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ABSTRACT OF THE DISSERTATION
Stress Reactivity, Stress Appraisal And Coping Responses
in Schizophrenia
by
Zainab Delawalla
Doctor of Philosophy in Psychology
Washington University in St. Louis, 2010

Deanna Barch, Chairperson

Psychosocial factors have long been recognized as important to the ediology
schizophrenia. According to the stress-vulnerability model, the experientess is
critical to the onset and/or maintenance of schizophrenia. Although there is no isenclus
evidence to suggest that people with schizophrenia experience more stresgfitigan
the general population, there is ample evidence that stress is linked with theofourse
iliness. Traditionally, two lines of research have examined stress pragesschanisms:
one focusing on the biological response to stress by studying the hypothaitaumacy-
adrenal (HPA) axis and the other focusing on the psychological mechanisnestheliin
the transactional stress model. According to the transactional stress amodel,
individual’s reaction to stressors is determined, in part, by his or her appffaisa
stressor. The impact of a stressor is also determined by one’s abilityetavithfihe
situation, which in turn is related to the availability of various coping resaulPcegious
studies show that individuals with schizophrenia tend to use maladaptive coping

strategies when faced with stressors. Research has also documentediardiarthgeir



HPA axis function. The interactions of these processes, however, have not beettyexplic
investigated in schizophrenia. This study explored the relationships amongapprais
coping strategies, cortisol secretion and perceived stress in a group of indiwhal
schizophrenia, their genetic high-risk siblings and community controls.tiithg s
evaluated participants’ appraisals and coping strategies to experigngmated

conditions of stress as well as their usual coping strategies to evergspsir Coping
resources, such as social support and cognitive ability, were tested aoraddragroup

differences in perceived stress and use of different coping strategies.
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Chapter 1: Introduction and Overview

According to the stress-vulnerability model, the experience of stressdaldo
the onset and/or maintenance of schizophrenia (Zubin & Spring, 1977). Research
supports the notion that individuals with schizophrenia experience more stress than
healthy individuals, although studies that have examined the relationship betgssn st
and psychosis have produced mixed results. For example, some studies report an increas
in the number of life events experienced prior to the onset of an acute psychotic episode
(Bebbingtoret al, 1993; Brown & Birley, 1968; Canton & Fraccon, 1985; Chaven &
Kulhara, 1988; Dat al, 1987; Mazureet al, 1997; Michawet al, 1967; Scwartz &
Myers, 1977) but others have not (Chwt@l, 1986; Gruen & Baron, 1984). Thus, there
is no conclusive evidence to suggest that people with schizophrenia experience more
stressful events than the general population, although there is ample evidestresba
is linked with the course of illness (Walketral., 2008). One central limitation of this
body of literature is the reliance on the experienamajbr life events as a measure of
the experience of stress. Research in the general stress literghuighks the
importance of measuring other types of stressors (i.e., daily hasskesl) as qualitative
appraisals to these stressors in order to fully understand the relationship bétesstal s
experiences and mental health outcomes.

Research among community samples has documented that differences in the
appraisal of specific events (i.e., whether events are perceived as threlallenges)
are related to different outcomes and may result in more perceived streser iwards,
individuals who perceive an event as a threat, rather than a challenge, atikehpto

perceive that event as stressful. There have been no investigations ofpgvaisiais



among individuals with schizophrenia, and it is unclear whether these individuals
experience more stress, at least in part, because they are morelagydise situations
as threats. There is some research that suggests that individuals witplsana use

less effective coping strategies compared to community controls (Hoahn2007;
Ritsner et al., 2006), but it not known whether reliance on these strategies is celated t
their appraisals of such events or to a lack of effective coping resources sacialas s
support and problem solving skills.

Another line of research in understanding the role of stress has investigated the
biological stress response system in individuals with schizophrenia. Such in@ssiga
have mainly focused on cortisol, a hormone released by the adrenal glands in response t
stress. A majority of studies have found higher baseline levels of cortisol indualivi
with schizophrenia compared with healthy controls [see (Walker & Diforio, 1893)
review] suggesting a disruption of the stress regulating system in schizopHhiighia
cortisol levels in schizophrenia could be a consequence of the stress of expgrienc
psychotic symptoms. However, there is evidence that cortisol levels arécaigphyf
higher in individuals with schizophrenia immediately prior to the onset of psychotic
episodes as compared to periods of recovery (Walker & Diforio, 1997), suggbsting t
higher cortisol levels are not solely related to the psychotic symptorsal &atisol
levels have also found to be higher in individuals with schizotypal personality disorder
(Walkeret al., 2001), a disorder thought to be genetically related to schizophrenia
(Cadenhead, 2002), than in age-matched controls.

To date, research on the role of stress in schizophrenia has documented that

individuals with schizophrenia experience more stress, although they do not nigcessa



report more stressful life events. Further, there is some evidence thaluadswvith
schizophrenia experience a disruption in the biological system that respondsso stre
There is also some evidence that individuals with schizophrenia are moredikisky t
ineffective coping strategies to alleviate stress. However, there Basnbeystematic
investigation of how life events, appraisals of these events, perceived sipasg, C
strategies, and the biological stress response system interact toartheeasbjective
experience of stress in individuals with schizophrenia. A better understanding of the
mechanisms by which an event is experienced as a stressor in individuals with
schizophrenia could further our understanding of the role of stress in triggeripgerefa
psychotic episodes. There is a dearth of literature on stress processuhigiduals at
high-risk for schizophrenia. Studying these mechanisms in a genetiaskgiroup has
the potential to inform us about the role of the genetic liability towards schizoplmeni
biological and psychological stress processing systems. Results of thishresag also
provide a basis for the development of interventions targeted at stress management
prevent or delay stress-related relapse.

This study was a two-pronged investigation of the relationships among ebjecti
life stress, perceived stress, biological response to stress, cognitivisappoping
skills, and coping resources in individuals with schizophrenia, full biological sildings
individuals with schizophrenia, and community controls. One part assessed sagilari
and differences in reported life stress (life events and daily hasslegllaas coping
strategies and coping resources. This approach was more ecologitdlhsvataps into
the actual experiences of stress in daily life, although there can be no ocwstrtie

types of stressors participants will experience. The second part of thesandined if



and how the three groups will differ from each other in their biological and psyatailog
reactions to laboratory induced stress. This more controlled, experimentalcpproa
allowed for a systematic investigation of group differences in steepmses to the same

event.

Chapter 2: Literature Review

Psychosocial factors have long been recognized as important to the ediblogy
schizophrenia (Gottesman, 1991). The specific environmental contributions to the onset
and/or maintenance of this disorder have been elusive and are generallysieesgd
Although the mechanism by which stress interacts with the genetic Yidbilit
schizophrenia is not yet known, the leading conceptual model presumes that an
“excessive level of stress” is one circumstance under which geneticahilitg can
express itself in the form of schizophrenia (Phillgpsl., 2006b). Stress can be broadly
defined as a person-environment interaction that is perceived by the persangertax
exceeding his or her resources (Lazarus & Folkman, 1984) and involves a complex
interaction of psychological and physiological processes. In the sectidoltbars,
literature in the following areas will be reviewed: stress in schizogrerodels of
stress, interrelations among stress, appraisal, and coping, and social support.

Stress and schizophrenia

Measurement of life events using retrospective interviews has beemnaon
approach to measuring stress in schizophrenia. However, the results of suchateteospe
studies have been mixed. One of the first quantitative studies to examine thetioer

of the experience of stress and the course of psychosis was conducted by Brown and



Birley (1968). They reported that those with an established diagnosis of schizaphre
experienced twice the number of life events during the three-month period before
hospitalization compared to an age-matched sample of community controls. The sam
consisted of both first episode and relapsing patients, and they found that forty-six
percent of patients reported an independent life event (i.e., an event unlikelyetoskd

by symptoms) in the three-week period before a psychotic episode compared with only
fourteen percent of the community sample. Except for this three-week periocd@ior t
episode, life event rates for the two groups did not differ significantly. Somegsigioge
studies have also reported increased number of life events experienced priansethe

of an acute psychotic episode in relapsing patients (Bebbington et al., 1993; Canton &
Fraccon, 1985; Chaven & Kulhara, 1988; Day et al., 1987; Mazure et al., 1997; Michaux
et al., 1967; Scwartz & Myers, 1977) but others have not (Chung et al., 1986; Gruen &
Baron, 1984). There is also limited evidence for increased frequency of lifes eneahg
first episode patients. For example, Jacobs and Meyers (1976) reported tlyat newl
diagnosed schizophrenia patients experienced more life events in the yetr prior
hospitalization than a healthy control group in a comparison year. Howesger, thi
difference was only significant when dependent events were considered] &mtera

may account for the discrepant results, including time interval under studyhe=g., t
weeks versus one year), diagnostic criteria used to identify patient saarglesatch
criteria for patient and control samples (Neale & Oltmanns, 1980). Iy ctu

individuals with genetic high-risk for schizophrenia, Miller and colleagl81)

reported no differences in the number of life events experienced by the high-risk group

compared to community controls or first-episode psychosis patients.



Longitudinal investigations of the relationship between the experience sdffatre
events and relapse of illness have also produced mixed results. For example, Mfehtura
colleagues (Venturat al., 1989) interviewed 30 outpatients with schizophrenia on a
monthly basis for one year and found a significantly higher number of independent life
events in the month preceding symptom exacerbation. Pallanti et al. (1997) reported
results similar to Ventura, but another study failed to replicate thismpétigsch et al.,
1996), perhaps due to differences in their definitions of relapse.

The retrospective and longitudinal studies described above examined a range of
life events, which could vary from individual to individual. In contrast, there have been a
number of quasi-experimental studies in which all participants were exposedamthe s
life event. A few early studies reported increased incidences of schizopaneomg
military recruits exposed to extreme combat display (Paster, 1948; Ste&iberrrell,

1968; Wagner, 1946). More recent studies have suggested that although the experience of
psychotic symptoms after such exposure might be more common, the onset of psychotic
disorders after exposure to warfare is rare (Beigéta}., 1992; Tennant, 1985).

Migration is another commonly studied life event in relation to schizophrenia and
provides the most compelling evidence for the relationship between life stress and
schizophrenic iliness. In a meta-analysis of 18 studies, Cantor-Graaelt@md(3a05)
reported a mean weighted effect size of 2.9 for the risk of developing schizophrenia
among first and second generation migrants. Significant heterogeneity was doassl a
studies indicating that different migrant groups cannot be regarded as cooning fr
homogenous population. However, the relative magnitude of this effect size argaes for

strong association between migration and schizophrenia. Although the mechanism



through which migration can impact the development of a psychotic disorder remains to
be studied, it is likely that migration confers an ethnic disadvantage. Beingf part

minority group may result in a chronic stressful experience, which in turn omaybute

to the onset or relapse of psychosis.

Variability in the results of the above reviewed life event studies susoidpest
other factors likely contribute to the relationship between stressful enpesiand the
development of psychosis. One fundamental drawback of the life events approach is that
it fails to consider the effects of mediating factors such as desiyapii@dictability and
perceived control over events (Philligsal., 2007). Another major criticism is that it
doesn’t consider differences among individuals in their reactions to stregsfuk. For
example, certain minor interpersonal events, such as rudeness on the padngjea,str
can be highly stressful to some, and not even be consciously processed by othkens (Wa
et al., 2008). In addition, major life event checklists often do not account for stressful
experiences resulting from day-to-day living, experiences which arerefierred to as
daily hassles.

