of Counseling Psychology,,D1-212.

Weissman, M. M., & Klerman, G. L. (1977). Sex difaces and the epidemiology of

depressionArchives of General Psychiatry, 338-111.



220

Wichstrom, L. (1999). The emergence of gender diffee in depressed mood during
adolescence: The role of intensified gender saatbn.Developmental Psychology, 35,
232-245.

Williams, N. L., & Risking, J. H. (2004). Adult roamtic attachment and cognitive
vulnerabilities to anxiety and depression: Exangartime interpersonal basis of
vulnerability modelsJournal of Cognitive Psychotherapy,,1824.

Yung, Y. F. & Bentler, P. M. (1996). Bootstrappiteghniques in analysis of means and
covariances structures. In G. A. Marcoulidies &R Schumacker (Eds Advanced
structural equation modeling: Issues and techniqipgs 195-226). Mahwah, NJ:
Lawrence Erlbaum Associates, Inc.

Zerbe, K. J. (1995). Anxiety disorders in womBnlletin of the Menninger Clinic, 5@, Suppl.

A), A38-A52.



221
Figure4 -1

Study 1 — Depression Model: The mediated structun@del of the relationship between the

defeat, social comparison, and secure attachmeptedicting interpersonal sensitivity and
submissive behaviours.
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Figure 4 — 2

Study 2 — Anxiety Model: The mediated structuradlehof the relationship between the defeat,

social comparison, and secure attachment in pratidnterpersonal sensitivity and submissive
behaviours.
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Figure 4 -3

The Depression Model from Study 1 for Males (N 5)12
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Figure 4 -4

The Depression Model from Study 1 for Females @68)
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Figure4 -5

The Anxiety Model from Study 2 for Males (N = 125)
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Figure 4 -6

The Anxiety Model from Study 2 for Females (N =)268
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Figure4 -7

Two-way interaction between self-esteem and defedicting depression when interpersonal
sensitivity is the end product in the female samédues of self-esteem and defeat are plotted
using low (one standard deviation below the meamdl) lligh (one standard deviation above the
mean) values of self-esteem and defeat.
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Table4 -1

Means, Standard Deviations, and Correlations fa Einal Model Variables- Males only (N =
125)

Variables M (SD) 1 2 3 4

1. DASS 21: Depression —P1 0.72 (0.74) -

2. DASS 21: Depression — P2 0.87 (0.81) H59** -

3. DASS 21: Anxiety — P1 0.51 (0.65) .20* 24** -

4. DASS 21: Anxiety — P2 0.56 (0.71) 21 22** 55** -

5. IPSM — P4 12.48 (2.53) 32** 27+ 18* 16*
6. IPSM — P2 13.60 (2.64) 32** 13 13 21
7. IPSM — P8 13.66 (2.55) 28** 14 .08 .18*
8. ASQ: Secure Attachment —P117.05 (3.11) - 55** -.38** -20%  -21*
9. ASQ: Secure Attachment —P5.40 (3.13) -53% - 43** -.25%* -19*
10. RBS: Social Risk — B1 12.71 (2.74) -.13 -.09 -.13 -.09
11. RBS: Social Risk — B2 11.38 (2.79) -.10 .04 -.14 -.02
12. SCS - Rarik 24.58 (6.65) -.35** - 35% -.05 -.13
13. SCS - Group Fit 19.50 (4.36) -29%*  -34** .00 -.10
14. SCS — AttractiveneSs 26.98 (4.97) -.36** -.32** -.08 -.18*
15. Defeat Scale — P1 1.42 (1.06) .56** .38** 29**  30**
16. Defeat Scale — P2 1.87 (0.71) A9** 04 28** 30
17. Defeat Scale — P3 1.98 (0.83) .60**  3*4 30 .28**
18. Submissive Behaviour — P1 7.09 (3.17) 19* 15 26%*  19*
19. Submissive Behaviour — P2 7.33 (3.06) 25%* 25%* 23 .18*

20. Submissive Behaviour — P3 6.03 (3.40) 26%** A7 A7 14
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21. SSES: Self-Esteem Tofal 77.05 (11.33) -.56** -.46** -24%% - 29%*



Variables 5 6
5. IPSM — P? -
6. IPSM — P2 2%k —
7. IPSM - P3 5O**  5g*

8. Secure Attachment — P1  -.49* - 25%*

9. Secure Attachment — P2  -.31** -.09

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

RBS: Social Risk — B1 -.16 -.03

RBS: Social Risk — B2 -28%% . DGk

SCS — Rarfk -.26**  -.05
SCS - Group Fit -.14 -.02
SCS — AttractiveneSs -24%  -10
Defeat Scale — P1 A1Fx 34%*
Defeat Scale — P2 32% 27
Defeat Scale — P3 26% 17
Submissive Behaviour — P1.24**  23%

Submissive Behaviour — P2 .34** 21*
Submissive Behaviour — P3.29*  27**

SSES: Self-Esteem Tofal -.43* - 49**

7 8 9
-29* -
-.12 2% =
.01 .05 14
-.05 24x*  25%*
-.08 AS** .36**
-.10 A3 41
-.21* A1 A3
33 -89 - 51
.20* -.54*% - 59**
14 -.61**-.60**
34rx - 37 -.28%
28** - B3 - 45%*
33 - 43 - 33
-41**  .63** .62**

10

52**

-.04

-.05

.00

-.08

-.09

-.06

-.02

.02

.03

A1
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Variables
RBS: Social Risk — B2
SCS — Rarfk
SCS — Group Fit
SCS — AttractiveneSs
Defeat Scale — P1
Defeat Scale — P2

