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SOCIOECONOMIC STATUS, AMYGDALA REACTIVITY, AND
SELECTIVE ATTENTION TO THREAT

Jennifer E. Phillips, PhD

University of Pittsburgh, 2011

In this study, a pathway through which low socioeconomic status (SES) might heighten
risk for disorders of mood and affect via a social information-processing bias is investigated.
Here, we examined whether measures of social status covary with attentional bias toward threat
and with greater threat-related amygdala reactivity in a sample of healthy community volunteers.
Participants were middle-aged men and women (30 — 55, M = 42.1 years; 41% female, 87%
white) who participated in the second Adult Health and Behavior project (AHAB II). SES
indices included objective (individuals’ education and income, parental education) and
subjective (individuals rated themselves and their parents on the MacArthur Scale of Subjective
Social Status) indicators. Participants’ attentional bias toward threat was assessed using a visual
probe-detection task, utilizing angry, fearful, happy, and neutral facial expressions from the
Karolinska Directed Emotional Faces stimulus set. Blood oxygenation level-dependent (BOLD)
functional magnetic resonance imaging (fMRI) was employed to investigate amygdala reactivity,
using facial stimuli derived from the MacArthur Network Face stimulus set. Correlational
analyses failed to show any relationship between SES and attentional bias for any of the affective
stimuli. Linear regression analyses accounting for age, race, and sex showed lower education (8
=-.116, SE = .056, p = .041) and lower composite SES (fear > shapes: p = -.142, SE = .059, p =
.018; fear > neutral: p = -.122, SE = .058, p = .037) associated with higher left amygdala
reactivity to fearful facial stimuli. No significant relationships between SES and amygdala



reactivity were detected for the remaining SES indicators, and findings were limited only to the
left amygdala relationship with fearful faces. Thus, our prediction of an inverse association
between indices of social standing and heightened responses to threatening stimuli was largely
unsupported by the results. Future investigations should include participants representing a
broader range of age, ethnicity, and socioeconomic standing in order to more accurately
characterize individuals’ responses to threat. Despite the shortcomings of the current study, these
findings provide initial (albeit limited) evidence that heightened neurobiological responses to

threat may be associated with lower SES.
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1.0 INTRODUCTION

Inequalities of income, education, and other socioeconomic indicators predict diverse sources of
psychiatric and physical morbidity. In addition to having a powerful influence on physical health
(Adler et al., 1994), socioeconomic status (SES) is inversely associated with the experience of
negative emotions and with the occurrence of emotional disorders (Gallo & Matthews, 2003;
Lorant et al., 2003). Recent national estimates indicate that the most common mental disorders in
the U.S. are those of anxiety and depression, with 18.1% and 6.7%, respectively, of adults
suffering from anxiety disorders and major depression during a twelve-month period (Kessler et
al., 2005). Depressive symptoms (Berkman et al., 1986; Craig & Van Natta, 1979; Fiscella &
Franks, 1997; Ickovics, Viscoli, & Horowitz, 1997; Kaplan et al, 1987; Lynch, Kaplan, &
Salonen, 1997; Salokangas & Putanen, 1998; Steele, 1978; Warheit, Holzer, & Arey, 1975) and
prevalence of depressive disorders (Bruce, Takeuchi, & Leaf, 1991; Kessler et al., 1994) are
related to low SES, and a similar relationship has been demonstrated for anxiety symptoms
(Himmelfarb & Murrell, 1984; Weirheit, Bell, Schwab, & Buhl, 1986) and disorders (Blazer et
al., 1991; Magee, Eaton, Wittchen, McGonagle, & Kessler, 1996; Wittchen et al., 1994),
including panic and phobic disorders (Regier, et al., 1990; Kessler et al., 1994; Offord et al.,
1994). Lower SES individuals report more emotional distress than do their higher SES
counterparts (Brown, Bhrol-Chain, & Harris, 1975; Kessler & Cleary, 1980; McLoed & Kessler,

1990; Turner & Noh, 1983). The life experiences engendered by low SES may lead to higher


http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?&S=DNODFPEMKCDDDEMGNCHLDAJLFMIHAA00&Link+Set=S.sh.15.16.18%7c2%7csl_10#413#413

levels and more frequent experiences of negative emotional states and moods. Negative
emotionality, itself, is associated with a reduced quality of life, as well as losses in workplace
productivity (Conti & Burton, 1994; Druss, Rosenheck, & Sledge, 2000; Kessler et al., 1994;
Murray & Lopez, 1997). Disorders of affect are also posited to play a role in risk for early death
and disability (Adler et al., 1994; Kaplan & Keil, 1993; Matthews, 1989; Taylor, Repetti, &
Seeman, 1997).