In recognition of some of the limitations of the life events approach, a fewstudie
have assessed the impactrohor events or hassles on the course of schizophrenia.
These are generally assessed using questionnaires which ask about pistatgyato-
day stressors related to weather, traffic, childcare, spousal relatimrg, tretrospective
investigation, Norman and Malla (1991) studied the relationship between perdedssd s
and major as well as minor events. They administered self-report measoagolife
events, daily hassles and perceived stress to ninety-five patients diagibse&M-111-

R schizophrenia. They found that total number of daily hassles over the past month were



more predictive of perceived stress than total number of major life events opasthe

month. In a subsequent report, these researchers reported significant ooséletiveen
daily hassles occurring in the previous month and positive symptoms in twenty-five
percent of their patient sample (Norman & Malla, 1994).

Myin-Germeys and colleagues used the experience sampling method as an
alternative approach to assess the experience and impact of day-tecedsgrs and
psychotic symptoms. These researchers recruited individuals with psy¢thesifirst-
degree relatives, and community controls and asked them to record theireagtivit
thoughts, mood, and appraisals of the current situation at ten random time points over six
consecutive days. They found no differences between relatives and controls in the
number of stressful events reported but the patient group reported more mirsfulstres
events, especially those related to social situations. The authors alsodrepgoosstive
correlation between perceived stress and negative affect, which wagestromthe
patient group (Myin-Germeyat al., 2001). A potential confound of this study is that
patients might encounter different events than their asymptomativeslati community
controls. For example, many individuals with schizophrenia are unemployed and may
spend much of their time in day treatment programs. They probably interact with othe
individuals with schizophrenia and/or with medical staff more frequently tiean t
asymptomatic relatives. Thus, it is unclear whether patients report tressfsl events
because of differences in environment or social circumstances (e.gerssoalbl
networks, low social support) or because they are more likely to perceiva loenig
neutral events as stressful. Although studying life stress throughaquestes and

experience sampling methodology provides ecological validity, experihmeataods



where all participants are exposed to the same stressor can add to our knowledge about
how individuals with schizophrenia differ in their reactions to the same stressor.
Models of stress

According to Walker and colleagues (2008), an experience can only be cahsidere
stressful if it elicits a biological response that affects the braimmnmonly studied
stress-response system is the hypothalamic-pituitary-adrenal (RRAYhis system
governs a complex cascade of hormonal events and has been linked with a range of
mental disorders, including psychosis (Walker et al., 2008). In response to b&ess, t
periventricular nucleus of the hypothalamus releases corticotrophin ngléasmone
(CRH), which triggers the pituitary gland to secrete adrenocorticotropicdmne
(ACTH). This in turn leads to the secretion of cortisol from the adrenal gl@wisdran
et al., 2003). Since cortisol is the end product of the HPA axis and can be easiyassay
in saliva, it is generally used in research as a measure of HPA axigfuncti

Typically, cortisol, as well as other indices of the HPA axis, followaadian
rhythm. Cortisol levels are at their lowest at night, just after the onsketepf. £ortisol
levels begin to rise soon before an individual wakes up and reach their peak duying earl
morning hours; they gradually decline during the day (Walker et al., 2008). duadivi
differences in HPA activity can be accounted for by genetics (Battals 2003), diet,
and amount of exercise (Kanaletyal, 2001). Sex differences in HPA responses have
also been studied, with consistent evidence for adult women showing lower HPAy activit
than men of the same age (Kajantie & Phillips, 2006). In individuals with schizophreni
elevated baseline levels of cortisol have been reported (Walker & Diforio, N&8Ker

et al., 2008). There is also evidence that individuals with schizophrenia who are being



treated with neuroleptics show a blunted cortisol response to a series ofdaborat
stressors, including surgical procedures, mental arithmetic, and cold pestg@ispen-
de Wied, 2000).

One group of researchers has investigated cortisol reactivityisplgito
psychosocial stressors and also reported a blunted cortisol response. Jansen and
colleagues (1998) compared 10 males with schizophrenia to 10 healthy males in their
responses to a public-speaking task. They reported that the stressor thbezateate in
both patients and controls to the same degree but did not result in increased salivary
cortisol in patients as it did for controls. They later replicated this findingargar
sample (18 patients with schizophrenia and 21 controls) in a study of HPA activity in
response to both a physical and psychosocial stressor. The physical challesigted
of ten minutes of exercise on a stationary bicycle, and the psychosocialrsivass
ten-minute public speaking task. There was no difference in cortisomigabgtween
patients and controls during the physical stressor but individuals with schizophrenia
showed a significantly lower cortisol response to psychosocial stoespaced to
healthy controls (Janse al., 2000b). Cortisol reactivity has not explicitly studied in
individuals at genetic high-risk for developing schizophrenia. In a study dfehilvith
Multiple Complex Developmental Disorder, a disorder in which a subset develop
schizophrenia in adulthood, Jansen and colleagues (2000a) reported a decreased HPA
response to psychosocial stress. It has been hypothesized that patients ratihsehia
are not able to appropriately respond to some stressors because they have difficult

interpreting its’ context (Gispen-de Wied & Jansen, 2002).
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It is important to consider the context in which a stressor occurs becausésstress
not necessarily a unitary phenomenon and should be studied as a multidimensional
construct (Jones & Fernyhough, 2007). Therefore, in understanding an individual’s
physiological reaction to a stressor, that individual’s perception of theisitshtould
also be considered. According to the transactional stress model, an indivicaciare
to stressors is determined, in part, by his/her appraisal of the stressonpHut of a
stressor is also determined by one’s ability to cope with the situation, whicl iis tur
related to the availability of various coping resources (Hobfoll, 1989; La&arus
Folkman, 1984).

Appraisal specifically refers to the perception, interpretation, and ealuzta
stressor. It is divided into two processes: primary appraisal and secondaigappra
Primary appraisal is the perception of the nature and degree of risk andagco
appraisal is the perception of resources or abilities to cope with the stAsssanding to
the model, primary appraisals are further divided into “threat” and “chafleng
evaluations. A threat appraisal anticipates harms or losses and is atiezddy
negative emotions such as fear, anxiety, and anger. Challenge appraisals fbeus on t
potential for growth or gain and call for mobilization of coping efforts. They ar
characterized by positive emotions, such as excitement and eagerness (&azarus
Folkman, 1984). Coping is defined as one’s cognitive and behavioral effort to manage the
demands of a stressful situation. Coping behavior can be divided into many different
styles. For example, one can engage in task-, emotion-, approach-, or avortzmee-o
coping. Task-oriented or problem-focused coping is used to actively solve a problem,

perhaps by cognitive re-conceptualization, and potentially minimize its adhfésts.
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Emotion-oriented coping strategies tend to be person-oriented and may involve emotional
responses such as self-preoccupation and self-blame. Approach- and avoidaried-ori
coping styles are more general terms and do not distinguish between taskpeessns
oriented approaches. Approach-related coping is generally conceptiadiaay
cognitive and behavioral attempts at resolving the conflict situation, whevemance-
oriented coping involves minimizing the importance of, or avoiding the stredsfafisn
by self-distraction, denial, or engagement in a substitute task (Ritsher2€08;
Ventura et al 2004).
Stress, appraisal, coping, and social support

In the general population, the magnitude of the physiological stress response is
related to appraisal of the stressor as threatening or challengiegs@®etl., 1998;
Tomakaet al., 1993). In a student sample, Nicholson (1992) demonstrated that a threat
appraisal of an exam was strongly positively correlated with salivatig@doefore the
exam and a challenge appraisal was strongly inversely correldtedostisol secretion.
Threat appraisals were also positively correlated with subjectegssn another study
(Tomaka et al., 1993). In a recent investigation, Gaab and colleagues (2005)
demonstrated that anticipatory appraisals of a public speaking task wertiyeeai
cortisol responses during the stressor, providing further evidence that theutegrit
the biological response to stress is determined, in part, by psychologioas fadtis
relationship has not been explicitly studied in individuals with schizophrenia, who are
known to have differences in their biological stress-response system.

In addition to abnormalities in the HPA axis, there is some evidence that

individuals with schizophrenia tend to use maladaptive coping strategies.dRasear
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several control and clinical populations, including patients with alcoholism, depress
cancer, chronic pain, and AIDS, has noted that approach coping is associated with
favorable outcomes whereas use of avoidance coping is thought to contribute to worse
outcomes (Moos, 1993, 2002). Individuals with schizophrenia are noted to be more likely
to use avoidance or emotion related coping strategies, although most of théhresearc
coping behavior has focused on dealing with psychotic symptoms rather thannife eve
or daily hassles (Cartet al., 1996; Wiedl & Schottner, 1991). However, a number of
investigations have examined coping responses to life stress and found that itelividua
with schizophrenia use avoidance as a frequent coping response (Heltaharl997;
Janseret al., 1999; Jansen et al., 1998). In a prospective study of 42 consecutively
admitted inpatients with schizophrenia, Hultman (1997) found that withdrawal was the
most commonly used coping strategy when faced with life events. Ventura and
colleagues (2004) compared 29 patients with schizophrenia to 24 controls on their coping
styles to one negative interpersonal life event using the Coping Responses ynventor
Individuals with schizophrenia were found to be significantly less likely thamaisnod
use approach related coping responses.

As discussed above, studies using life-event methodologies are subject to
criticism on the basis that between-group differences might simply rdiféaences in
the types of stressful events encountered by the groups. Using a quasniertsdri
design, Horan et al (2007) studied stress and coping related to an earthquiake tha
southern California in 1994. They found that individuals with schizophrenia reported less
use of approach coping as compared to healthy controls as well as individualsetiagnos

with bipolar disorder. In a study of coping related to experimental stsge$$oman and
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Blanchard (2003) again reported more common use of maladaptive copingesrbateg
individuals with schizophrenia.

Studies of coping behavior in schizophrenia have revealed that coping style might
be related to various psychological and cognitive factors. For example, among
individuals with schizophrenia, high self-efficacy (operationally defined dsdali-
esteem, self-report of positive coping with stressful events and perceivaldsspport)
is significantly positively correlated with approach coping (Ventura.e2@04). The
same study also reported that better performance on a measure of suiemtied avas
associated with more frequent use of approach coping. Coping styles have bded repo
to be related to negative mood (Horan & Blanchard, 2003).

Coping styles can also have an impact on the physiological stress response. In
their review of the stress literature, Olff et al. (2005) found that copitesdtased on
high levels of avoidance and denial have been associated with increased neumoendocri
activity (i.e., more pronounced and prolonged neuroendocrine stress reaction)swherea
coping styles characterized by active, direct, and problem-focusedjssatave been
associated with reduced neuroendocrine reactivity. These associatioasrbetyping
style and the HPA axis have not been explicitly investigated in individutds w
schizophrenia.

Coping styles, in part, can be influenced by the availability of coping resource
(Lazarus & Folkman, 1984). One such resource is social support. Social support can be
defined as “the perception or experience that one is loved and cared for by others,
esteemed and valued, and part of a social network of mutual assistance anaogligati

(Wills, 1991). In a recent review, Taylor (2007) reported that research hageoihgis
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demonstrated the effect of social support on the reduction of psychological distress
during times of stress, as well as it's effect on promoting psychologigeteent to a

range of chronically stressful conditions. Being married or cohabitirfigansignificant

other is a major source of social support and numerous studies have shown that married
individuals have lower rates of morbidity and mortality compared with non-married
individuals (Johnson et al., 2000; Kiecolt-Glaser & Newton, 2001). On the other hand,
social isolation and loneliness have been related to high stress reactivitygegliata
physiological repair and maintenance processes (Hawkley & Cacioppo, 2003).