Defeat Scale — P3

11

-.02

.02

19*

-.14

-.20*

-17

Submissive Behaviour — P%.16

Submissive Behaviour — P2-.20*

Submissive Behaviour — P3-.05

SSES: Self-Esteem Tofal

21*

231

12 13 14 15 16 17
.73** _
60**  71** -

=47 -39 48 -

-40**  -33** -43* .76 -

-44% - 41%* - 48** 2% 73—

-.09 -23*  -30* .38 .28** .33**

=23 35 -38* .36 .26%* .40%

-26%%  -28**  -34*%* 43* 38**  38*

39** A46** 53 -60** -63** -.62*



Variables 18 19
18. Submissive Behaviour - P1 -
19. Submissive Behaviour - P2 .75* -
20. Submissive Behaviour — P3 . 73*  67**

21. SSES: Self-Esteem Tofal -.39% . 54**

20

-.o1**

21

232

*n<.05
**n< .01
Note
P1 = parcel 1
P2 = parcel 2
P3 = parcel 3
@Depression Anxiety Stress Scales 21
®Interpersonal Sensitivity Measure
¢ Attachment Style Questionnaire
9 Risk Behavior Scale
®Social Comparison Scale
"Submissive Behaviour Scale

9 State Self-Esteem Scale



Table 4 -2

Means, Standard Deviations, and Correlations f@& Einal Model Variables- Females only (N

= 268)

Variables M (SD) 1 2 3 4
1. DASS 21: Depression —P1 0.88 (0.77) -
2. DASS 21: Depression — P2 0.95 (0.85) T2%* -
3. DASS 21: Anxiety — P1 0.52 (0.69) A49** 54** -
4. DASS 21: Anxiety — P2 0.67 (0.79) A6** A48** 61** -
5. IPSM — P4 12.84 (2.51) 27+ .28** 18** 20**
6. IPSM — P2 14.79 (2.94) 35** 37 23 .19
7. IPSM — P8 14.29 (2.64) 27** .26** 25** 31+
8. ASQ: Secure Attachment —P117.48 (3.06) - 44 - 41%* -29%*% - 27
9. ASQ: Secure Attachment —P7.14 (3.13) -35% - 31** -23% - 17
10. RBS: Social Risk — B1 13.21 (2.91) .00 10 -.02 .05
11. RBS: Social Risk — B2 11.64 (3.07) .05 A1 .02 .06
12. SCS - Rarik 24.55 (6.82) -43** - 43 -.32%*  -36%*
13. SCS - Group Fit 18.95 (4.84) -.39**  -38** =27 -.32%*
14. SCS — AttractiveneSs 25.51 (5.55) -.37** -.35** -30** - 31**
15. Defeat Scale — P1 1.62 (1.05) ST H55** A4Fx 42
16. Defeat Scale — P2 1.90 (0.81) S59** 305 A4*x 40
17. Defeat Scale — P3 2.09 (0.92) 58** 55 A4*x 40**
18. Submissive Behaviour — P1 7.52 (3.14) .32%* 28** 32%% 24+

19. Submissive Behaviour — P2 6.80 (3.23) 31 29%* 33 23
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20. Submissive Behaviour — P3 6.27 (3.54) 26%  24** 30%* 21%*

21. SSES: Self-Esteem Tofal 73.82 (12.38) -.56** -.52%* -46%*  -43%



Variables 5 6 7 8 9
5. IPSM — P? -
6. IPSM — P2 59F* -
7.1IPSM - P3 5gF B8 -
8. Secure Attachment —P1  -37*  -31** -32% -
9. Secure Attachment —P2  -.38* -30** -21** .66* -
10. RBS: Social Risk —B1 ~ -20* -04  -11 .08 13*
11. RBS: Social Risk — B2 ~ -.22** -04 -16* .08 16*
12. SCS - Rarik -A40* - 427 - 38** .64** A4A8**
13. SCS - Group Fit -.38** -38** -37* 52**  36%*
14. SCS — AttractiveneSs -39% - 39% - 42% 54 37
15. Defeat Scale — P1 A0*%* 41 38 - 51 - 42%
16. Defeat Scale — P2 A6** 43 40*%* - 55%* - 47
17. Defeat Scale — P3 36**  .40**  .34** -8B -.46**
18. Submissive Behaviour — P1.38**  40*  37*  .33% .28
19. Submissive Behaviour — P2 .45%* . 39%*  3@* .43 . 37**
20. Submissive Behaviour — P3.30** 27+  30% - 41% .33
21. SSES: Self-Esteem Tofal -.44** -55* -52%  Go** A48**

10

.60**

.08

12

.16*

-.07

-.13*

-.08

-.20%*

-.12

_17**

14~

235



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Variables 11

RBS: Social Risk — B2 -

SCS - Rarfk .05
SCS - Group Fit 16
SCS — AttractiveneSs .18**
Defeat Scale — P1 -.09
Defeat Scale — P2 -12
Defeat Scale — P3 -.06

Submissive Behaviour — P1.20**
Submissive Behaviour — P2-.16**
Submissive Behaviour — P3.16*

SSES: Self-Esteem Tofal .17**

12 13 14 15
9 -
5% .81* -
-49* - 44% - 40 —
-53% - 490 - B4*  79**
-o1F - 47 - B4** AT
=37 -34*  -38%  20%*
=37 =29 -30%* .36**
=31 -30** -35%* .33*
.56** S59**  .65**  -.66**

16

.82**

39**

39**

34**

-.68**

236

17

37

A40**

32%*

-.68**



Variables 18 19
18. Submissive Behaviour - P1 -
19. Submissive Behaviour - P2 .75* -
20. Submissive Behaviour — P3  .69**  72**

21. SSES: Self-Esteem Tofal AT - A5

20

- 43

21
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*n<.05
**n< .01
Note
P1 = parcel 1
P2 = parcel 2
P3 = parcel 3
@Depression Anxiety Stress Scales 21
P Interpersonal Sensitivity Measure
¢ Attachment Style Questionnaire
9 Risk Behavior Scale
®Social Comparison Scale
"Submissive Behaviour Scale

9 State Self-Esteem Scale
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Table 4 -3

Correlation Among Latent Variables for the MeasueeimModel and Moderation — Males only