In sum, negative affect appears to follow an SES gradient, with lower SES being
associated with a higher prevalence of mood and anxiety disorders and symptoms (Gallo &
Matthews, 2003). Here, a pathway through which low SES may heighten risk for disorders of
mood and affect via a social information-processing bias is proposed. First, though, a conceptual
basis for SES research is presented, followed by more detailed discussion of covarying
socioeconomic circumstances and disorders of negative emotion. Next, a possible mechanism for
this relationship, involving social information processing, is reviewed along with the role of the
amygdala in processing social information. A model suggesting how each of these components
might contribute to higher risk of mood disorders among persons of lower SES is presented.
Finally, we explore whether variations in social information-processing and amygdala reactivity
are associated with SES in a sample of healthy community volunteers, and whether these

variations relate to measures of negative emotion.

1.1 CONCEPTUALIZATION OF SOCIOECONOMIC STATUS

Socioeconomic status (SES) has been defined as one’s relative “position” in society, as reflected

in access to or the accumulation of material resources or prestige (Lynch & Kaplan, 2000).
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Measures of socioeconomic position indicate particular structural locations within society
(Lynch & Kaplan, 2000) and attempt to quantify an individual’s probability of success, i.e. “life
chances”. Current conceptualization of socioeconomic status relies heavily on the concept of
social class as described in Marxist, Weberian and Functionalist sociological traditions
(summarized by Lynch & Kaplan, 2000). Social class refers to groups defined by interdependent
economic and legal relationships, based on an individual’s position within the economy (Krieger,
Williams & Moss, 1997). Relationships between classes co-define each other, and are
determined by a society’s connections through production, consumption and distribution of
goods (Krieger, Williams & Moss, 1997). Conceptualizing class as a social relationship
emphasizes how members of different social classes advance their economic and social well-
being, and how the well-being of one class is linked to the deprivation of another (Krieger,
Williams & Moss, 1997). Measures of social class attempt to capture these economic interactions
among people, rather than identify the personal characteristics that determine an individual’s
position within a hierarchy.

Each sociological tradition approaches social class in a slightly different way. The
Marxian definition of social class reflects stratification in relation to means of production. A
social class is a group within a society where members are relatively similar in political,
economic, educational, occupational, and prestige status (Lynch & Kaplan, 2000). According to
the Weberian tradition, one's class position yields certain probabilities (or life-chances) of
success. Society is stratified by class, status, and political power, and a lack of resources (i.e.
goods, skills) places certain individuals at competitive disadvantage. The functionalist approach
to stratification suggests that complex societies require stratification into sectors that are more or

less valuable to social maintenance and progress. This position maintains that social inequality is



necessitated by the need to preferentially reward, by money and power, individuals best qualified
to occupy the positions of highest responsibility (Lynch & Kaplan, 2000). The sociological
schools of thought described here maintain that macrosocial processes determine the
socioeconomic prospects of individuals, with prevailing political and economic conditions
generating hierarchies of social position.

The term social class refers strictly to social groups arising from interdependent
economic relationships (i.e. “working class”, “managerial class”). For example, epidemiological
research in many European countries draws upon social class data based on the Registrar-
General’s grouping of occupations, and categorizes individuals’ structural location within the
economy (Marmot, Kogevinas & Elston, 1987). Because social status in this sense is
conceptualized as an ordinal variable, it cannot provide a meaningful measure of distance
between adjacent occupational categories. Although the concept of socioeconomic status (SES)
has built upon the concept of social class described in the sociological traditions of Marx, Weber,
and the Functionalists, much contemporary research on social stratification addresses the
hierarchical positioning of individuals inferred from a combination of measures of resources
(income, wealth, assets) and prestige (attributed statuses) providing a more continuous measure
of one’s standing in a social structure (Krieger, Williams, & Moss, 1997)

Methodologically, SES is commonly assessed at the level of the individual, although
household and neighborhood-level indicators are also prevalent in contemporary literature. These
SES indicators are related, but not fully overlapping, and they may conceivably affect health and
well-being through different pathways (Gallo & Matthews, 2000). The most widely reported
measures of SES are educational attainment, occupational status, income, or some combination

of these measures. Although less extensively studied than income, education, or other



“objective” socioeconomic indicators, individuals’ perceptions of their relative social positions
(often measured using a visual social ladder and termed subjective SES) have been found to
predict various indices of physical and psychological morbidity (Adler, Epel, Castellazzo,
Ickovics, 2000).

In sum, the intellectual traditions of Marx, Weber and the Functionalists provide a
framework for research into social inequalities, and describe structural positions within society
that can be measured in several ways. The concept of relative (subjective) social position also
provides a new way of conceptualizing and measuring social status. Next, the evidence for a
social gradient in disorders of negative mood and affect is reviewed, and the influence of

stressful life events is discussed.