Studies in individuals with schizophrenia have demonstrated that they have
smaller social networks overall as compared to healthy populations (Cohen &
Sokolovsky, 1978; Hammer, 1981). Nonetheless, research has consistently documented
the relationship between social support and outcome in individuals with schizophrenia
[see (Buchanan, 1995) for a review]. For example, in a large Nordic sample of
individuals with schizophrenia, Sorgaard and colleagues demonstrated that adaigle
network was related to higher Global Assessment of Function (GAF) scoresvand fe
negative symptoms (Sorgaard et al., 2001). The correlational study desigrt made i
difficult to determine whether better overall functioning leads to more inezfjsaicial
networks or whether larger social networks lead to better functioning. Longitudi
investigations provide some evidence that baseline social support predicts overall
outcome. A study of 54 first-episode psychosis patients found that greater amounts of
social support from nonkin individuals prior to treatment contact predicted adaptive
functioning 1.5 and 5 years later (Erickson et al., 1998). This effect may, in part, be due

to the possible buffering effects of social support on stress (Buchanan, 1965). Cri
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Cristoph (1987) found that individuals with schizophrenia who reported greater amounts
of social support showed less vulnerability to the effects of everyday. skiegser

levels of social support have also been shown to be related to use of more adaptive
coping strategies in individuals with schizophrenia (Macdoetél, 1998b)

Summary

In summary, research has demonstrated that there are distinct psychalodjica
physiological responses to stress, and that these processes appear to benkinked. T
interactions of these processes have not been explicitly investigated in sctzapdr
disorder known to be significantly influenced by stress. Specifically, it is not known how
the subjective experience of stress is related to appraisal and copingadsitunation
and how these processes influence the body’s biological reaction to stress. In
understanding the role of these factors in schizophrenia, it will be important nob only t
examine life stress and how these individuals cope with such stressors iifelbily
also to investigate these processes under controlled situations.

This study systematically investigated the relationships amongisgipcping
strategies, cortisol secretion and perceived stress in a group of individuals with
schizophrenia, individuals at genetic high-risk for schizophrenia and contresd Ba
previous research, it is hypothesized that individuals with schizophrenia arekalyre |
to appraise an event as a threat and use maladaptive coping strategiesatonpa
controls. Consistent with the stress literature, the model predicts thatuads with
schizophrenia are likely to show an abnormal cortisol response and perceive the event a
more stressful than control participants, and that this is correlated witlapipeaisals

and coping strategies. The model also predicts that use of coping strategiated to
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coping resources such as problem solving ability and social support, both of which have
been previously reported to be diminished in individuals with schizophrenia. In other
words, the model tested whether the abnormal HPA axis function in individuals with
schizophrenia is related to their likelihood of making threat appraisals and using
maladaptive coping strategies, when faced with a stressful event. kstisd whether

their use of these coping strategies is in turn related to their reducddhstwiark and
diminished cognitive abilities. Since there has been little research orfdb&ss in

high-risk individuals, no specific hypotheses are proposed for this group.

Chapter 3: Purpose, Resear ch Design, Hypotheses

Purpose

According to the stress-vulnerability model, the experience of stregtigal to
the onset and/or maintenance of schizophrenia. It is nearly impossible toatisatyn
study the causal impact of stress on the onset of schizophrenia; however, many
correlational studies have investigated the relationship between stidssfuénts and
psychosis, although results have been mixed. Some studies report an increased number of
life events experienced prior to the onset of an acute psychotic episode (Bablingjt,
1993; Brown & Birley, 1968; Canton & Fraccon, 1985; Chaven & Kulhara, 1988; Day et
al., 1987; Mazure et al., 1997; Michaux et al., 1967; Scwartz & Myers, 1977) while
others have not (Chung et al., 1986; Gruen & Baron, 1984). This body of literature has
been criticized for its failure to account for daily variability of lifeesgors as well as its

inability to explain differences between individuals in their reactions tesftrieevents.
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A number of recent studies by Myin-Germeys and colleagues have invastigate
the impact of daily stressors and their relationship to psychotic symptoms im$patith
schizophrenia, their first-degree relatives, and controls. Their unique degpyedthe
experience sampling method to measure moment-to-moment variability xpireeace
of stress. No differences were found between patient relatives and comomumils in
the number of stressful events reported at various time points over six conseaysive
However individuals with schizophrenia reported experiencing more minor stressf
events, especially those related to social situations. It is unclear winetiveduals with
schizophrenia encounter events that are qualitatively different than theptasyatic
relatives and controls or whether they are more likely to perceive benigotoal revents
as stressful. According to Lazarus and Folkman (1984), stress is defifzepaascular
relationship between a person and the environment that is appraised by the person as
taxing or exceeding his or her resources or endangering his or her well-Gé¢iay.”
argue that stress consists of three processes: (1) primary appvhishlis the process of
perceiving a threat to oneself, (2) secondary appraisal, which is the progese@ting
a response to the threat and (3) coping, which is the process of executing that response.
Coping strategies may be influenced by any number of coping resourceblavailde
person, including problem-solving skills or social support. Stress in any givemosituat
can also be understood as the result of a cognitive appraisal process rasatlting i
emotional, physiological and behavioral stress response (Gaab et al., 2005). There is
mounting evidence that individuals with schizophrenia experience more streiss but i
remains unclear whether such experiences are related to their dpgrapecific events,

or use of ineffective coping strategies.
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The purpose of this study was to systematically investigate differences
appraisal and coping strategies to daily life stressors in order to inedenrstand
differences in perceived stress among controls, individuals with schizopraedia
individuals at genetic high-risk for developing schizophrenia. The study ewaluate
participants’ appraisals and coping strategies to experimentally indonddians of
stress (i.e., engaging in role-plays and mental arithmetic tasks) asswiedlir usual
coping strategies to everyday stressors. According to Lazarus and F¢I984i),
coping strategies may be related to coping resources, such as cognitiyeadisocial
support. Previous research suggests that individuals with schizophrenia use different
coping strategies than community controls (Horan et al., 2007; Ritsner et al., 2006) a
that coping styles may be related to cognitive ability (Lysakat., 2004; Ventura et al.,
2004). Other variables of interest include perceived stress, perceived social,amport
physiological reactivity to stress. There is a great deal of evidbatendividuals with
schizophrenia have impairments in a range of cognitive functions (HeinrizlagZanis,
1998). In addition, there is some evidence that social support lowers physiological
reactivity (cortisol and heart rate) but not psychological reactivity torempatally
induced stress (Ditzen et al., 2007). This suggests a dissociation between girgdiolo
and psychological stress responses, although this relationship has not beewedxclus
studied. Exploratory analyses to elucidate the relationships among percesgsd str
physiological reactivity to stress and social support will be conducted.

Research Design
Three groups of participants were recruited for the study: individudis wit

schizophrenia (SCZ), full biological siblings of individuals with schizophre®iB)(and
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controls (CON). The SCZ group was comprised of individuals diagnosed with DSM-IV
schizophrenia, who were stable (i.e., no acute changes in clinical status) @@Nhe
group consisted of healthy individuals without a family history of psychotic disorder
All participants were between the ages of 18 and 50 and an effort was madait@arecr
CON group demographically similar to SCZ.

All participants underwent one testing session lasting approximately 3.5 to 4
hours. First, participants engaged in a structured clinical interview (SGli®termine
diagnosis and study eligibility. For some participants, the interviewingieln (ZD)
made clinical ratings on the Scale of Positive Symptoms (SAPS) and Scalgabifvisie
Symptoms (SANS). Eligible participants then filled out the following questioestair
Life Events Questionnaire (LEQ), Hassles and Uplifts Scale (HS@R)eied Stress
Scale (PSS), Interpersonal Support Evaluation List (ISEL) and Coping Responses
Inventory (CRI). The first saliva sample was taken after particsféled out the above-
mentioned questionnaires and were explained saliva collection procedures. Subsequent
samples were collected approximately every 10 minutes thereaftar faur.

Participants were read standardized instructions for the Paced Audittayn8ds
Attention Test (PASAT) and then asked to fill out the Primary Appraisal Segonda
Appraisal Scale (PASA) and an abbreviated version of the Coping Responsesrinvent
(CRI). The PASAT was administered thereafter. Participants agked the de-briefing
guestions (1. “On a scale of 1-10, how well do you think you did?” 2. “On a scale of 1-
10, how stressful was this task?”) and then required to fill out the PANAS. Afser thi
participants were explained the procedures for the role plays, including tapimeg of t

interaction. They were asked to fill out the PASA and abbreviated CRI . Then, they wer
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introduced to the confederate with whom they performed the role play. They were aga
asked the de-briefing questions (1. “On a scale of 1-10, how well do you think you did?”
2. "“0On a scale of 1-10, how stressful was this task?”) and then required to fill out the
PANAS. Lastly, participants were administered the neuropsychologstal(W&AIS-I1I —
Vocabulary, Matrix Reasoning, Digit Span and Trail Making Test, Part B).

Hypotheses

Hypotheses related to group differences

1. SCZ and CON will not differ significantly in the number of major life events or
weekly hassles but SCZ will report significantly more subjectivestissociated with
those events.

2. SCZ will perform significantly lower than CON on all neuropsychologicabbées:
Vocabulary, Matrix Reasoning, Digit Span, and Trails B.

3. SCZ and CON will differ significantly in their physiological reactibmshe PASAT
and the role plays.

4. SCZ will be significantly more likely than CON to appraise the PASAT andtbe r
plays as threats.

5. SCZ will be significantly more likely than CON to use avoidant coping stesteg
when encountering general life stress as well as during the PASAT arudetipéarys.
6. SCZ will report significantly less social support than CON.

Hypotheses related to correlations

7. Coping styles will be related to affect associated with the PASAT andléhglays in

both groups. Specifically, avoidance-coping will be related to negative.affect
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8. Coping styles will be related to coping resources (cognitive ability amal sapport)
in both groups. Specifically, approach-related coping will be associated wih bet
cognitive ability and more social support.

9. Primary appraisals will be related to cortisol reactivity during &®AT and the role
plays in both groups.

Hypotheses related to mediation

10. Group differences in subjective stress / perceived stress will be medigieadnal
coping strategies, perceived social support and cognitive ability. Spdgifica
predicted that increased subjective stress will be associated with lesadppoping,
lower perceived social support and cognitive ability.

11. Group differences in perceived stress related to PASAT and role plaps will
mediated by the following variables: cortisol reactivity, primary applaand coping
strategies, such that higher cortisol reactivity, threat appraisal, artthageicoping will
be associated with more perceived stress.

12. Group differences in coping styles will be mediated by coping resourcgstiics
ability and social support). That is, more social support and better cognitivg alli

be associated with more use of approach coping.