Variables 1 2 3 4 5 6 7 8

1. Defeat

2. Social Comparison -54  ---

Xk

3. Secure Attachment -68 .50

4. Self-Esteem 67 527 67 -

5. Depression 59 -43° -57 -57 -

6. Anxiety 37 -12  -26 -300 28 -

7. IPSM Total 37 -18 -34 .53 32 22 -

8. SBS Total 44 34" -48 -53 26 24 38 @ -
Note.N = 125.

"p<.05," p<.01
®Interpersonal Sensitivity Measure

®Submissive Behaviour Scale
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Table 4 -4
Correlation Among Latent Variables for the MeasueeimModel and Moderation — Females

only

Variables 1 2 3 4 5 6 7 8

1. Defeat
2. Social Comparison  -58  ---

3. Secure Attachment -59 58  ---

4. Self-Esteem 72 65 57 -

5. Depression 65 -46  -44  -58 -

6. Anxiety 51 -38 -29° -49° 59 -

7. IPSM Total 50 -49° -40° -58 38 297 -

8. SBS Total 42 41 44 -49 34 33 46 0 -
Note.N = 268.

"p<.05, " p<.01
®Interpersonal Sensitivity Measure

®Submissive Behaviour Scale
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Table 4 -5

Gender Invariance for the Depression Model: IndiatiStandardized Path Coefficient
Compared for Males (N = 125) and Females (N = 268)

Latent Variable Pathways Structural Weigyf p-value
with Hf

Defeat— Depression 7.945 - 6.846 = 1.099 .29

Social Comparisor» Depression 7.945 - 5.880 = 2.065 15

Secure Attachment> Depression 7.945 — 3.498 = 4.447 .04

Depression— Submissive Behavior 7.945 — 7.892 = 0.466 A7

Depression— Interpersonal Sensitivity  7.945 — 5.888 = 2.057 15

Note Defeat = Defeat Scale; Social Comparison = $@uanparison Scale; Secure Attachment
= the Confidence subscale from the Attachment Spylestionnaire; Depression = Depression
subscale from the Depression Anxiety Stress S@dlpkterpersonal Sensitivity = Interpersonal
Sensitivity Measure; and, Submissive Behaviour brifigsive Behaviour Scale.

"p<.05
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Table 4 -6

Gender Invariance for the Anxiety Model: Individigthndardized Path Coefficient Compared
for Males (N = 125) and Females (N = 268)

Latent Variable Pathways Structural Weity? p-value
with Hf

Defeat— Anxiety 11.505-10.078 =1.427 .23

Social Comparisor> Anxiety 11.505 -5.177 = 6.328 01

Secure Attachment> Anxiety 11.505 —-9.401 = 2.104 15

Anxiety — Submissive Behavior 11.505 —-9.290 = 2.215 4 1

Anxiety — Interpersonal Sensitivity 11.505 — 11.446 = .059 .81

Note Defeat = Defeat Scale; Social Comparison = $@uanparison Scale; Secure Attachment
= the Confidence subscale from the Attachment Spylestionnaire; Anxiety = Anxiety subscale
from the Depression Anxiety Stress Scales 21; peteonal Sensitivity = Interpersonal
Sensitivity Measure; and, Submissive Behaviour brifigsive Behaviour Scale.

"p<.05
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Table 4 -7

Hierarchical Regression Analyses with Defeat, SaC@mparison, Secure Attachment, Depression/Anxaety the Interaction
Effects of Self-Esteem as Predictors of Submig&ataviour for Males

Variable B F AR?

Step 1

Fokk

26 (.267)

Defeat 21(.13)  3.11(1.17)

Social Comparison -.10(-.11) 1.08(1.23)

Secure Attachment -35(-.31) 9.32.99")

Depression -11(.11) 1.04(1.75)

Step 2 .02(.02)
Defeat x Self-Esteem 13(.13) 2.54(2.58)

Step 2 .00(.00)
Social Comparison x Self-Esteem .03(.04) 3(.21)

Step 2 .02(.02)

Secure Attachment x Self-Esteem -.14(-.14)2.47(2.59)
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Variable B F AR?
Step 2 .03(.03)
Defeat x Self-Esteem 11(.112) .62(.61)
Social Comparison x Self-Esteem .13(15) .84@.20)
Secure Attachment x Self-Esteem -11(-.12) .51(.62)

Note Numbers in brackets are for the Anxiety modelilevBbepression numbers do not have brackets.

"p<.05. 7 p<.01.” p<.001.
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Hierarchical Regression Analyses with Defeat, SaC@mparison, Secure Attachment, Depression/Anxaety the Interaction

Effects of Self-Esteem as Predictors of Interpeak8ensitivity for Males

Variable

B F AR?

Step 1
Defeat
Social Comparison
Secure Attachment
Depression
Step 2
Defeat x Self-Esteem
Step 2
Social Comparison x Self-Esteem
Step 2

Secure Attachment x Self-Esteem

Fokk

A7 (167)

21(.23)  2.69(3.41)

.07(.05) 46(.19)
-15(-19)  1.48(2.63)

16(.09)  2.12(.76)

02(.02)
16(.15)  3.34(2.94)
.01(.01)
-.10(-.09) 1.16(.91)
02(.02)

-.16(-.14)2.86(2.27)



Variable

Step 2
Defeat x Self-Esteem
Social Comparison x Self-Esteem

Secure Attachment x Self-Esteem
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F AR?

.02(.02)

11(.12) .53(.63)

-.02(-.02) .11(.02)

-.05(-.03) .04(.04)

Note Numbers in brackets are for the Anxiety modelilevbepression numbers do not have brackets.

"p<.05 " p<.01.” p<.001.
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Hierarchical Regression Analyses with Defeat, SaC@mparison, Secure Attachment, Depression/Anxaety the Interaction

Effects of Self-Esteem as Predictors of Submig&ahaviour for Females

Variable

B F AR?