1.2 SES AND MOOD/AFFECTIVE DISORDERS

A consistent, inverse relationship between SES and overall rates of psychopathology has been
documented over several decades of epidemiological research (Kohn, Dohrenwend, &
Mirotznik, 1998). In their early review of social status and psychiatric disorders, Dohrenwend
and Dohrenwend (1974) reported that 28 of 33 studies reviewed showed the highest rates of
psychopathology in the lowest social stratum represented in the study sample. Similarly, a
review of 20 investigations found that in 17 studies, the prevalence of psychopathology was
highest among persons of the lowest compared to the highest social standing, and that across all
studies, mental disorders were 2.6 times more prevalent among low SES (versus high SES)
individuals (Neugebauer et al., 1980). More recently, investigations based on the Epidemiologic

Catchment Area (ECA) study have found significantly higher rates of all disorders in the lowest



stratum of SES (Regier et al., 1993; Williams, Takeuchi, & Adair, 1992). Here, we focus on the
relationships between social status and two specific categories of major psychiatric disorder:
depression and anxiety.

Major depressive disorder is characterized by the presence of depressed mood and/or a
lack of interest or pleasure in most activities for at least 2 weeks, plus at least four additional
symptoms, which include: change in appetite or weight, alterations in sleeping habits, fatigue,
psychomotor retardation or agitation, thoughts of guilt or worthlessness, concentration
difficulties, and suicidal ideation or intent (DSM-1V-TR: American Psychiatric Association,
2000). Other clinical depressive diagnoses include depressive symptoms that do not fully meet
criteria for major depression, dysthymia (sub-threshold depressive symptoms that persist for 2 or
more years) and minor depression. Over a 1-month period, approximately 5% of the U.S.
population experiences a major depressive episode (Blazer, Kessler, McGonagle, & Swartz,
1994), and lifetime prevalence is approximately 13% (Kessler et al., 1994). Lifetime prevalence
of dysthymia has been estimated at 5% (Kessler et al., 1994), and lifetime prevalence of sub-
threshold depressive symptoms is approximately 23% (Horwath, Johnson, Klerman, &
Weissman, 1992). Anxiety is characterized by fear or worry regarding future events or the
memory of past events, though anxiety diagnoses differ in specific symptoms and situational
stimuli (DSM-IV-TR: American Psychiatric Association, 2000). Diagnostic criteria for
generalized anxiety disorder include excessive, uncontrollable worry for at least 6 months, plus
three additional symptoms including restlessness, fatigue, difficulty thinking or concentrating,
irritability, muscle tension, and difficulty sleeping. Panic disorder involves recurrent attacks of
sudden intense fear that occur without an identifiable cause and that are accompanied by somatic

(e.g., increased heart rate, shortness of breath, sweating) and cognitive symptoms (e.g., fear of
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losing control or dying). Agoraphobia involves the avoidance of environments that may trigger a
panic attack, such as refusal to drive or leave one's house, and may occur in association with
panic disorder. In a 1-year period, approximately 0.9% of the population meets criteria for panic
disorder, whereas about 9.7% meet criteria for any phobia (Eaton, Dryman, & Weissman, 1991).

Investigations of socioeconomic predictors of depression have analyzed depressive
symptoms and clinical depressive diagnoses, and typically use either well-validated structured
interview assessments, such as the Diagnostic Interview Schedule (Robins, Helzer, Croughan, &
Ratcliff, 1981) or the Schedule for Affective Disorders and Schizophrenia (SADS; Endicott &
Spitzer, 1979), or well-validated symptom measures including the Beck Depression Inventory
(BDI; Beck & Beamesderfer, 1974) or the Center for Epidemiological Studies Depression Scale
(CES-D; Radloff, 1977), though some of this research has relied on study-specific measures,
sometimes composed of one or only a few questions. Much of the data documenting association
of SES with affective disorders has been collected as a component of the Epidemiologic
Catchment Area (ECA; Robins & Regier, 1991) and National Comorbidity Studies (NCS;
Kessler et al., 1994), which involved the administration of structured psychiatric interviews to
large probability samples of U.S. residents (Gallo & Matthews, 2003).

Cross-sectional evidence documents a higher prevalence of common mental disorders
among lower socio-economic groups (Holzer et al, 1986; Bijl et al, 1998; Davey Smith, Hart,
Blane, & Hole, 1998; Lewis et al, 1998; Muntaner et al, 1998; Weich & Lewis, 1998a).
Longitudinal data suggest that low social status may be a risk factor for the development of
depressive episodes (Bruce et al., 1991; Kaplan et al, 1987) and that lower SES individuals have
a worse prognosis for depression (Weich & Lewis, 1998b). A recent meta-analysis demonstrated

an increased likelihood (odds ratio = 1.81) of depression in the lowest versus the highest tertile