Secondary hypotheses regarding high risk groups

All hypotheses specified above were also tested in the SIB group. Indivitigalsetic
high-risk for developing schizophrenia tend to show similar patterns as SCZ gn man
variables. Therefore, it is hypothesized that SIB will be similar to SCZ aables

related stress, appraisal, coping, cortisol, and coping resources.
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Chapter 4: Method

Participants

Human Subijects Involvement and Characteristics

Participants were 40 individuals who met DSM-IV criteria for schizophrenia and
40 community volunteers as healthy controls, matched to the individuals with
schizophrenia on age, gender, race, and parental socioeconomic status. In ordereo explor
the secondary hypotheses, 18 full siblings of individuals with schizophrenia were also
recruited. Participants with schizophrenia were not in an acute phase (i.e.eteey w
clinically stable). Participants with schizophrenia did not currently méetiarfor Major
Depressive Disorder as depression is known to affect cortisol levels. Sibfing
individuals with schizophrenia did not currently meet criteria for any D$Msychotic
disorders. Siblings and controls did not currently meet criteria for Major Bsipee
Disorder.

The inclusion criteria werel) age 18-50 years; 2) ability to give informed

consent; and 3) meeting DSM-IV criteria for schizophrenia (SCZ); having nentar
past personal or family history of psychiatric disorder (CON); not meet8ig-Iv

diagnostic criteria for a psychotic disorder (SIB). The exclusionrieriteere 1) meeting

DSM-IV criteria for current Major Depressive Disorder; 2) meeting/BIS criteria for
substance abuse or dependence at any time within the past six months of enr8)iment
presence of any clinically unstable or severe medical disorder that wakkl m
participation in the research protocol unsafe; 4) meeting DSM-1V critariadatal
retardation. For the two main groups of interest (SCZ and CON), participargs w

balanced for gender (i.e., 20 males, 20 females).
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Recruitment and Informed Consent

SCZ and SIB were recruited from ongoing studies on schizophrenia at the Conte
Center for the Neuroscience of Mental Disorders (CCNMD). The CCNMD laage |
database of individuals with schizophrenia and their siblings who have participated in
previous research studies led by Drs. Barch and Csernansky; these individuaisebdd a
to be contacted again for future research studies and were origirallited from a
range of outpatient facilities in the St. Louis area. In addition, the CCNMR Hatabase
of individuals with schizophrenia who consented to be in research studies but did not
meet inclusion criteria for specific research protocols. Some of theselumls were
contacted and offered participation.

As with SCZ and SIB, CON were recruited from among those individuals
participating in CCNMD projects. CON were also recruited through the \éduntor
Health database maintained by Washington University.

Informed consent was always obtained before an individual participated in any
component of the protocol. All participants were given ample time to read the consent
document, which was also explained verbally by trained research staff. dhestadir
members were available to answer questions about the study. The consent document
contained a detailed description of all study procedures, as well as any posissble r
and/or benefits. Participants were given the option to withdraw from the rlestady at

will, even after consenting.

Diagnosis and Clinical Assessment

To determine each participant’s diagnosis, a trained interviewer conducted a

structured clinical interview with the Structured Clinical InterviewD&M-1V (SCID-
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IV) (First et al, 2001). The SCID is considered the “gold standard” (Feretiad),

1994) in diagnostic assessment and has modest to good inter-rater reliadgolpgst (k
ranges from .57 to 1.0) (Zanareti al., 2000). The SCID-IV interviewer had access to
any data from present and past hospital records and corroborative personal (@grce
family) contained in the individual’s CCNMD file. All available data weoenbined to
arrive at the diagnosis. In the case that a definitive diagnosis could naicheddy the
interviewer, Dr. Barch was consulted for clinical guidance. All paicis (SCZ, SIB,

and CON) underwent an identical diagnostic process.
Medications

Ethical guidelines and laws in Missouri preclude withdrawing patients from
medications. Therefore no changes were made to the participants’ cwatmient
plans for this research study. Previous research has documented that antipsychoti
medications depress cortisol levels (Cohrs et al., 2004; Meier et al., 2005; Po@byic et
2007). However, to understand the effects of day to day stress and stress relatgthcopi
this population, it was important to assess participants on medications if thiseivas
typical state. In other words, if individuals with schizophrenia are intended to be on
medications, it would be more ecologically valid to assess how they appraisgpand c
with stressors in their daily life while on these medications. Nonethelessrtorexthe
potential influence of medication on stress appraisal and cortisol response, imiommat
the type and dose of antipsychotic medications was obtained by the individual’s verbal
report. This allowed for secondary analyses comparing the effect okdiffdasses of

medications on the biological stress response.
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M easures
Variables of interest were measured with the following instruments:

Stressful Events

Major life events were assessed with the Life Experiences Quest®(baiD)
(Norbeck, 1984; Sarasat al, 1978). This scale is known to have moderate test-retest
reliability (r = .64) and adequate discriminant validity (Sarason et al., 19A8)_HQ is
an 82-item questionnaire in which study participants marked the life everftaruges
that have occurred within the past year and indicated whether the events weterednsi
goodor bad For the current study, the LEQ was modified to ask participants how
stressful they experienced the event to be instead of asking how much impachthe eve
had on their lives. Stress ratings were made on a 5-point likert scale in whiott O =
stressfuland 4 =extremely stressfuLife events were grouped under the following
categories: health, work, school, residence, love/relationships, family aedrotosls,
parenting, personal/social, financial, crime and legal matters. Partisiwere also
provided with space to note any events not listed on the questionnaire and indicate its

effect and stress level.

Day-to-day stressors were assessed with the Hassles and Uplié&g+5salP)
(DelLongiset al., 1988). This scale consists of 53 items related to a broad range of
everyday events (e.g., time spent with family, yard work, news eventa@&@tusp eight
areas: household, finances, work, home maintenance, health, personal life, family and
friends, and environmental and social issues. Internal consistency, as measured by
coefficient alpha, ranges from .80 to .93 across these eight factors. Foundlisise

HSUP was modified in the following ways: instead of rating the hassles tisupli
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participants were asked if the item was experiencemador bad and how stressful it

was on a scale of 0 — 4 where @6t stressfubind 4 =extremely stressfuThis format is
parallel to the LEQ and allowed for a more direct comparison between major and minor
life events and associated stress. Participants rated items agpdneithin the past

week.

Perceived stress was assessed with the Perceived Stress Sca(€{P8&t al.,
1983), a 10-item questionnaire in which participants were asked to rate how often they
felt a certain way in the past week (e.g., how often have you been upset because of
something that happened unexpectedly? how often have felt that you could not cope with
all the things you had to do? etc.). Cronbach’s alpha coefficients for this @cgéefrom
0.84 to 0.86 (Cohen et al., 1983). The PSS was modified to ask participants to make
ratings based on the past week (instead of the past month) for more direct camparis

with the HSUP.

Experimental Stressors

Participants underwent two procedures intended to invoke a brief stress response.

These stressors involved mental arithmetic and social role plays andhwesen based

on research suggesting they are most likely to produce a stress respansetd-

analysis of 208 laboratory studies of psychological stressors, Dickersorearahi<

(2004) found that acute stressors capable of eliciting cortisol responsesthad ce
characteristics in common. They concluded that performance tasks wergeatps$o

result in adrenocorticotropin hormone changes if they were uncontrollable and
characterized by social-evaluative threat (i.e., task performanceotiidtbe negatively

judged by others). Of the performance tasks, a combination of public speaking and
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cognitive tasks resulted in the largest average effect size — twicggastathe effect size
for cognitive tasks alone or tasks combining public speaking and verbal irdesacti
These tasks performed in the context of social-evaluative threat, in which the
performance was videotaped, an evaluative audience was present or a pernsagn offe
negative social comparison was present, resulted in significantly meeatisol
responses than those without these characteristics. The authors also testedtivret
was a significant difference in effect size between studies with onlgromere than one
form of social evaluation. They reported that studies with only one form of social
evaluation had an average effect size of 0.23, whereas those with two forms had an
average effect size of 0.86. In terms of uncontrollability (characterizeglkbgliféiculty,
false feedback, harassment or inescapable stimuli), there was no signifiexande in
cortisol response between those tasks that only had one element of uncontrollability
versus those with several such elements. As noted above, tasks tapping elements of
uncontrollability and social-evaluative threat had the largest effectGsE2) @nd were

found to be independent of each other in a simultaneous regression calculation.

For the current protocol, two different tasks were administered to acheve
characteristics of uncontrollability and social evaluation described aBovisol was
measured in saliva at regular intervals before, during, and after the achtionstf
these tasks (procedure described in detail below). A mental arithmefpciteatily
served as an uncontrollable stressor. Participants were administeredgtieABditory
Serial Attention Test (PASAT) (Gronwall & Wrighston, 1974), a standardizedftest
attention that requires serial addition of digits presented verbally. Spéygific

participants were required to add two sequentially presented single-digit rsuamnidesay
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the answer out loud. They had to retain the latter of the two numbers in memory for
subsequent addition to the next number. Numbers ranging from 1 to 9 were delivered
using a compact disc player to control the rate of stimulus presentation. Dagits w
presented every 2 seconds; 60 digits are presented in total. The PASAT places hig
demands on auditory working memory and is therefore perceived to be a difficult task.
The perceived difficulty of this task, along with its standardized presentationBbn a C
player, lends some characteristics of uncontrollability to the PASAT. Prestodies

that have used the PASAT for this purpose report that it induces “mild mental stress
(Phillips et al, 2006a; Ringet al, 2002). There is also an implicit social-evaluative threat
associated with the fact that an administrator is present during the procedwge and i
recording the participants’ responses, although the social role-playsisezte@rimarily

for social evaluation. Even though actual test performance was not related tofBthea
study, participants’ responses were recorded. After the completion ofkhe ta
participants were asked the following questions: (1) How well do you think you did? (2)
How stressful was this experience? Participants responded to the questions oma 10-poi

likert scale.

The other stressor, primarily with elements of social evaluation, involved
participation in a role-play task. Participants were administered thal Sédls
Performance Assessment (SSPA) (Pattees@h., 2001). The SSPA is a social role-play
task that required participation in two 3-minute role-plays of selected gootdem
situations. The scenes were acted out between the participant and a confederate a
videotaped for subsequent scoring (not proposed for this study). The SSPA consisted of

three parts: (1) Practice Scene: A 1-minute interaction in which the particvas
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making plans to get together with a friend (always played by the confeddiaite¥cene
served to acclimate participants to the testing situation and task demandsng) Ske
3-minute interaction in which the participant was a tenant meeting a new neighbor
(always played by the confederate). The objective was to greet the new neigtifiord

out more information about him/her. (3) Scene 2: A 3-minute interaction in which the
participant was a tenant calling his/her landlord (always played by thedavate)
regarding a leak that has gone unrepaired after a previous complaint. Tdcivebyas

to have the landlord attend to the leak immediately. For each scene, a description of the
scenario to be enacted was presented to the participant on an index card. He/she was
asked what role he/she was playing to ensure the task was properly understood. If the
participant did not give the correct answer, a corrective prompt was provided. Upon a
correct answer, the examiner indicated the beginning of the interaction. Cotdedera
responses were standardized according to the SSPA manual and primatég entai
minimal, open-ended replies. This put the onus on the participant to maintain the
interaction for 3-minutes. If the participant did not respond, the confederatedodfer
standardized prompt after 10 seconds to continue the conversation. Confederate
responses during the role-play were characterized by non-faeditsdimments for the

first 2.5 minutes of the interaction (an example for scene 2: “I have a lot of athatde
with problems that are ahead of yours”). In other words, the confederate countered
suggestions given by the participant without flatly refusing them for makeof

interaction in order to allow participants to generate more solutions untdlatres was
reached. This interaction was designed to be perceived by participants asgenegat

judgment by the confederate and thus added a social-evaluative component to the task.