Step 1
Defeat
Social Comparison
Secure Attachment
Depression
Step 2
Defeat x Self-Esteem
Step 2
Social Comparison x Self-Esteem
Step 2

Secure Attachment x Self-Esteem

Fokk

25(.267)

16(.13)  3.71(2.77)

-15(-.13)  4.@®42)

-.23(-.25) 10.412.24")

.07(.15) 91(5.y2

.00(.00)
06(.07)  1.09(1.38)

.00(.00)
-.05(-.05) .72(.73)

.00(.00)

-.01(-.00) .02(.00)



Variable

Step 2
Defeat x Self-Esteem
Social Comparison x Self-Esteem

Secure Attachment x Self-Esteem
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F AR?

.01(.01)

.09(.12) .78(1.30)

-.03(-.02) .11(.06)

.08(.09) .81(1.25)

Note Numbers in brackets are for the Anxiety modelilevbepression numbers do not have brackets.

"p<.05 " p<.01.” p<.001.
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Hierarchical Regression Analyses with Defeat, SaC@mparison, Secure Attachment, Depression/Anxaety the Interaction

Effects of Self-Esteem as Predictors of Interpeak8ensitivity for Females

Variable

B F AR?

Step 1
Defeat
Social Comparison
Secure Attachment
Depression
Step 2
Defeat x Self-Esteem
Step 2
Social Comparison x Self-Esteem
Step 2

Secure Attachment x Self-Esteem

*kk

3T (317)

27(.28)  11.7214.807)

-.28(-.28) 172@7.337)

-.05(-.06) .59(.68)
.05(.02) 51(.16)

.0101)
11(.12) 4(3574)

.00(.00)
-.03(-.03) .33(.28)

.00(.00)

.00(.00) 0O(.0m)



Variable

Step 2
Defeat x Self-Esteem
Social Comparison x Self-Esteem

Secure Attachment x Self-Esteem

249

F AR?

.02.02)

.29(.28) 1.12(8p5

.10(.10)  8.80 (1.18)

13(12)  60@.27)

Note Numbers in brackets are for the Anxiety modelilevbepression numbers do not have brackets.

"p<.05 " p<.01.” p<.001.
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Chapter 5
CONCLUSION

The overarching intent of this research project ted®ster a better understanding of the
evolved mechanisms that operate in depressed nmubdriety for both men and women. The
social risk hypothesisuggests that mild to moderate depression is apt&e mechanism that
performs several vital tasks for individuals instmmood state (Allen & Badcock, 2003). First, a
depressed person has a heightened sensitivitycial sisks or threats of rejection. Second,
depressed mood in an individual signals to otheathe or she is not a social threat. As well,
there is a drive toward eliciting more social supfp@m significant others during a period of
low mood. Lastly, theocial risk hypothesisontends that depression will reduce an individual
propensity to engage in socially risky, appetitpahaviours.

This study examined several hundred adult workers 897) from Edmonton and
surrounding areas on measures of secure attachsoerd| comparison, defeat, depression,
anxiety, self-esteem, interpersonal sensitivity] anbmissive behaviours. Structural equation
modeling (SEM) was then used to examine the relakips between these variables as specified
in Allen and Badcock’s (2003ocial risk hypothesisiodel across three separate studies. As
well, each study tested for the moderating effet®ocial investment potentiéle., self-esteem)
in the individual models.

Study 1

Allen and Badcock’s (2003) speculation that thregg social experiences that involve
agency and affiliation will force individuals to ery cognizant of further losses to their social
standing proved to be supported in Study 1. Theselts gave convincing support of an adaptive

evolutionary mechanism operating within depresseddnAll of the purported relationships in
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thesocial risk hypothesifit well with the data according to the SEM analysAs well, all
pathways to interpersonal sensitivity and subméesbehaviours were fully mediated by
depression.

The activation of the depressive mechanism ingiateeappraisal of one’s role pursuits
such that both communicative (signaling to redincedts and to elicit safe forms of support) and
resource acquisition behaviours (taking a risk-s@e@pproach to interpersonal conflict and
competition) are recalibrated. In modern day trasglates into a need to attend to (and be aware
of) how our speech, posture, eye contact, and e#trbial and nonverbal cues impact the quality
of our social relationships. These aspects of soteraction are vitally important when a
person perceives a drop in self-worth comparedhers in one’s community sphere. When
depressed mood ensues, there is a cautiousnesketieddps when dealing with friends, family,
and work associates. A depressed individual doewant to communicate animosity nor would
one want to challenge others, rather there is\eeda acquire more support.

The need for social support in times of depreskaslong been recognized (e.g., Brown &
Harris, 1978); however, it is the careful acquasitbdf this resource that is so important in the
social risk hypothesidn many respects the empirical support of thisl@onary model of
depression is strikingly similar to Coyne’s (1976dgractionalmodel which combines the
behavioural operations of individuals with the téats of socially significant others in their
everyday context. Given that it is the negativpoeses by others that play a key role in the
maintenance of depression (Coyne, 1976a, 199%8peedsed person would need to be very
mindful of how they are perceived by socially imgamt individuals. According to theocial risk
hypothesisa depressed person would want to gradually lrdlségr social investment potential

(SIP) through submission and increased interpetsamsitivity as opposed to eliciting
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impatience, hostility, and rejection by becomingiy needy (Coyne, 1976b). Being too
demanding (e.g., excessive amount of phone callg)push a depressed person’s social
supports away, whereas a discrete “cry for helpl'prvovide slow and steady gains in one’s
perceived value on both an intrapersonal and ietesgnal level.

Study 2

The results of Study 2 challenged Allen and Bad=o(003) assertion that thesocial risk
hypothesisnodel was exclusive to depression. The SEM anslysevided a good fit to the data
when anxiety served as the mediator (in place pfetsion); however, not all of the paths were
statistically significant. In particular, the ratatship between secure attachment and the two
outcome measures (i.e., interpersonal sensitivitysaibmissive behaviours) were not mediated
by anxiety.