http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?&S=DNODFPEMKCDDDEMGNCHLDAJLFMIHAA00&Link+Set=S.sh.15.16.18%7c2%7csl_10#270#270
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?&S=DNODFPEMKCDDDEMGNCHLDAJLFMIHAA00&Link+Set=S.sh.15.16.18%7c2%7csl_10#486#486
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?&S=DNODFPEMKCDDDEMGNCHLDAJLFMIHAA00&Link+Set=S.sh.15.16.18%7c2%7csl_10#486#486
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?&S=DNODFPEMKCDDDEMGNCHLDAJLFMIHAA00&Link+Set=S.sh.15.16.18%7c2%7csl_10#277#277
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?&S=DNODFPEMKCDDDEMGNCHLDAJLFMIHAA00&Link+Set=S.sh.15.16.18%7c2%7csl_10#277#277
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?&S=DNODFPEMKCDDDEMGNCHLDAJLFMIHAA00&Link+Set=S.sh.15.16.18%7c2%7csl_10#200#200
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?&S=DNODFPEMKCDDDEMGNCHLDAJLFMIHAA00&Link+Set=S.sh.15.16.18%7c2%7csl_10#472#472
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?&S=DNODFPEMKCDDDEMGNCHLDAJLFMIHAA00&Link+Set=S.sh.15.16.18%7c2%7csl_10#487#487
http://ovidsp.tx.ovid.com/spb/ovidweb.cgi?&S=DNODFPEMKCDDDEMGNCHLDAJLFMIHAA00&Link+Set=S.sh.15.16.18%7c2%7csl_10#367#367
http://bjp.rcpsych.org/cgi/content/full/189/2/109#REF11#REF11
http://bjp.rcpsych.org/cgi/content/full/189/2/109#REF4#REF4
http://bjp.rcpsych.org/cgi/content/full/189/2/109#REF7#REF7
http://bjp.rcpsych.org/cgi/content/full/189/2/109#REF7#REF7
http://bjp.rcpsych.org/cgi/content/full/189/2/109#REF18#REF18
http://bjp.rcpsych.org/cgi/content/full/189/2/109#REF22#REF22
http://bjp.rcpsych.org/cgi/content/full/189/2/109#REF35#REF35
http://bjp.rcpsych.org/cgi/content/full/189/2/109#REF6#REF6
http://bjp.rcpsych.org/cgi/content/full/189/2/109#REF15#REF15
http://bjp.rcpsych.org/cgi/content/full/189/2/109#REF36#REF36

of SES (Lorant et al, 2003). More specifically, 51 of the 56 studies exhibited odds ratios greater
than 1.0 (ranging from 1.09 to 7.98), 35 of which reached statistical significance. In their review
of studies examining the association between depression and SES, Gallo and Matthews (2003)
identified nine cross-sectional investigations between depressive symptoms and SES. Of the five
that examined education and social standing, two identified an inverse, linear association
between depressive symptoms and SES indices (Lynch, Kaplan, & Salonen, 1997; Salokangas &
Putanen, 1998). Four studies examined the relationship between income and depression. Fiscella
and Franks (1997) found that the odds of reporting depressive symptoms were 1.6 — 2.0 times
higher in low income (versus high income) groups, and similar inverse associations between
income and depression were noted in two of the three remaining studies (Salokangas & Putanen,
1998; West, Reed, & Gildengorin, 1998). Only one identified study utilized occupation as the
index of SES, and showed an inverse relation between occupational prestige and depressive
symptoms (Lynch, Kaplan, & Salonen, 1997). Of four studies employing composite SES indices,
three found a significant, inverse association (Ickovics et al., 1997; Steele, 1978; Warheit,
Holzer, & Arey, 1975). Overall, 64% of the examined associations suggested an inverse
relationship between SES and depressive symptoms, with depressive symptoms increasing
linearly across gradations of declining SES.

Kessler et al. (1994) found an inverse association of education and income with
prevalence of major depression in the NCS. A decade later, data from the National Comorbidity
Survey Replication (NCS-R) yielded similar results, demonstrating that the 12-month prevalence
of major depressive disorder was significantly elevated in those in the lowest versus the highest
quartiles of education (OR =1.9; 0-11 years vs. > 16 years) and income (OR = 3.8; below

poverty vs. 6 x poverty level) (Kessler & Merikangas, 2003). Kaplan, Roberts, Camacho, and
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Coyne (1987) observed a prospective relationship of education and income with depressive
symptoms in a nine-year follow-up of almost 7,000 residents of Alameda County, California.
Unemployment at baseline (Anthony & Petronis, 1991) and lower education (Gallo, Royall, &
Anthony, 1993) predicted the onset of major depression at one year follow-up of ECA
participants, and another prospective analysis of ECA subjects demonstrated that individuals
reporting poverty-level income had higher rates of incident major depression across a six month
follow-up (Bruce, Takeuchi, & Leaf, 1991).

In sum, substantial evidence suggests that individuals of low SES have higher levels of
depressive symptoms and depressive disorders. The evidence is strongest for a cross-sectional
association between depressive symptoms and SES and between incident depressive disorders
and SES, although studies also suggest that SES is associated with prevalent depressive
disorders.