30



The fact that the interactions were videotaped added another social-evaluative
component. All role-plays ended on a positive note in which the confederate agreed to
cooperate with the participant. After the completion of the task, participaresasieed

the following questions: (1) How well do you think you did? (2) How stressful was this
experience? Participants responded to the questions on a 10-point likert scaleodds a m
repair precaution, participants were offered a variety of candy at the é@melsession,

after the last cortisol sample was collected, as unanticipated compeihsatioair

participation in the research procedures.

Cognitive Appraisal

Cognitive appraisal of the experimental stressors was measured withritaey
Appraisal Secondary Appraisal Scale (PASA) (Gaab et al., 2005). The RASFGHtem
guestionnaire intended to measure the primary stress appraisals of trelaalienge as
well as secondary appraisals related to self concept of own abilities ratnol co
expectancy. The items for this scale were generated to fit the tibabosinstructs
proposed by Lazarus and Folkman (1984). The PASA contains 8 items each on primary
(PA) and secondary (SA) appraisals, on which participants evaluated thetextith
the particular statement applies to themselves on a 6-point scale raongiwsgrongly
disagreeto strongly agreeAll items were re-worded to directly relate to the anticipated
stressor. The scale has moderate to good internal consistency for both siP#cales
a[10.80; SA.[]0.74) (Gaab et al., 2005). The PA scale of the PASA has been shown to
predict significant variance in cortisol response to a public speaking tas&linyhe
individuals (Gaab et al., 2005). Participants in this study were asked to fill deAB®&

in anticipation of the PASAT and the role plays. For each task, participantgmwene
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instructions on the upcoming task and participated in a brief practice task and then asked
to fill out the PASA in anticipation of the actual task (i.e., before actuallygemgan the

task). The PASA was scored according to instructions from the developers.

Coping

Coping responses to specific experimental stressors as well ad génera
stressors were measured with the Coping Responses Inventory (CRI) (Moos, TI#893)
CRI is a 48-item questionnaire assessing two broad types of coping respm®ach
Coping and Avoidance Coping. These two categories are further subdivided to yield four
dimensions each: Approach = (1) Logical Analysis, (2) Positive Reappr&is8keé¢king
Guidance and Support, and (4) Problem Solving; Avoidance = (5) Cognitive Avoidance,
(6) Acceptance or Resignation, (7) Seeking Alternative Rewards, and (BjoBal
Discharge. All items were rated on a 5-point likert scale frorm6t=al all to 4 =fairly
often For the eight dimensions, Cronbach’s alpha ranged from 0.58 to 0.74. In the
current study, in order to assess participants’ general coping strategiesetbeasked
to fill out the 48-item CRI in response to daily life stressors. An abbreviatadri(CRI
was administered for the PASAT and role plays separately, in order te adsels
coping strategies were used during those experimental stressors. The &abfeRia
contained 5 items each from the Approach and Avoidance Coping scales. Within these 2
domains, items were selected from the following subscales: Approach editplL
Analysis and (2) Positive Reappraisal; Avoidance = (3) Cognitive Avoidartt&da
Acceptance or Resignation. These subscales, and the specific itemshath| were
chosen because of their applicability to the experimental stressors of thiopridmes

within the Seeking Guidance and Support, Problem Solving, Seeking Alternative
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Rewards, and Emotional Discharge subscales did not relate to engagingah me
arithmetic or role-play tasks, and were therefore omitted from the abbcevatgon.

For example, the following itemgake it out on other people when you feel angry or
depressedEmotional Dischargeget involved in new activitigSeeking Alternative
Rewards)talk with your spouse or other relative about the prob{&eeking Guidance
and Support) clearly cannot be applied to the tasks of engaging in the PASAT or role

plays and therefore are not included in the abbreviated CRI.

Coping Resources

Two types of coping resources identified by Lazarus and Folkman (1984dfvere

primary interest to this study: social support and cognitive ability.

Social support was measured with the Interpersonal Support Evaluation List
(ISEL) (Cohen & Hoberman, 1983; S Cohatral., 1985). The ISEL consists of a list of
40 statements about the perceived availability of potential social resamatéesrated on
a 4-point scale ranging from Odefinitely falseo 3 =definitely true The ISEL is
counterbalanced for desirability, with half of the statements worded posiiilvelyt
social relationships (e.ghere are several different people with whom | enjoy spending
time) and half worded negatively (e.gfeel that there is no one with whom | can share
my most private worries and fear3he ISEL was designed to assess the perceived
availability of four separate functions of social support and contains 10 itemseheh i
following 4 subscales: Tangible, which measures the perceived availabititaterial
aid; Appraisal, which measures the perceived availability of someone to thi&ub a
one’s problems; Self-esteem, which measures the perceived availabéliposttive

comparison of one’s self to others; and Belonging, which measures the perceived
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availability of people one can engage with in social settings. The internateoicy of

the total ISEL ranges from 0.88 to 0.90 and the internal consistency of the four individual
subscales ranges from 0.62 to 0.82 (Cohen et al., 1985). The validity of the ISEL is
documented with its significant correlations with number of close friends (0.46) and

number of close relatives (0.42) in the general population (Cohen et al., 1985).

Cognitive ability was measured through the administration of standardized
neuropsychological tests. The following cognitive domains were &skess
attention/working memory, verbal ability, mental flexibility, and abstraasoning.
Verbal ability was measured using the Vocabulary subtest of the Weclisiier A
Intelligence Scale — Third Edition (WAIS —Ill) (Wechsler, 1997). Abstraasoning was
measured with the Matrix Reasoning subtest of the WAIS-III. Attention/workergary
was measured with the Digit Span subtest of the WAIS-III and mental flgxibas
measured with Trail Making Test — Part B test of the Halstead+Regiihery (Reitan &

Wolfson, 1985).

Biological Measures

Cortisol was collected during the administration of the two experimergaksts
and used as a measure of the HPA axis’ response to stress. Cortisol leveteasred
in saliva by asking participants to chew on a piece of cotton at the beginning of the
experimental stressors session (i.e., after the diagnostic interview apttttomof trait-
based questionnaires) and approximately every 10 minutes thereafter for an hour. The
cotton swab was stored in a tube until the end of the protocol, at which point it was

centrifuged to extract the saliva. These saliva samples were ste2€3Guntil they
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were sent for assays. Samples were de-identified of personal infomraati marked

only with the subject ID, date, and time of collection.

Other Variables of Interest

A mood rating was collected after each experimental stressor to assther
cognitive appraisal and coping strategies are correlated with mood. ThedParsd
Negative Affect Schedule (PANAS) (Watsehal., 1988) was used to assess
participants’ mood related to stressors and administered directly atiemadion in the
PASAT and then the role plays. The PANAS contains 2 subscales: A positive RBEgct (
scale made up of 10 positive adjectives (e.g., interested, excited, proud, a)edndta
negative affect (NA) scale made up of 10 negative adjectives (e.g., ddiragset,
irritable, nervous, etc.), which are rated on a 5-point likert scale rafrgimgl =very
slightly/not at allto 5 =extremely In reliability studies, Watson et al. (1988)
administered the PANAS with time-frames ranging from “right now” to ‘lilythe last
year” to a large, predominantly student, sample. The reliability of the PA rscaded
from .86 to .90, the NA scale from .84 to .87 (Watson & Clark, 1994). Its psychometric
properties were independently evaluated by Crawford and Henry (2004) in a namt-stude
population and the PANAS was again found to have good reliakility@.89 for PA and
o = 0.85 for NA). The authors also reported insignificant effects of demographic
variables such as age, gender, occupation, and education on the PANAS. In the current
study, participants were instructed to rate the strength of the emotiorfelthelile they

were engaged in the role plays or the PASAT.

Procedure
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Data was collected in one session of approximately 3.5 to 4 hours. Upon an initial
phone screen to determine interest and general eligibility, participarésarerduled for
an in-person assessment and experimental procedures. Verbal and writtenwagasent
obtained upon arrival. First, participants engaged in a structured clinicaiemte
(SCID) to determine diagnosis and study eligibility. This process took about 45 — 60
minutes for SCZ and between 10 — 20 minutes for SIB and CON. Participants then filled
out the following questionnaires: LEQ, HSUP, PSS, ISEL and CRI (completenjersi

This process took about 30 — 45 minutes.

Participants were then briefly informed of the experimental tasks awd sal
sampling measures. They were asked to provide the first saliva sample lygcoeva
cotton swab. Saliva samples were collected approximately every 10 ntimeresfter for
an hour. A timer was set to ring every 10 minutes to alert the participant and the
experimenter of the time to provide a sample. Participants were read dizedar
instructions for the PASAT. The instructions were repeated until the participant
understood the task and a practice test was then administered. This ensured that
participants fully understood what the task entailed. They were then askédub tiile
PASA and the abbreviated CRI. The PASAT was administered thereaftacip@ats
were asked the de-briefing questions (1. “On a scale of 1-10, how well do you think you
did?” 2. “On a scale of 1-10, how stressful was this task?”) and then requiredtd fill
the PANAS. After this, participants were explained the procedures for thplayis,
including taping of the interaction. After instructions were given, the weroduced to
the confederate with whom they would be performing the role play (the corttedes

a trained research assistant who did not interact with the participants irhanyvat)

36



and the practice scene was administered to ensure that participants fullyanctigrsir
role. They were then asked to fill out the PASA and the abbreviated CRI. Therthaiye
engaged in two 3-minute role plays with the confederate, which were videotaped. Afte
the administration of the role plays, participants were asked the debgeisgons (1.

“On a scale of 1-10, how well do you think you did?” 2. “On a scale of 1-10, how
stressful was this task?”) and then asked to fill out the PANAS. The admiaistvthe

experimental stressors took about 30 minutes.

Lastly, participants were administered the neuropsychological testsSAVA-
Vocabulary, Matrix Reasoning, Digit Span and Trail Making Test, Part B). This
procedure took about 30 - 40 minutes.

Data Reduction
Variables of interest were computed in the following ways:

Major Life Events

The variables of interest were total number of events experienced in thegast y
(total life events) and total stress rating related to these evemidi{eostress). To derive
the total life events variable, all events endorsed on the LEQ (collapsing goazsand
bad events) were added. Similarly, all stress ratings across titesseax events were
added to compute the total life stress variable.

Minor Life Events

The variables of interest were total number of events experienced in the plst we
(total weekly events) and total stress related to these events (tok#y steess). To

derive the total weekly events variable, all events endorsed on the HSUP (ngllapsi
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across good and bad) were added. All stress ratings across these endorseceexents
added to compute the total weekly stress variable.

Perceived Stress

The variable of interest was total stress rating on the PSS. Total stodenved
by reverse scoring 4 positively worded items (e.g., 0=4, 1=3, 2=2, 3=1, 4=0) and then
summing across all 10 items.

Perceived Stress During Experimental Tasks

The variables of interests were perceived stress related to each taskcangege
mastery of the tasks. Each was assessed by self-report on a 10-pointiecale af
completion of the PASAT and role plays.