The lack of statistically significant mediation Wween secure attachment and both
interpersonal sensitivity and submissive behavisuggests that anxiety is more linked to
markers of social rank (i.e., social comparison exgkeriences of defeat) as opposed to having a
need to elicit support from a secure base. Thidirignmay speak to the differences in
relationship development experienced by adults @atto children who are very reliant on
attachment figures doing the work to build and rteama caring relationship (i.e., parent-child
dyad). The participants in the present study wiradalts and perhaps this factor accounted for
the lack of mediation by anxiety in tkecial risk hypothesisAlthough waning social relations
are related to some forms of distress (especiaipyession) it seems that adults are less prone to
experiences of anxiety when this occurs. The ols/toeatment implication is the need to create

instances where social feats can be accomplished layxious individual. This slow acquisition
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of successful social ventures will serve to allexile symptoms according to the cyclical nature
of thesocial risk hypothesis

The overall operation of anxiety as a mediatohmsbcial risk hypothesiss commensurate
with other evolutionary theorists who have acknalgked the many overlapping features of these
two psychological disorders (e.g., Price, Gardder,& Erickson, 2004; Sloman, 2008; Sloman,
Farvolden, Gilbert, & Price, 2006). The evolutionargnificance of anxiety as a priming system
that raises awareness of threat seems highly aéapiihin a social context, especially in our
environment of evolutionary adaptatiGBEA; Tooby & Cosmides, 1992). This study has
illuminated the social variables that need to bdr@sked from a treatment standpoint.
Study 3

A third study was conducted to provide clarification the influence that sex differences
may have within theocial risk hypothesidt is well-established that depression and agxiet
occur in women at a rate of 2 to 3 times more thair male counterparts (Kessler et al., 1994,
Murphy et al., 2004; Pajer, 1995; Weissman & KlemnE77; Zerbe, 1995). As well, many sex
differences exist especially in evolutionarily inm@mt areas (see Bjorklund & Pellegrini, 2002).
These two factors prompted the need for an invatstig into possible differences between
males and females in the mechanisms oktwal risk hypothesis

Some of the results in Study 3 were surprisingcBipally, men had a stronger negative
association in the relationship between securelatiant and depression. This finding would
suggest that when men feel that their close relalips are tenuous, the depressive mechanism
is more likely to be activated. This sex differemc@nportant, as most researchers commonly
attribute social closeness to be more vital for wor(e.g., Taylor et al., 2000), but men prone to

depressed mood seem to need this safe supportchs(ihnot more) than women. Also,
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contrary to the commonly found negative associdbeveen social comparison and anxiety,
men actually experienced more anxiety when theggreed themselves more highly ranked in
the social context. Thus, it would be prudent f@ntal health therapists to be aware of this
relationship and provide their male clients witlstimformation, as involvement in non-
competitive social activities would likely alleveasome of this evolutionarily adaptive anxiety.
General Conclusion

Overall, these three studies offered a comprehernsst of Allen and Badcock’s (2003)
algorithmic model of adaptive depression. The fugdi of these investigations support the
operation of an evolutionary mechanism that hagiwed in modern day humans due to its
ability to stave off ostracism and promote prodeetjroup living in our EEA. Theocial risk
hypothesisnodel seems to operate in a similar manner fdr depression and anxiety. As a
result, clinicians and researchers have many magreues to explore in order to better

understand these two psychological disorders.
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Appendix A
Cover Letter
Dear Sir or Madam,

My name is Joshua Dunn, | am a Ph.D. studentarCibunselling Psychology program at
the University of Alberta. The present study wil bsed to fulfill the dissertation requirements
for my Doctorate of Philosophy (Ph.D.).

The enclosed package contains a combination ofunea to assess the relationship
between risk taking behaviours and depressed mowaaiiking adults. Unfortunately, this is a
topic and population (i.e., working adults) thas leeen largely ignored in the research literature.
| am asking you to complete this anonymous questiva package to help me better understand
the impact that social factors and depressive sympthave on your life. | have completed the
guestionnaire package myself and it took betweear2030 minutes to finish. | know your time
is valuable and | would greatly appreciate youtipgmation in this large anonymous study.

Sincerely yours,

P.S. For a more detailed account of this studysgl@afer to the enclosed “Information Sheet.”
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Information Sheet about the Risk Taking and Depredsn Project

Principal Researchet Joshua C. Dunn
#202 7120 77Avenue
Edmonton, AB T6B OB6
Phone (780) 886-6540

In this society adults have many responsibilitied demands such as family, finances, social
stressors, and work. These numerous pressuresqaartocularly harmful to those who have
poor relations with significant others and/or areonstant social comparison with others. Such
pressures can lead to depressed mood which caraftenteractions with others, especially
with regard to the risks we take in social domains.

The main objective of this study is to better ustiand the cause of depressed mood and its
relationship to risk taking behaviours in workindués. You and your company are among the
broad range of working adults that have been s&deict participate in this study. Your
participation involves filling out a questionnapackage that will take approximately 30-40
minutes to complete as well as mailing the packaglee enclosed self-addressed, stamped
envelope lote Please attempt to complete the entire questiompaickage all at one time (i.e.,
in the evening), rather than at multiple sittinB&turning the questionnaire package will indicate
that you are consenting to participate in this gtaehd to not return the questionnaire package
indicates that you do not consent to participatinis research. Your name will not be included
in any manner in the data collection, instead geticipant will be differentiated by an ID
number to ensure complete anonymity. Only the gpalaesearcher, Joshua C. Dunn, will view
the questionnaire responses. All questionnaire ek will be strictly confidential, and these
responses will remain locked in the University dbérta Education Clinic at all times.

This is a voluntary project, and while the findirafghis research may be published, your
identity will be unknown, and therefore confidehtiaof your responses will be ensured at all
times. A summary of the main research findingsloabtained at the office of the supervising
professor (Dr. William Whelton at 6-123G Educatiarth, University of Alberta) of the

principal research after the study has been coexbléthe study has been reviewed and
approved by the Research Ethics Board of the Raswf Education and Extension at the
University of Alberta. For questions regarding pants rights and ethical conduct of research,
contact the Chair of the Research Ethics Boar@&Q)(492-3751.