Accumulating data also suggest an inverse, linear association for social standing and
anxiety symptoms and disorders. NCS investigations have identified an inverse association of
education with panic (Eaton, Kessler, Wittchen, & Magee, 1994) and phobic disorders (Magee et
al., 1996). Shear et al. (2006) found that respondents with low education (quartiles were 0-11,
12, 13-15, and 16+ years) were substantially more likely to have anxiety disorders (OR = 2.3) as
compared to those in the highest quartile of education. Kessler et al. (1994) found that those in
the lowest income quartile were twice as likely to meet criteria for an anxiety disorder as
compared to those in the highest income group, and similar associations between income and
prevalence of various anxiety disorders have been demonstrated in other NCS studies (Magee et

al., 1996; Wittchen, Zhao, Kessler, & Eaton, 1994).
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The ECA identified mixed evidence for an association between education and prevalent
panic and phobic disorders (Eaton, Dryman, & Weissman, 1991) and no evidence for a
relationship between education and generalized anxiety disorder (Blazer, Hughes, George,
Swartz, & Boyer, 1991). A positive association between financial dependence on the government
and one-year prevalence rates of generalized anxiety disorders (Blazer et al., 1991) and phobic
and panic disorders (Eaton et al., 1991) was identified via data from the ECA. Similarly, Regier
et al. (1993) found a significant association between a composite index of SES and one-month
prevalence of panic and phobic disorders (OR = 2.43 for lowest quartile of composite SES versus
highest quartile). Thus, the majority of studies document inverse associations between indicators
of SES and prevalent anxiety disorders. Regarding incident anxiety disorders, poverty did not
significantly predict incident panic or phobic disorders in the ECA (Bruce et al., 1991), though
higher occupational prestige and more education were negatively associated with the one-year
incidence of agoraphobia (Eaton & Keyl, 1990) and a lower likelihood of incident panic disorder
(OR = 0.80, Keyl & Eaton, 1990). Wells, Tien, Garrison, and Eaton (1994) found that lower
education was associated with higher incidence rates of social phobia over a one-year follow-up
of ECA participants. Murphy and colleagues (1991) incorporated an assessment of anxiety
disorders in their longitudinal study of SES and psychiatric status and found that SES did not
show a clear association with incident anxiety disorders. Thus, evidence supports an association
between lower levels of SES and higher levels of anxiety symptoms and prevalent anxiety

disorders.
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1.3 MECHANISMS

As reviewed in the preceding section, a growing body of literature suggests an association
between SES and negative emotions. To the extent that social inequalities may play a causal role
in these psychopathologies, the mechanisms mediating such associations remain uncertain.
Although various pathways, such as genetic influences, environmental toxins, or a lack of mental
health services are likely to be important, emotional correlates of SES are emphasized in the
present discussion.

Substantial evidence supports a role for “social causation” in linking SES with negative
cognitive-emotional factors (Gallo & Matthews, 2003), whereby it is hypothesized that
heightened exposure to environmental adversity elevates risk of emotional disorders in lower
SES groups (Dohrenwend, 2000; Kendler et al., 1995). Specifically, lower SES individuals
experience more frequent stressful life events, such as income loss, ill health, and death of a
loved one (Anderson & Armstead, 1995; Dohrenwend, 1973; McLeod & Kessler, 1990).
Inhabitants of lower SES neighborhoods are more likely to report concerns regarding crime,
pollution, and crowding (Aneshensel & Sucoff, 1996; Evans, 2001; Homel & Burns, 1987) and
low income persons are more likely to be exposed to toxic wastes and other forms of threatening
environmental conditions, relative to more affluent citizens (Environmental Protection Agency,
1977; Institute of Medicine, 1999). Low SES families experience more threatening and
uncontrollable life events, such as family destabilization, violence, unstable employment, and
persistent economic hardship (Bradley & Whiteside-Mansell, 1997; Gad & Johnson, 1980).
Adolescents from lower SES families are more likely to perceive their neighborhood as
dangerous and violent (Aneshensel & Sucoff, 1996) and to report the presence of weapons and

fighting at school than their higher SES counterparts (Gallup, 1993; Sinclair et al., 1994).
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Children living in poorer neighborhoods are more likely to witness street violence (Fitzpatrick &
Boldizar, 1993). These adverse events have also been implicated in the onset and severity of
depression (Kendler et al., 1993; Kendler, Karkowski, & Prescott, 1999; Kessler, 1997,
Lewinsohn, Hoberman, & Rosenbaum, 1988; Stueve, Dohrenwend, & Skodol, 1998) and anxiety
disorders (Blazer, Hughes, & George, 1987; Epstein, Fullerton & Ursano, 1998; Findlay-Jones &
Brown, 1981; Joy, Probert, Bisson & Shepherd, 2000; Maes, Mylle, Delmeire & Janca, 2001).
An additional socio-environmental contributor to higher prevalence of emotional
disorders in lower SES individuals may be the distress stemming from perceptions of relative
social or material disadvantage (Gianaros et al., 2007; Gallo & Matthews, 2003; Adler & Snibbe,
2003; Wilkinson, 1999). Growing evidence suggests that perception of economic deprivation or
lower social standing in relation to others is associated with poorer mental health (Marmot &
Wilkinson, 1999; Wilkinson, 1999). Epidemiologic evidence demonstrates that less egalitarian
societies have higher rates of violence and lower quality of social relations (Wilkinson, 1999).
Limited educational and occupational opportunities, along with less access to material resources,
may engender perceptions of powerlessness, social exclusion, or disenfranchisement among
those in lower social strata. In combination with a diminished sense of personal control,
awareness of negative status-based stereotypes may heighten perceptions of discrimination in
those with relatively lower educational, financial, or occupational status. Although most research
on perceived discrimination has focused on racial categorization, status-based stereotypes have
been documented (Feldman & Hilterman, 1974; Weeks & Lupfer, 2004) and have, in some
cases, shown stronger bias effects than have racial stereotypes (Jussim, Coleman, & Lurch,
1987). Negative attitudes and beliefs regarding lower SES groups include perceptions of low