Cortisol

For cortisol parameters, areas under the curve (AUC) were calculdbectspect
to increase (AUQ and with respect to ground (A)dusing the trapezoidal method as an
indicator of the integrated cortisol response to the experimental tasks (fretss.,
2003). Given previous research findings (Gaab et al., 2005), all primary anaiyses w
cortisol were computed using AUC

Coqgnitive Appraisal

The PASA is made up of two primary scales: Primary Appraisal (PA) and
Secondary Appraisal (SA). PA is further composed of two subscales: threat and
challenge. Threat and challenge scores were computed separately byg@atnoss
items that make up those scales (Threat = items 1, 5, 9, 13; Challenge = items 2, 6, 10,

14).
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Coping

The main variables of interest within the CRI were the approach-reladed a
avoidance-related coping scores. For the full version of the CRI, these scores were
calculated by summing across participant’s ratings across the 24 lignmsake up these
scales. For the abbreviated CRI, approach-related and avoidance-retagdscores
were derived by summing across the 5 items that make up these scales.
Social Support

The ISEL is made up of four 10-item subscales. For this study, a total score was
derived by reverse scoring (i.e., 3=0; 2=1; 1=2; 0=3) the following negativéddsta
items: 6, 10, 11, 13, 14, 15, 17, 24, 25, 27, 28, 29, 30, 34, 35, 36, 39, 40 and then
summing across all 40 items.

Coaqgnitive Ability

All subtests of the WAIS-III were scored according to standardized instnscti
Scaled scores, which correct for age and gender, were derived from the WAIS-I
manual. For the Trail Making Test — Part B, a scaled scored correctec fanadg
education was derived using the Halstead-Reitan Professional Manual (Eiealton
2006).
Affect

The PANAS consists of 2 scales. The positive affect (PAf) score was deyived b
summing across participant’s ratings on the following items: 1, 3, 5, 9, 10, 12, 14, 16, 17,
19. The negative affect (NAf) score was derived by summing acrossieantis ratings

on the following items: 2, 4, 6, 7, 8, 11, 13, 15, 18, 20.
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Chapter 5: Results

A total of 104 participants were enrolled in the study. 3 were disqualified due to
inadequate saliva production, 3 were disqualified due to current depression, and 1 was
disqualified due to examiner error in task administration. Data from the rem@&ining
participants is presented below.

Demographic information

40 SCZ, 40 CON and 17 SIB were included in the final analyses. The SCZ and
CON groups were balanced on gender (i.e., 20 participants in each group were female)
In the SIB group, 10 of 17 participants were female; gender composition of the groups
was not significantly different?(2, N = 97) = .44p > .05. The groups also did not differ
significantly on racey?(2, N = 97) = 0.52p > .05. SCZ and CON did not differ
significantly on age but SIB were significantly younger than both SCZ and EQN,

94) = 16.70p > .01. CON had significantly more years of education than SCZ and SIB,
F(2, 94) = 13.33p < .01 but the groups did not differ significantly on years of parental

educationF(2, 91) = 1.11p > .05. See Table 1 for demographic information.

Table 1. Demographic information for study participants

CON (N = 40) SCZ (N = 40) SIB (N = 17)

Characteristic M SD M SD M SD
Age (years)® 35.6 9.5 37.8 8.8 24.3 3.7
Gender (% female) 50.0 50.0 58.8
Race (%African American) 65.2 70.0 64.7
Education (years)* 15.1 1.9 12.6 2.5 13.3 2.2
Parental education (years) 13.9 2.5 13.2 3.1 12.8 2

ASIB < CON = SCZj§ < .01)
*CON > SCZ = SIB (p < .01)
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Outlier analysis

A standard boxplot analysis, which identifies participants falling more than 3
standard deviations from the mean, was carried out for each variable of ir@elggivo
such variables had outliers among SCZ and CON: LEQ total items (totaldifiesg and
time to completion for Trails B. Two outliers were identified for LEQ td&his and two
outliers were identified for Trails B. For analyses involving these bi@sadata were
analyzed with and without the outliers. Among SIB, one outlier was identified fof.AUC
Hypotheses related to group differences

The first set of analyses examined group differences in SCZ and CON elxpecte
based on the published literature. It was necessary to establish these gevapahiff in
order to carry out the mediation analyses proposed above. In order to protect against the
increased probability of a Type | error resulting from multiple comparisbes, t
Hotelling’s T-square, a multidimensional analog of the univariateisstatvas

computed, which provided an omnibus effect for each group of dependent variables.

1. SCZ and CON will not differ significantly in the number of total life events or total
weekly events but SCZ will report significantly more subjective stagastlfe stress,
total weekly stress, and perceived stress) associated with those events.

There was a significant omnibus effect for a group difference in wgate and
total stress, Hotelling’s Trace = 0.3514,174) = 2.16p < .05. Further analysis to
determine which variables were driving the group difference revealeG@mdtreported
significantly more weekly events within the last week compared to BRA4) = 4.10,
p < .05, but SCZ reported significantly higher perceived stress within the lekt we

F(2,94) = 5.52p < .01. SIB did not differ significantly from either CON or SCZ on
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either of these variables; their responses fell in between those of CONBa(ict S|
weekly events: CON > SIB > SCZ; perceived stress: SCZ > SIB > CONe Wege no
significant group differences for total life events, total life stragerage stress rating for
those events, total weekly stress or the average stress rating for wesakb; & his
analysis was repeated without the two outliers identified for total lifete\and results

remained unchanged. See Figures 1 and 2.

Figure 1. Group differences in major life events and total stress ratisgsiaed with
those events
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Figure 2. Group differences in weekly events, total stress ratingsatssiowith those

events and global perceived stress
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A univariate analysis of variance (ANOVA) was computed to explore whtthaer
groups differed in the number of total events endorsed as good and bad. There was no
significant difference in the number of total life events endorsed as g{84) = 0.59,

p > .05, or badF(2,94) = 0.04p > .05, but there was a significant group difference in the
number of weekly events endorsed as gé¢8,94) = 4.76p < .01. Post hoc analyses
revealed that CON were more likely than SCZ to report events in the pastsvgaida

(p < .01); SIB did not differ significantly from either group on this measure. There was

no significant group difference in weekly events endorsed as(2@4) = 0.17p > .05.

Since CON reported significantly more weekly events overall than SCAgmficantly

more good weekly events than SCZ, a proportional weekly events score was computed
for each participant by dividing the number of weekly events endorsed as good or bad by

the total number of events endorsed on the HSUP. There were no significant group

43



differences on these measurpsoportionally goodF(2,94) = 1.06p > .05;

proportionally bad F(2,94) = 1.06p > .05.) See Figure 3.

Figure 3. Group differences in the proportion of weekly events rated as good or bad
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In order to understand the relationships among objective and subjective stress
variables on the weekly events questionnaire and subjective stress endorsed on the
perceived stress scale, hierarchical regressions were computed toedsnthese
variables were correlated and whether the strength of these coneldififered by
group. In order to carry out the regressions, two dummy coded variables wéed ¢iea
comparing CON to SCZ and SIB combined (D1) and the other comparing SIB to CON
and SCZ combined (D2)). For each independent variable (IV) of interest, interaction
terms were created by multiplying the 1V with each dummy coded varidtds, To test

for correlation, the IV and the two dummy coded variables were entered in Step 1. T

44



two interaction terms were entered in Step 2. Thus, if the effect of the I'gigraBcant

in Step 1, it was interpreted as the two variables being significantlydelb&ather of

the dummy coded variables were significant in Step 1, it was interpretedebeingg a
significant group difference in the DV. If group differences in a varinblee already
been reported, they are not repeated when stating results of the regnealisesa If
either of the interaction terms were significant in Step 2, it was intetpastthe strength
of the correlations being significantly different by group. In this casegdirelation was
computed separately by group to examine how the magnitude of the correlaticeddiffe
across groups.

There was no relationship between total items endorsed on the HSUP and
perceived stres$, = -.07,t (96) = -.71p > .05, but there was a significant positive
relationship between total stress reported on the HSUP and perceive3stre$’,t
(96) = 5.58p < .01. There were no significant group differences in the strength of this
relationship (alps > .05). There was a significant negative relationship between number
of proportionally good events and perceived stifgss;.52,t (96) = -5.49p < .01, and a
significant positive relationship between number of proportionally bad events and
perceived stres$, = .52,t (96) = 5.49p < .01. There were no significant group
differences in the strength of these relationships.

As mentioned above, for a subset of participants (64 of 97), data on current
positive and negative symptoms was collected at the time of the assessnexue#sd,
SCZ displayed significantly more positivig(2, 61) = 29.77p < .01, and negativé;(2,

61) = 22.40p < .01, symptoms than SIB and CON, and SIB displayed significantly more

negative symptoms than CON+£ .01). Using the dummy code method, regression
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analyses revealed that positive symptoms were significantly positiveilated with
total stress reported on the HSUP; .54,t (63) = 3.24p < .01, perceived stress in the
past weekp = .49,t (63) = 3.21p < .01, and events endorsed as proportionally bad,
.36,t (63) = 2.08p < .05. There were no group differences in the magnitude of the
correlations. Positive symptoms were also significantly negativetgleted with events
endorsed as proportionally godgtls= -.36,t (63) = -2.08p < .05, with no group
differences in the magnitude of the correlations. Negative symptoms wei@r rebated
with total stress endorsed on the HSPBR, .004,t (63) = .02,p > .05 or with perceived
stress in the past wedgk~= .21,t (63) = 1.38p > .05, with no group differences in the
magnitude of the correlations.

In summary, SCZ, SIB and CON did not differ in the number of events endorsed
in the past year or on total stress associated with those events. CON repoetedents
in the past week than SCZ, especially events they endorsed as good, but there were no
group differences in the proportion of events endorsed as good vs. bad or in total stress
associated with those weekly events. Nonetheless, SCZ reported significarglgtress
than CON in the past week on the perceived stress scale. Although the perceised stres
scale was highly correlated with total stress reported on the HSUP and withtipropbr
weekly events endorsed as good or bad, it appears that the perceived stresptoale
constructs other than the amount of stress one can specifically assoitidteewi
occurrence of an event. High scores on positive symptom scales were aiselgosit
correlated with perceived stress; negative symptoms were not calwittigperceived

stress.
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2. SCZ will perform significantly lower than CON on all neuropsychological variables:
Vocabulary, Matrix Reasoning, Digit Span, and Trails B.

There was a significant omnibus effect for a group difference among the
neuropsychological variables, Hotelling’s Trace = 08, 180) = 5.59p < .01. Further
analysis of the data revealed that SCZ performed significantly bette€Cthal on
VocabularyF(2, 94) = 8.99p < .01, Matrix Reasoning;(2, 94) = 8.16p < .01, Digit
SpanF(2, 94) = 10.03p < .01, and Trails BfF(2, 94) = 13.46p < .01. In addition, SIB
performed significantly worse than CON on Vocabulgry (05) and SIB performed
significantly better than SCZ on Matrix Reasonipg(.05) and Trails Bp(< .01). The
analysis was repeated with the outliers for Trails B omitted and resoisned
unchanged. In summary, the general pattern of performance was CON > SIB > SC
which replicated previous findings in the literature (Delawalla et al., 2006).

Bivariate correlations revealed that all four neuropsychological vasatére
significantly positively correlated with each othg85) = .28 tar(95) = .61, allps < .01.
Principal components analysis revealed only one factor with an eigenvalter ¢jiea 1,
incorporating about 60% of total variance. All four neuropsychological variablésdoa
highly on this factor. Thus, all four variables were z-scored and then averageatwhi
variable was termed “cognitive ability” and used in the analyses reported. Feiow
estimate of the reliability of this composite variable was computed usirigrthala
described in Nunnally and Bernstein (1994) and found to be geodB). As expected,
an ANOVA showed that the groups differed significantly on this vari&§ls,94) =

15.77,p < .01. CON performed significantly better than SIB and S€Z 01) and SIB
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performed significantly better than SGZ< .05); the pattern of performance was CON >

SIB > SCZ. See Figure 4.