There is a very small possibility that you may beemewly aware of feelings of emotional
distress as you are completing the questionndirsach feelings were to be acute or to persist,
you are encouraged to seek consultation from addamental health professional or visit the
nearest hospital emergency department. The possblefits this study may offer include
increased self-knowledge, and an expansion of gaareness of thoughts and feelings and how
you have been coping with them.
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Appendix B

Demographic Sheet

The following demographic questions are voluntamt, the information would be greatly

appreciated for research purposes.

1.

Please write your age in the space provided.

AGE:

2.

3.

Please indicate your gender by checking eithade ror female.
MALE
FEMALE

Please indicate your current status from theviehg list of options by checking the one(s)

that applies to you:

4.

SINGLE
DIVORCED
MARRIED
COMMON-LAW or OTHER LONG-TERM RELATIONSHIP

Please indicate your ethnicity by checking oh#he following options that describes you:
CAUCASION

ABORIGINAL

BLACK/AFRICAN-CANADIAN

MIDDLE EASTERN
ASIAN

HISPANIC

EAST INDIAN

OTHER (please specify)

5. Please specify your job-type (e.g., welder, kamnurse, construction, psychologist) in

this space
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Appendix C

Depression Anxiety Stress Scale-Brief Version (DAS&L)

For each of the statements below, please circlentimeber which best indicates how much the
statement applied to you OVER THE PAST WEEK. Thare no right or wrong answers. Do
not spend too much time on any one statement.

0 = Did not apply to me at all

1 = Applied to me to some degree

2 = Applied to me a considerable degree, or a gawtlof the time

3 = Applied to me very much, or most of the time

| felt downhearted and blue.

| felt that | had nothing to look forward to

© N o g s~ w D P

| felt that life was meaningless.

| felt | wasn’t worth much as a person.

| was unable to become enthusiastic aboudhizug.

| couldn’t seem to experience any positeadifg at all.

| found it difficult to work up the initiateé to do things.

| was aware of the action of my heart inghsence of physical exertion

(e.g., sense of heart rate increase, heart miaseat).
____ 9.1 was aware of dryness of my mouth.
___10.1 experienced breathing difficulty (e.g.cessively rapid breathing,
breathlessness in the absence of physical exertion)
11. I experienced trembling (e.g., in the hands

___12. 1 was worried about situations in whichi¢jimi panic and make a fool of myself.
____13. | felt | was close to panic.

____14. | felt scared without any good reason.

____15. | found it hard to wind down.

____16. | found it difficult to relax.

____17. | felt that | was using a lot of nervousigy.
___18. | found myself getting agitated.

____19. | tended to over-react to situations.
___20. | felt that I was rather touchy.

21. | was intolerant of anything that kept muerf getting on with what | was doing.



260
Appendix D

Risk Behavior Scale

For each of the following statements, please iridigaurlikelihood of engaging in each activity or behavior.
Provide a rating fromi to 5 using the following scale:

1 2 3 4 5
Very unlikely Unlikely Not sure Likely Very likely
. Admitting that your tastes are different fronogk of your friends.
. Going camping in the wilderness, beyond thdization of a campground.
. Betting a day’s income at the horse races.

. Buying an illegal drug for your own use.

1

2

3

4

5. Cheating on an exam.

6. Chasing a tornado or hurricane by car to takendtic photos.

7. Investing 10% of your annual income in a modegrbowth mutual fund.

8. Consuming five or more servings of alcohol sirggle evening.

9. Cheating by a significant amount on your incdenereturn.

10. Disagreeing with your father on a major issue.

11. Betting a day’s income at a high stake pokenegga

12. Having an affair with a married man or woman.

13. Forging somebody’s signature.

14. Passing off somebody else’s work as your own.

15. Going on a vacation in a third-world countryheiut prearranged travel
and hotel accommodations.

16. Arguing with a friend about an issue in whi@hdr she has a very different
opinion.

17. Going down a ski run that is beyond your apiit closed.

18. Investing 5 % of your annual income in a veygaulative stock.

19. Approaching your boss to ask for a raise.

20. lllegally copying a piece of software.

21. Going whitewater rafting during rapid wateniin the spring.

22. Betting a day’s income on the outcome of atspgpevent (e.g., baseball,

soccer, or football).



23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

1 2 3 4 5

Very unlikely Unlikely Not sure Likely Very likely

Telling a friend if his or her significant othteas made a pass at you.
Investing 5% of your annual income in a conave stock.
Shoplifting a small item (e.g., a lipstick open).

Wearing provocative or unconventional clothe®ocasion.
Engaging in unprotected sex.

Stealing an additional TV cable connectiontioé one you pay for.

Not wearing a seatbelt when being a passendkeifront seat.

Investing 10% of your annual income in governtimnds (treasury bills).

Periodically engaging in a dangerous sport,(eiguntain climbing or
sky diving).

Not wearing a helmet when riding a motorcycle.

Gambling a week’s income at a casino.

Taking a job that you enjoy over one that ssfigious but less enjoyable
Defending an unpopular issue that you beliawe# a social occasion.
Exposing yourself to the sun without using suesn.

Trying out bungee jumping at least once.

Piloting your own small plane, if you could.

Walking home alone at night in a somewhat wnaaéa of town.

Regularly eating high cholesterol foods.
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Appendix E

Social Comparison Scale

Please place a mark on each line at a point wheshdescribes the way in which you see yourself in
comparison to others

Example:
Shot 1 2 3 4 5 6 7 8 9 10 Tall

If you put a mark on 3 this means you see youesefhorter than others; if you put a mark at 5duab
average; and a mark at 7 somewhat taller.

*In relationship to others | generally feel...