SES individuals as lazy (Leahy, 1981), dishonest (Desmond, Price, Eoff, 1989) and uninterested
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in education (Bullock, 1999). Though few studies have investigated perceptions of SES-based
prejudice, evidence for perceived mistreatment based on income level has been documented
(Brown et al., 2006; Guyll et al., 2001; Matthews et al., 2005). In medical settings, low SES
patients report higher rates of being discriminated against by health care providers, independent
of race (Trivedi & Ayanian, 2006).

The frequency and intensity of exposure to harmful or potentially threatening situations
may be crucial in the association of lower SES with negative emotions. Potentially, more
frequent exposure to adverse life events, as well as perceptions of relative disadvantage, may
heighten psychological distress among lower SES individuals and render them more vulnerable
to negative affective states and mood disorders. This heightened exposure to stressful situations
may serve to “sensitize” lower SES persons to these potential threats over time, whereby these
individuals come to attend more readily to cues of possible danger. Living in a low-SES
environment over a prolonged period of time has been suggested to lead a state of ‘reactive
responding,” characterized, in part, by chronic vigilance for threatening environmental stimuli
(Taylor & Seeman, 1999), and others have reported associations between lower SES and higher
“vigilance for threat” (Feldman & Steptoe, 2004).

These cognitive tendencies may, in turn, increase one’s vulnerability for disorders of
negative affect. Maladaptive cognitions related to information-processing have been
hypothesized to play an important role in the etiology and maintenance of emotional disorders
(Mogg & Bradley, 1998). Specifically, ruminative processing of thoughts related to the threat of
loss or failure has been implicated in depressive disorders (Beck, 1987), while selective attention
to danger-related information may enhance anxious tendencies (Eysenck, 1992). Individuals with

such a vigilant attentional style may exhibit heightened sensitivity to potential dangers in the
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environment, which, in turn, could negatively impact mood (Bradley, Mogg, Falla, & Hamilton,
1998).

Thus far, we have conceptualized SES as playing a causal role in the development of
disorders of negative affect. In contrast, some evidence supports an alternate “social selection”
hypothesis, wherein negative emotions and cognitions might reduce one’s likelihood of attaining
or maintaining a higher social position. For example, National Comorbidity Survey respondents
with early-life anxiety and mood disorders, independent of childhood SES, were significantly
more likely to drop out of high school (OR’s 1.4 — 1.6) as compared to those with no history of
childhood psychiatric disorder (Kessler, Foster, & Stang, 1995). Others suggest that social
causation and selection are not mutually exclusive explanations of the association between SES
and psychiatric disorders, and may operate at different points across the life cycle (Dohrenwend
et al., 1992; Lorant et al., 2003). The majority of findings, however, suggest that the social drift
hypothesis is more relevant for debilitating psychiatric disorders such as schizophrenia
(Dohrenwend, 1990) and substance use disorders (Kessler et al., 1995) whereas social causation
processes play a more important role in the association between SES and depression and anxiety
(Johnson et al., 1999). For instance, Johnson and colleagues (1999) showed childhood SES to be
a strong prospective predictor of future depressive and anxiety disorders, while neither
depression nor anxiety predicted downward shifts in SES in a sample of over 700 children.
Another longitudinal study of adolescents found no evidence of downward shift in SES for
participants with baseline diagnoses of anxiety or depression (Miech, Caspi, Moffitt, Wright, &
Silva, 1999). Thus, although the origins of the association between SES and negative affect may
not be clear cut, the data suggest a stronger causal role for SES-based social stressors in this

relationship.
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1.4 SENSITIVITY TO THREAT

Historically, threat appraisals have been investigated in a variety of clinical anxiety disorders
(e.g., GAD, PTSD, social phobia, simple phobias, OCD, panic disorder) and a substantial body
of literature documents selective attention to threat signals among clinically anxious and high
anxious individuals (see reviews by Bar-Haim et al., 2007 and Williams, Watts, MacLeod, &
Mathews, 1997). Although the evidence for an attentional bias is less robust in depressed
individuals, depression has been associated with selective processing of negative information
(Teasdale, 1983) and the tendency to expect negative outcomes (MacLeod & Byrne, 1996).
Cognitive models postulate that individuals higher in negative affect prioritize threat stimuli over
neutral or positive information, and that this vigilance for threat might result in greater
generalized sensitivity for negative information.