Figure 4. Group differences in composite variable “cognitive ability”
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3. SCZ and CON will differ significantly in their physiological reactions to the PASAT
and the role plays.

Of the 80 SCZ and CON participants from which adequate saliva was collected
for cortisol assay, 5 were missing data at various timepoints, such that AUQreseas
could not be accurately computed from their data. An additional 4 participants were
identified as outliers using standard box-plot analyses on at least one of tha 7 sali
samples. 1 participant from the SIB group was also identified as an outliee. Thes
individuals were excluded from all analyses concerning cortisol output or cortisol
reactivity. Figure 5 shows cortisol data for SCZ and CON in relation to the drder o
events that occurred while saliva was sampled at 7 timepoints; ‘time & tefthe

baseline measure. In general, the effect of the stressor can be deteali®dny cortisol
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Cortisol (ug/dL)

about 10 — 15 minutes after its occurrence. Therefore, on the graph below, cortisol levels

corresponding to the PASAT are represented between timepoints +20 and +30 and

cortisol levels corresponding to role plays are represented betwesgoints +30 and

+40.

Figure 5. Cortisol collected before, during, and after stress induction procedure
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Two formulas for obtaining an area under the curve were described abovg: AUC

(total cortisol output) and AUQcortisol increase over time). As expected, there was no

correlation between the measung€85)= .07,p > .05, since they measure two different

constructs. Thus, AUgLand AUG were treated as separate variables and analyzed
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separately. An ANOVA revealed no group difference in ALKE2, 83) = 2.75p > .05,
but planned contrasts showed that total cortisol output for SIB was significastihben
SCZ (p < .05). There were no significant group differences in AB®, 83) = 1.67p >
.05. Planned contrasts revealed that there was a trend for SCZ to have less increa
cortisol over time than CONp(< .08); pattern of cortisol increase over time was CON >
SIB > SCZ.. Cohen’d was computed as a measure of effect size for Add@paring
SCZ to CON and SIB to CON. The effect size was small to medium for both
comparisons (SCZ vs. CON:=-.39, SIB vs. CONd = -.36).

Since these findings did not reach statistical significance, exploratdgsesa
were conducted to assess the contribution of individual differences factors known to

possibly contribute to cortisol output such as: time of day of first sample, ager,gende

and smoking habits. A dummy code regression method was used to examine the effects

of each of these variables. In order to carry out the regressions, two dumrdy code
variables were created (1 comparing SCZ to CON and SIB combined [SCZvs.] and the
other comparing SIB to CON and SCZ combined [SIBvs.]). For each independent
variable (IV) of interest, interaction terms were created by muittiglshe 1V with each
dummy coded variable. AU@as entered as the DV. The IV and the two dummy coded
variables were entered in Step 1. The two interaction terms were entered ih St

As reported earlier, there was no significant group difference in thefage
participants in SCZ and CON groups but SIB were significantly younger thani®8CZ a
CON. In the regression, there was no effect of age on; BJ€.20,t (96) = 1.58p >
.05. The group by age interaction terms were also not significant (SGZvs09,t (96)

=.18,p> .05, SIBvs.p3 =.23,t (96) = .35p > .05). An ANOVA revealed that the first
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baseline sample for SIB was obtained later in the day (SCZ = 11:38 AM, COS~ 11:
AM, SIB = 12:57 PM)F(2, 88) = 3.28,p < .05. Planned pairwise comparisons
confirmed that the effect was significaptg .05) when comparing just SIB to CON and
just SIB to SCZ. In the regression, there was no effect of time of baseliptesam

AUC;, B =-,07,t (96) = -.64,p > .05. The group by time interaction terms were also not
significant (SCZvs.p = .85,t (96) = 1.13p > .05, SIBvs.3 =-.36,t (96) =-.35p >

.05). There was also no significant group difference in baseline coR{2085) = 2.06,

p > .05. Collapsing across groups, there was no significant difference ink#euieen
males and females(68) = 1.08p > .05. In the regression, there was no effect of gender
on AUG, B =-.13,t (96) = -1.19p > .05. The group by gender interaction terms were
also not significant (SCZvs3,= .41,t (96) = 1.09p > .05, SIBvs.3 =-.10,t (96) = -.25,

p > .05). There was a significant group difference in the average number of cigarettes
smoked per day;(2, 88) = 6.29p < .01, with SCZ smoking significantly more than

CON (p<.01) and SIBif < .05). In the regression, there was no effect of cigarettes per
day on AUG, B =-.14,t (96) = -1.19p > .05. The group by cigarettes per day interaction
terms were also not significant (SCZ&5 -.12,t (96) = -.37,p > .05, SIBvs.3 = .06,t

(96) = .54,p> .05).

Among SCZ, medications are also known to affect cortisol secretion. During the
assessment, verbal report of current medications and dosage information was
documented. However, since there has not yet been a validated system for equating doses
for atypical antipsychotics, data were analyzed by grouping antipsychetlications
into: 1) None (no antipsychotics), 2) Atypical Only (may include other psychotropics but

not typical antipsychotics) and 3) Typical (may include atypical antipsyclatob®r
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other psychotropics). Among the 36 SCZ participants who had adequate cortisol data, 2
were classified under None, 27 under Atypical only and 7 under Typical. An ANOVA
revealed no group difference in AU&s a function of type of antipsychotic medication,
F(2, 33) = 1.70p > .05. Effect of antidepressant medication on cortisol was investigated
in a similar manner. Participants were classified as: 1) None (no antidapte

medications, may be on antipsychotics and other psychotropics), 2) Antidepressant only
(no other psychotropics) and 3) Antidepressant + Antipsychotics (atleast one
antidepressant and one antipsychotic). Of the 36 SCZ participants with corizgsoialize
were on antidepressants only, 22 were not on any antidepressants, and 14 were on
antidepressants and antipsychotics. An independent samples t-test revéaetbititp

SCZ, those on antidepressants and antipsychotics had significantly lowethsldC

those on antipsychotics alone (no antidepressd(84),= 1.92p < .05. However, when
antidepressant status was entered as a covariate in an ANOVA, no siggfeap
differences were observed in AYE(2, 68) = .62p > .05. Among SCZ, there was no
relationship between AUG@nd positive symptoms(19) = -.17,p > .05, or negative
symptomsy(19) = -.18,p > .05.

In summary, as expected, SCZ showed less cortisol reactivity to expg&ime
stressors than CON € -.39), but results did not reach statistical significance even after
controlling for various individual differences factors. SIB were interatedietween
SCZ and CON in terms of cortisol reactivity.

4. SCZ will be significantly more likely than CON to appraise the PASAT and the role

plays as “threats.”
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There was a trend level group difference in PASAT and role play threat scores,
Hotelling’s Trace = 0.09:(4, 184) = 2.14p < .08. Planned contrasts revealed that SCZ
were more likely than CON to appraise both the PASAT and the role plays as thueats
the difference only reached significance for role play apprais@ls,78) = 7.55p < .01.
See Figure 6. There was a significant omnibus effect for challenge,ddoteBing’s
Trace = .16F(4, 184) = 3.63p < .01. Planned contrasts revealed that SCZ were
significantly more likely to make challenge appraisals on role play than (@QNO5)

and SIB p < .01).

Figure 6. Threat appraisal scores on experimental stressors
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To examine the relationship between threat and challenge appraisals, the dummy
code regression method described under hypothesis 1 was used to investigate whether
these variables were correlated and whether there was a significaptdifference in

the strength of this relationship. In order to simplify presentation, bivaatelations
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were first computed combining all groups to test whether threat appraisalsSS&TPA
were related to threat appraisals on role plays and whether chalfmrgesals on
PASAT were related to challenge appraisals on role plays. Threat a|spoaisme
stressor were significantly positively correlated with stress &gabran the other stressor,
r(95) =.32p < .01, and challenge appraisals on one stressor were significantly
positively correlated with challenge appraisals on the otf@3) = .32p < .01. Given
these results, the two threat variables and two challenge variables were cbimioine
one threat variable and one challenge variable by z-scoring and then avéraging
variables (threat = .48, challenge. = .48). These composite variables were then entered
into a regression, as described above. There was no relationship betweeapiimaaasls
and challenge appraisafs= .07,t (95) = .65,p > .05.

In summary, there was a trend for SCZ to appraise role plays, but not the PASAT,
as more threatening than CON and SIB. SCZ were also significantly mdyetdike
appraise role plays, but not PASAT, as more challenging than CON and SIB. There was
no relationship between threat appraisals and challenge appraisals, altheathciies
on one stressor were significantly positively correlated with threag@soor the other
stressor and challenge scores on one stressor were significantly posaivelated with
challenge scores on the other stressor.
5. SCZ will be significantly more likely than CON to use avoidant coping strategies, when
encountering general life stress as well as during the PASAT and the role plays.

There was a significant omnibus effect for a group difference in copmiggkes,
Hotelling’s Trace = 0.42:(12, 176) = 3.06p < .01. Planned pairwise comparisons

revealed that SCZ were significantly more likely than CON to use avoidant coping
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whether approach coping on one stressor was related to approach coping on the other and
whether avoidance coping on one stressor was related to avoidance coping on the other
stressor. PASAT approach was significantly positively correlated wighptaly
approachr(95) = .59,p < .01, and PASAT avoidance was significantly positively
correlated with role play avoidana€95) = .57 p < .01. Thus the two approach and
avoidance variables were combined into one approach and avoidance variable by z-
scoring and then averaging the two related variables (apptoacii4, avoidance =

.73). These new composite variables were used to examine whether approach coping
during the stressors was related to avoidance coping during the stressorstaed whe
coping during experimental stressors was related to coping in response td Igenera
stress. There was no relationship between approach coping during the stressors and
avoidance coping during the stress@rs;, .18,t (95) = 1.83p > .05, but there was a
significant positive relationship between approach coping to generakégs stnd
avoidance coping to general life strgés; .38,t (95) = 3.92p < .01, and the strength of
this relationship was different among CON, SIB and SCZ. Separate bivarisgatons

for each group revealed that approach and avoidance coping were significaeligtedrr
in SCZ,r(38) =.54p < .01, but not in CON(38) =.22p > .05 or SIBr(15) =.10,p >

.05. There was a trend for approach coping to life stress to be related to apppyagh c
during experimental stressofls& .20,t (95) = 1.91p < .06 with no significant group
difference in the strength of the relationship. Avoidance coping to life steessalso
related to avoidance coping during the stres$ors,29,t (95) = 3.04p < .01, with no
significant group differences in the strength of the relationship. Approachgctapiife

stress was not related to avoidance coping during experimental strgssods,t (95) =
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.27,p > .05, and avoidance coping to life stress was not related to approach coping during
experimental stressof$,=.19,t (95) = 1.92p > .05.