262

1 2 3 4 5 6 7 8 9 10
Inferior Superior
1 2 3 4 5 6 7 8 9 10
Incompetent Competent
1 2 3 4 5 6 7 8 9 10
Unlikeable Likeable
1 2 3 4 5 6 7 8 9 10
Left Out Accepted
1 2 3 4 5 6 7 8 9 10
Different Same
1 2 3 4 5 6 7 8 9 10
Untalented More talented
1 2 3 4 5 6 7 8 9 10
Weaker Stronger
1 2 3 4 5 6 7 8 9 10
Unconfident More Confident
1 2 3 4 5 6 7 8 9 10
Undesirable More desirable
1 2 3 4 5 6 7 8 9 10
Unattractive More attractive
1 2 3 4 5 6 7 8 9 10

Outsider Insider



Please indicate the frequency that you engageeifollowing behaviours:

Appendix F

Submissive Behaviour Scale

1 = Never

2 = Almost Never
3 = Sometimes

4 = Very Often

5 = Always

1. | agree that | am wrong, even though | knowl
I’'m not.

2. | do things because other people are doing 1
them, rather than because | want to.

3. | would walk out of a shop without 1
guestioning, knowing | had been short
changed.

4. | let others criticize me or put me down 1
without defending myself.

5. | do what is expected of me even when | dorf’'t
want to.

6. If I try to speak and others continue, | shut up

7. | continue to apologize for minor mistakes.| 1

8. | listen quietly if people in authority say 1
unpleasant things about me.

9. | am not able to tell my friends when lam | 1
angry with them.

10. | At meetings and gathering, | let others 1
monopolize the conversation.

11. | I don't like people to look straight at me wheh
they are talking.

12. | I say ‘thank you’ enthusiastically and 1
repeatedly when someone does a small fayour
for me.

13. | | avoid direct eye contact. 1

14. | | avoid starting conversations at social 1
gatherings.

15. | I blush when people stare at me. 1

16. | I pretend | am ill when declining an 1

invitation.
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Appendix G

State Self-Esteem Scale (SSES)

This is a questionnaire designed to measure whaag®thinking at this moment. There is no rigigvaer for
any statement. The best answer is what you feéalésof yourself at this moment. Be sure to amslleof the
items, even if you are not certain of the best amswAgain, answer these questions as they arddry@u
RIGHT NOW. .

1. | feel confident about my abilities.

1 2 3 4 5

not at all a little bit somewhat yenuch extremely
2. 1 am worried about whether | am regarded asaess or failure.

1 2 3 4 5

not at all a little bit somewhat yenuch extremely
3. | feel satisfied with the way my body lookghi now.

1 2 3 4 5

not at all a little bit somewhat yenuch extremely
4. | feel frustrated or rattled about my perforican

1 2 3 4 5
not at all a little bit somewhat vemyuch extremely

5. | am dissatisfied with my weight.

1 2 3 4 5
not at all a little bit somewhat yenuch extremely

6. | feel self-conscious.

1 2 3 4 5
not at all a little bit somewhat yenuch extremely

7. | feel as smart as others.

1 2 3 4 5
not at all a little bit somewhat yenuch extremely

8. | am pleased with my appearance right now.

1 2 3 4 5
not at all a little bit somewhat yenuch extremely

9. | am worried about what other people think @ m

1 2 3 4 5
not at all a little bit somewhat yenuch extremely



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

| feel confident that | understand things.

1 2 3 4 5
not at all a little bit somewhat yenuch extremely

| feel that | am having trouble understandinggs that | read.

1 2 3 4 5

not at all a little bit somewhat yenuch extremely

| feel that others respect and admire me.

1 2 3 4 5
not at all a little bit somewhat yenuch extremely

| feel displeased with myself.

1 2 3 4 5

not at all a little bit somewhat yenuch extremely

| feel good about myself.

1 2 3 4 5
not at all a little bit somewhat yenuch extremely

| feel inferior to others at this moment.

1 2 3 4 5
not at all a little bit somewhat yenuch extremely

| feel unattractive.

1 2 3 4 5

not at all a little bit somewhat yenuch extremely

| feel concerned about the impression | amingak

1 2 3 4 5
not at all a little bit somewhat yenuch extremely

| feel that | have less scholasitic abilitytvi now than others.

1 2 3 4 5

not at all a little bit somewhat yenuch extremely

| feel like I'm not doing well.

1 2 3 4 5
not at all a little bit somewhat yenuch extremely

I am worried about looking foolish.

1 2 3 4 5
not at all a little bit somewhat yenuch extremely
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Attachment Style Questionnaire
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Show how much you agree with each of the followitegns by rating them on this scale: 1 = totallyadi®e; 2 = strongly
disagree; 3 = slightly disagree; 4 = slightly agi®e strongly agree; or 6 = totally agree.

Totally Strongly | Slightly | Slightly | Strongly | Totally
Disagree | Disagree | Disagree | Agree Agree Agree

1. Overall | am a worthwhile person. 1 2 3 4 5 6

2. | am easier to get to know than most | 1 2 3 4 5 6
people

3. | feel confident that other people will be| 1 2 3 4 5 6
there for me when | need them.

4. | prefer to depend on myself rather than 1 2 3 4 5 6
other people.

5. | prefer to keep to myself. 1 2 3 4 5 6

6. To ask for help is to admit that you're a| 1 2 3 4 5 6
failure.

7. People’s worth should be judged by whial 2 3 4 5 6
they achieve.

8. Achieving things is more important tharn 1 2 3 4 5 6
building relationships.

9. Doing your best is more important than| 1 2 3 4 5 6
getting along with others.

10. If you've got a job to do, you should do|itl 2 3 4 5 6
no matter who gets hurt.

11. It's important to me that others like me.| 1 2 3 4 5 6

12. It's important to me to avoid doing thingsl 2 3 4 5 6
that others won't like.

13. | Ifind it hard to make a decision unless | 1 2 3 4 5 6
know what other people think.