A variety of tasks have been used to identify biases in selective attention to emotional
stimuli. When subjects are asked to choose between spoken homophones (differently spelled
words with identical sounds), trait anxious individuals tend to write down the threatening
alternative (e.g., “die” versus “dye”) (Eysenck, MacLeod, & Mathews, 1987). Trait anxious
individuals show a bias toward expectation of negative events when asked to predict sentence
conclusions (Calvo & Costillo, 2001) and social phobics manifest biases in recall and recognition
of negative faces (Foa et al., 2000; Hirsch & Clark, 2004; Richards et al., 2002). Muris,
Luermans, Merckelbach, and Mayer (2000) demonstrated that, when exposed to both threatening
and ambiguous social scenarios, children’s anxious and depressive symptoms were positively
associated with frequency of threat perception and early detection of threat.

In the Modified (Emotional) Stroop color-naming task, participants are asked to name the

colors in which words are printed as quickly as possible while disregarding word meaning.
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Color-naming latency has been interpreted as reflecting the extent to which processing resources
are allocated to the word content (Mogg & Bradley, 1998). Compared to normal controls,
individuals with Generalized Anxiety Disorder (GAD) typically take longer to name the colors
of threatening words than to name neutral words (Mathews & MacLeod, 1985; Mogg, Mathews,
& Weinman, 1989), and similar effects are seen in patients with panic disorder (Hope, Rapee,
Heimberg, & Dombeck, 1990; McNally Riemann, & Kim, 1990). Combat veterans (McNally,
Kaspi, Riemann, & Zeitlin, 1990) and rape victims (Cassiday, McNally & Zeitlin, 1992) with
PTSD show slowed color naming with trauma-relevant words, relative to trauma victims without
PTSD. Emotional Stroop effects have also been found in non-clinical samples of trait anxious
individuals, who demonstrate slowed naming of anxiety related words when in anxious states
(Richards & French, 1992; Egloff & Hock, 2001). In addition to anxious populations,
interference effects during color-naming emotional words have been documented in depressed
individuals (Gotlib & McCann, 1984; Gotlib & Cane, 1987; Williams & Nulty, 1986), although a
bias for negative words has typically been found only if the stimuli are presented for 1000 ms or
longer (Gotlib & Cane, 1987; Mogg et al. 1995; Bradley & Whiteside-Mansell, 1997; Gotlib et
al.,, 2004; Gotlib, Krasnoperova, Yue, & Joormann, 2004). Segal et al. (1995) found an
attentional bias for negative self-descriptions (participant-selected) in depressed participants,
though the target words were presented for a relatively long duration (2 s). By contrast,
attentional biases have typically not been found in clinical depression when negative words were
shown for relatively short display times in the modified Stroop task (Neshat-Doost, Taghavi,
Moradi, Yule, & Dalgleish, 1997; Mogg et al., 1993).

Numerous studies have investigated the role of selective attention to threat using a visual

probe-detection task (Posner, Snyder, & Davidson, 1980), commonly referred to as the “dot-
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probe task”. In the dot-probe task, two words, facial expressions or pictures (one emotionally
valenced and one neutral) are simultaneously presented to participants in different locations on a
computer monitor (top versus bottom/left versus right), after which a neutral object (the ‘probe’)
appears in the space previously occupied by one of the two stimuli (Frewen, Dozois, Joanisse, &
Neufeld, 2008).
Participants are instructed to press a response button immediately upon perceiving the probe, and
response latencies on the dot-probe task are held to provide a “snapshot” of the distribution of
participants’ attention, with faster responses to probes presented in the attended relative to the
unattended location (Koster, Crombez, Verschuere, & De Houwer, 2004). In the dot-probe
paradigm, participants are required to respond to a neutral stimulus (the probe), alleviating
concern that delayed latencies may result from response bias or general arousal.

Consistent evidence has shown that anxious individuals respond faster to congruent trials
(probe in place of threatening stimulus) than to incongruent trials (probe in place of neutral
stimulus) (Bradley, Mogg, White, Groom, & de Bono, 1999; MacLeod, Mathews, & Tata, 1986;
Mogg, Mathews, & Eysenck, 1992; Horenstein & Segui, 1997; Kroeze & van den Hout, 2000), a
finding which is interpreted as vigilance for threat (Bradley, Mogg, & Millar, 2000; Mogg &
Bradley, 1998). For instance, individuals with GAD are faster to respond to probes that replace
threat words than neutral words, in comparison with normal controls (MacLeod et al., 1986). In a
study of non-clinical individuals, MacLeod and Mathews (1988) found that high trait anxious
students responded more quickly to threatening words than did their low trait anxious
counterparts. Koster and colleagues found that subjects’ selective attention for high threat
pictures increased with higher trait anxiety scores on the State Trait Anxiety Inventory (STAI) (r

=0.42, p < 0.01) (Koster, Crombez, Verschuere, & De Houwer, 2004). A meta-analysis by Bar-
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Haim et al. (2007), investigating the overall effect size of the attentional bias in anxiety in 172
studies (2,263 anxious and 1,768 nonanxious individuals), found that the combined effect size of
the threat-related bias was significant in anxious participants (d = 0.45) and nonsignificant in
nonanxious controls. The authors reported the attentional bias to be reliable across different
experimental paradigms and of comparable magnitude across different types of anxious
populations (individuals with different clinical disorders, high-anxious nonclinical individuals,
anxious children and adults).