14, My relationships with others are generally 2 3 4 5 6
superficial.

15. | Sometimes I think that I am not good at 1 2 3 4 5 6
all.

16. | find it hard to trust other people. 1 2 3 4 5 6

17. | find it difficult to depend on others. 1 2 3 4 5 6
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18. | find that others are reluctant to get as| 1 2 3 4 5 6

close as | would like.
Totally Strongly | Slightly | Slightly | Strongly | Totally
Disagree | Disagree | Disagree | Agree Agree Agree

19. | find it relatively easy to get closeto | 1 2 3 4 5 6
other people.

20. | find it easy to trust others. 1 2 3 4 5 6

21. | feel comfortable depending on others, 1 2 3 4 5 6

22. | worry that others won’t care about me|édls 2 3 4 5 6
much as | care about them.

23. | worry about people getting too close. | 1 2 3 4 5 6

24, | worry that | won't measure up to othen 1 2 3 4 5 6
people.

25. | have mixed feelings about being close tb 2 3 4 5 6
others.

26. | While I want to get close to others, | feell 2 3 4 5 6
uneasy about it.

27. | wonder why people would want to be | 1 2 3 4 5 6
involved with me.

28. It's very important to me to have a closg 1 2 3 4 5 6
relationship.

29. | worry a lot about my relationships. 1 2 3 4 5 6

30. | wonder how | would cope without 1 2 3 4 5 6
someone to love me.

31. | feel confident about relating to others.| 1 2 3 4 5 6

32. | | often feel left out or alone. 1 2 3 4 5 6

33. | often worry that | do not really fit in 1 2 3 4 5 6
with other people.

34. | Other people have their own problems,|sb 2 3 4 5 6
| don’t bother them with mine.

35. | When I talk over my problems with 1 2 3 4 5 6
others, | generally feel ashamed or
foolish.

36. | am too busy with other activitiestoput 1 2 3 4 5 6
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much time into relationships.
37. If something is bothering me, others are 1 2 3 4 5 6
generally aware and concerned.
38. I am confident that other people will like 1 2 3 4 5 6
and respect me.
Totally Strongly | Slightly | Slightly | Strongly | Totally
Disagree | Disagree | Disagree | Agree Agree Agree
39. | get frustrated when others are not 1 2 3 4 5 6
available when | need them.
40. | Other people often disappoint me. 1 2 3 4 5 6




Instructions: A number of statements are listedWwelhich relate to how you might feel about youirsel
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Interpersonal Sensitivity Measure (IPSM)
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other people in your life. Please circle the nunthat applies best to you. Respond to each stateam&rms
of how you feel RIGHT NOW, rather than just in gealeThere are no right or wrong answers.

1 = Very like you

2 = Moderately like you

3 = Moderately unlike you
4 = Very unlike you

1. | feel insecure when | say goodbye to people. 3 4

2.* | I worry about the effect | have on other peopl 3 4

3. * | lavoid saying what I think for fear of beingjected. 3 4

4.* | | feel uneasy meeting new people.

5. If others knew the real me, they would not hke. 3 4

6. | feel secure when I'm in a close relationship. 3 4

7.* | I don’t get angry with people for fear that bsnhurt them. 3 4

8.* | After a fight with a friend, | feel uncomfortebuntil | have made peace.

9. * | I am always aware of how other people feel. 3 4

10.* | | worry about being criticized for things | havedsar done. 3 4

11.* | I always notice if someone doesn’t respond to me. 3 4

12. | I worry about losing someone close to me. 3 4

13. | | feel that people generally like me. 2

14. | 1 will do something | don’t want to do rathbah offend or upset 3 4
someone.

15. | I can only believe that something | have dengood when someone 3 4
tells me itis.

16.* | 1 will go out of my way to please someone | am elts 3 4

17. | | feel anxious when | say goodbye to people. 3 4

18. | | feel happy when someone compliments me. 2 34

19. | | fear that my feelings will overwhelm people. 3 4

20. | I can make other people feel happy. 2

21. | Ifind it hard to angry with people.

22.* | | worry about criticizing other people.

23.* | If someone is critical of something | do, | feebba 3 4

24. | If other people knew what | am really like,yhveould think less of me.

25. | | always expect criticism. 3 4

26. | | can never really be sure if someone is ptbasth me. 3 4

27. | I don't like people to really know me.

28. | If someone upsets me, | am not about to pastly out of my mind. 3 4

29. | | feel others do not understand me. 2

30.* | I worry about what others think of me.

31. | I don't feel happy unless people | know admie 3 4

32.* |  am never rude to anyone. 3 4




33.* |  worry about hurting the feelings of other people. 4
34. | | feel hurt when someone is angry with me. 4
35. | My value as a person depends enormously onethats think of me.

36.* | | care about what people feel about me.

Note. * = ltem selected.

270



Appendix J

Defeat Scale

271

Please indicate (by circling) the extent to whicé items below represent your thoughts and feeRIGHT

NOW using the scale below from 0 to 4. There areigitt or wrong answers.

0 =Never

1 =Rarely

2 =Sometimes

3 =Mostly

4 = Always/All of the time

1. | feel that | have not made it in life. 2 34
2. | feel that | am a successful person. 2 |3
3. | feel defeated by life. 3 | 4
4. | feel that | am basically a winner. 2 3 4
5. | feel that | have lost my standing in the wlorl 3| 4
6. | feel that life has treated me like a punchiag. 4
7. | feel powerless. 3 | 4
8. | feel that my confidence has been knocked bute 3 4
9. | feel able to deal with whatever life throwsa. 4
10. | | feel that | have sunk to the bottom of thedlier. 4
11. | | feel completely knocked out of action. 3 | 4
12. | | feel that | am one of life’s losers. 2 34
13. | I feel that | have given up. 3 | 4
14. | | feel down and out. 3 | 4
15. | I feel that | have lost important battles fie.li 3 | 4
16. | | feel that there is no fight left in me. 23 |4