Depression has also been associated with selective processing of negative information
(Teasdale, 1983) and the tendency to expect negative outcomes (MacLeod & Byrne, 1996).
Although the evidence for an attentional bias is less robust in depression, some investigations
using the dot-probe paradigm support an attentional bias for threat-related stimuli in depressed
individuals. Using relatively long durations of stimulus presentation [500 — 1000 milliseconds
(ms)], Mogg, Bradley, & Williams (1995) found an attentional bias toward negative words, and
Mathews, Ridgeway, & Williamson (1996) demonstrated the bias for socially threatening words
(e.g. “shame”, “loser”, “stupid”). No attentional bias has been found in clinically depressed
individuals when the stimuli have been masked to restrict awareness (Bradley et al., 1995;
Mathews et al., 1996; Mogg et al., 1993, 1995). Thus, while attention to negatively valenced
emotional stimuli may exist in both anxiety and depression, the nature and time course of
attentional responses may vary.

The issue of stimulus presentation time highlights some limitations introduced by the
“snapshot” view attention provided by the dot probe. Attentional bias to threat has been
examined in conditions that prevented conscious perception (typically 100 — 200 ms) as well as

in conditions that allowed clear awareness (500 ms or longer) (Bar-Haim et al., 2007). The issue
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of stimulus presentation time (i.e. supraliminal versus subliminal processing) is critical,
considering that varying presentation times may yield different results. Longer asynchronies
between stimulus onset and probe presentation across studies allow for multiple fixations of
attention during the task, making it unclear which components of attention are responsible for the
differences in response times (Weierich, Treat, & Hollingworth, 2008). For instance, one critical
debate surrounds the question of whether faster responses on congruent dot probe trials result
from accelerated engagement with the threat stimulus or from a difficulty to disengage from the
threat. Evidence demonstrates that evaluation of emotional stimuli may occur in the absence of
awareness (e.g., LeDoux, 1996; Ohman, 1993), leading some authors to propose that anxious
individuals direct their attention toward threatening information during early, automatic stages of
processing (Williams et al., 1988). In this scenario, abnormalities in the threat-detection
mechanism of anxious individuals would result in a hypervigilant mode toward threat. In
contrast, others suggest that inhibition of processing of threatening information is the core deficit
in anxiety, which is reflected in avoidance of threatening stimuli (Foa & Kozak, 1986; Mogg,
Bradley, De Bono, & Painter, 1997), resulting in threat-related biases in anxiety being confined
to later stages of processing. Attempts to reconcile these conflicting views of attentional biases
suggest that anxious individuals direct their attention toward threat during early, automatic
stages of processing, and direct attention away from threat during later stages of processing
(Williams et al., 1997, 1988; Amir, Foa, & Coles, 1998; Mogg et al., 1997) while others cite the
delay in disengagement from threat stimuli as the primary attentional difference between anxious
and nonanxious individuals (Fox, Russo, Bowles, & Dutton, 2001; Fox, Russo, & Dutton, 2002;

Yiend & Mathews, 2001). Some investigators have addressed the problem by obtaining a more
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continuous measure of attention by assessing the direction and latency of eye movements to the
emotional stimuli (Mogg, Millar, & Bradley, 2000).

Despite some of the drawbacks related to the dot probe task, the literature generally
supports an association between variation in attentional bias for threat and negative affectivity.
Low SES, by virtue of its association with chronically stressful and threatening environments,
may be associated with variations in processing of threat-related information, and this cognitive
correlate of SES could conceivably mediate SES associations with mood and anxiety disorders.
Further research into the neural bases of selective attention to threat, discussed below, has

implicated the amygdala as playing a central role in threat-related emotional processes.

1.5 THE AMYGDALA

Increased responsiveness to social threat, as reflected in individuals’ tendencies to selective
attention toward threatening visual stimuli, may contribute to disorders of mood and affect. It
may be useful, then, to understand whether this attentional bias is mediated at the
neurobiological level via a common emotional information processing mechanism.
Accumulating data supports a specific role for the amygdala in the perception of threat-related
stimuli in humans (Fitzgerald, Angstadt, Jelsone, Nathan, & Phan, 2006). The amygdala has
been shown to respond to a variety of threatening stimuli, including pictures of physical threats
(Hariri et al., 2002; Ochsner et al., 2002) and exposure to facial expressions of fear and anger
(Adolphs, 1999; Adolphs, 2001; Whalen 