In summary, as predicted, SCZ reported more avoidant-related coping than CON
for general life stress and during the experimental stressors. lroad&GZ reported
less approach-related coping than CON for general life stress. [@iBa@ significantly
less approach coping than CON for general stress and experimensairstr&4B fell in
between SCZ and CON in their use of avoidant coping on the experimental stressors.
General approach-related coping was significantly positively relatgdrteral avoidance
coping, but only among SCZ. General approach coping was not related to avoidance
coping during experimental stressors. There was a significant positreéation
between use of approach or avoidant coping during experimental stressors and use of
those strategies in response to general life stress. In other words, thassevavoidant
coping strategies in general were also more likely to use avoidant copiteg s
during experimental stressors.

6. SCZ will report less social support than CON.

An ANOVA revealed significant group differences in social suppg@, 94) =
22.66,p < .01. Planned contrasts confirmed that SCZ reported significantly lower social
support than CONp(< .01) and SIBi{ < .05) and SIB reported significantly lower social
support than CONp(< .01). See Figure 8.

Figure 8. Group differences in perceived social support
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Hypotheses related to correlations
All correlations were computed using the dummy code regression method

described above.

7. Coping styles will be related to affect associated with the PASAT and the role plays in
all groups. Specifically, avoidance-coping will be related to negative affect.

For the PASAT, approach coping was significantly positively associated w
positive affecty = .51,t(95) = 6.00p < .01, with no significant group differences in the
strength of the relationship. Approach coping was not related to negative [afHec08,

t(95) = -.81p > .05. Avoidance coping was negatively associated with positive gifect,
=-.20,t(95) = -2.05p < .05, and the magnitude of the relationship was significantly
different among the groupp € .01). Separate bivariate correlations revealed that

avoidance coping was significantly inversely related to positive affedittimr@e groups:
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SCZ =r(38) =-.33p < .05, CON =(38) =-.28,p < .05, SIB =r(15) = -.46,p < .05, but
the strength of this association was greatest in the SIB. Avoidance cagsrupgitively
correlated with negative affegt,= .27,t(95) = 2.70p < .01, with no group differences in
the strength of the relationship.

For role plays, approach coping was significantly positively correlaitéd w
positive affect = .25,t(95) = 2.64p = .01, with no significant group differences in the
strength of the relationship. Approach coping was not related to negative [affedt5,
t(95) = 1.48p > .05. Avoidance coping was not related to positive affest;.12,t(95)
=-1.30,p > .05, but significantly positively related to negative affgct,.42,t(95) =
4.64,p < .01. There was no group difference in the strength of this relationship.

In summary, approach coping was related to positive affect and avoidance coping
was related to negative affect during both experimental stressors. [3e& Tar

standardized beta weights for the relationships among coping and affectegariabl

Table 2. Correlations between affect and coping strategies used duringnexpeti

stressors.
Approach Coping Avoidance Coping
iti *% _ *
PASAT Positive Affect 51 .20
Negative Affect -.08 27**
it *% _
Role Plays Positive Affect .25 A2
Negative Affect A5 A2**
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8. Coping styles will be related to coping resources (cognitive ability and social support)
in both groups, Specifically, approach-related coping will be associated with better
cognitive ability and more social support.

There was no relationship between approach coping and cognitive @bility4,
t(95) = .42 p > .05, but approach coping was significantly positively related to social
support,§ =.32,t(95) = 3.82p < .01. The strength of this relationship was different in
CON vs. SIB and SC(< .05). Separate bivariate correlations revealed that approach
coping and social support were significantly related in S@B) = .49,p < .01, but not
in CON,r(38) =.16,p> .05, or SIBy(15) = .23,p > .05. Avoidance coping was not
related to cognitive ability} = -.08,t(95) = -.83,p > .05 or social suppor, = .05,t(95)

=.53,p > .05. See Table 3.

Table 3. Correlations among cognitive ability, social support and coping variables

Approach Coping  Avoidance Coping

Cognitive Ability .04 -.08

Social Support 32%* .05

** correlation only sig. in SCZ{< .01)

9. Primary appraisals will be related to cortisol reactivity during the PASAT and the role
plays in both groups.

Correlations were computed for AU&hd the composite threat and challenge
scores derived from threat and challenge scored during PASAT and role plaislCort

reactivity was not related to threat apprais@ls,-.01,t(85) = -.08,p > .05, but positively
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related to challenge appraisgiss .26,t(85) = -2.50p < .05. The strength of this
relationship differed significantly among SIB vs. CON and SEZ (01). Bivariate
correlations revealed that this relationship was significant among GG#,= .33,p <

.05 but not SCZ;(38) =.19,p > .05 or SIBy(15) =-.15,p > .05. See Table 4.

Table 4. Correlation among cognitive appraisal variables and cortisavityact

Cortisol Reactivity

Threat Appraisal -.01

Challenge Appraisal .26*

* correlation only sig. in CONp(< .05)

Hypotheses related to mediation
10. Group differences in subjective stress / perceived stress will be rdduajeneral
coping strategies, perceived social support and cognitive ability. Specifically, it is
predicted that increased subjective stress will be associated with less appopaud), ¢
lower perceived social support and cognitive ability.

Of all the subjective stress variables, only stress reported on the percetged st
scale was significantly different between CON and SCZ. Therefore, onhattable
was used as the outcome variable. Since SIB did not differ significantly f@¥hdZ
SCZ on perceived stress, they were not included in the mediation analysis. Asdreport
above, the three potential mediator variables all showed the expected grogmcdier
1) CON were significantly were more likely to use approach-related copigeneral

life stress as compared to SCZ; 2) CON also reported significandtegmgerceived
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social support; and 3) CON had greater cognitive ability than SCZ. Bivaaatations
were computed to test whether the mediator variables (approach-coping, gt s
and cognitive skills) were related to the outcome variable (perceived)stPesceived
stress was significantly negatively related to approach-coging) = -.21p < .05, social
supportr(78) = -.53,p < .01, and cognitive ability(78) = -.21p < .05).

These variables were then entered into a series of regression equatian®to tes
mediation. As stated above, group was entered as the independent variable, perceived
stress was entered as the dependent variable, and approach-coping, social support, and
cognitive ability were entered as mediators. Following the guidelinesKirivion
(2008), the first regression equation was used to regress the effect of pksteise
(DV) on group (IV),p =-.35,t(78) = -3.28p < .01. Next, perceived stress (DV) was
regressed on group (IVp,=-.05,t(75) = -.40p > .05, as well as all of the mediators:
approach-copind} = .05,t(75) = .50p > .05, social supporg, = -.56,t(75) = -4.04p <
.01, and cognitive ability = .07,t(75) = .61,p > .05. In the next set of equations, each
mediator was independently regressed on perceived stress (approachepipg;

t(78) = 2.34p < .05; social supporp =.62,t(78) = 7.03p < .01; cognitivefy = .55,

t(78) = 5.81p < .01). Using the formulas described in MacKinnon (2008), the global and
specific mediated effects were computed for these variables. Inalisl nthere was a
significant global mediated effect equal to -4.246 (95% CIl =-1.84 to - 6.66). The
specific mediated effect was significant for social support (5.021, 95% 82 to -

2.22), but not for approach-coping (.203, 95% CI = -.62 to 1.02), or cognitive ability
(.569, 95% CI = -1.28 to 2.42). Further, given that group no longer significantly predicted

perceived stress once the mediators were in the nfbeel,05,t(76) = -.40,p > .05,
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there was full mediation of the effect of group (SCZ vs. CON) on perceived atress

this effect appeared to be primarily driven by social support. See Figure 9.

Figure 9. Multiple mediator model of group differences in perceived stress

Approach
Coping
.26* .06
Social
_ §2** Support - 5B**
gg;pfllﬁg(;n\lcfa - | Perceived Stress
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N Cognitive .07
Ability

11. Group differences in perceived stress related to PASAT and role plays will be

mediated by the following variables: cortisol reactivity, primary appraisal, coping
strategies, such that higher cortisol reactivity, threat appraisal, and avoidance coping
will be associated with more perceived stress.

For both experimental stressors, SCZ reported feeling more stressed than CON
and SIB, but the difference was not significant for either the PAS{Y,94) = .83p >
.05, or the role play#(2, 94) = 1.44p > .05. Since the primary hypotheses were about
SCZ and CON, independent t-tests were carried out to explore differarpaseived

stress among just these groups. Again, the groups did not differ on reported stngss duri
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PASAT,t(78) = .43,p > .05, but there was a trend for SCZ to report higher stress during
role playst(78) = 1.45p < .08. Thus, mediation was tested for perceived stress during
role plays for CON and SCZ. As reported above, SCZ were significantly mdsetbke
appraise role plays as threats, and use more avoidance coping strategi€3NHaurt C
showed less cortisol reactivity than CON. Bivariate correlations werpuewh to test
whether the mediator variables (A@le play threat appraisal and role play avoidance
coping) were related to the outcome variable (role play subjective strebgcttre
stress on the role plays was significantly positively related to threadisgipn(78) = .46,
p < .01, and avoidance coping78) = .38,p < .01, but not related to cortisol reactivity,
r(73) = .01,p > .05. As such, cortisol reactivity was not included in the mediation model.
The other two mediator variables were then entered into a series of r@yressi
equations to test for mediation. Group was entered as the independent variableysubjecti
stress during role play was entered as the dependent variable, and threadlaygpaies
play and avoidance coping during role play were entered as mediators. The first
regression equation was used to regress the effect of subjectivalatiegsole play
(DV) on group (IV),p = -.16, t(78) = -1.45, p <.2. Next, subjective stress during role
play (DV) was regressed on group (I¥)7 .003, t(78) = .03, p > .2. as well as the two
mediators: threat appraisfil= .37, t(78) = 3.27, p < .01, and avoidance coging, 23,
t(78) = 2.05, p < .05. In the next set of equations, each mediator was independently
regressed on subjective stress during role play (threat apppaisal30, t(78) =-2.78, p
<.01; avoidance copin@: = -.25, t(78) = -2.27, p < .05). Again, using the formulas
described in MacKinnon (2008), the global and specific mediated effects were edmput

for these variables. In this model, there was a significant global me:étéet of -.916

64



(95% CI = -1.61 to - .22). The specific mediated effect was significant fot ppeaisal

=-.60 (95% CI =-1.16 to -.04), but not for avoidance coping = -.31 (95% Cl =-.71 to
.09). The effect of group on subject stress was no longer significant, with theorsediat
the model3 = .003, t(78) = .03, p > .05). suggesting full mediation that was primarily

driven by threat appraisal. See Figure 10.

Figure 10. Multiple mediatior model for group differences in perceived sitesy role

plays
Threat
Appraisal
_.30** -37**
. .003 .
Group Differences —» Perceived Stress
(SCZz=1,CON =2) During Role Plays

N Avoidance .23
Coping

12. Group differences in coping styles will be mediated by coping resources (cognitive
ability and social support). That is, more social support and better cognitive ability will
be associated with more use of approach coping.

In response to general life stress, CON were significantly maly ihan SCZ

and SIB to use more approach coping. Differences between CON and SCZ on use of
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approach coping during experimental stressors were not significant, teaereddration
was only tested for approach coping used in response to general life stnesgsoréed
above, group differences in social support and cognitive ability were alsacaghif

As noted above, general approach coping was significantly positively correlated
with social support but not cognitive ability. Therefore only social support wad feste
mediation. As described above, CON were significantly different from both 8€ 318
in their use of approach coping, but SIB and SCZ did not significantly differ from eac
other. Thus, the dummy coded variable comparing CON to both SIB and SCZ combined
was used in place of the group variable. This dummy code was entered as the
independent variable, approach coping to general life stress was entéredi@gendent
variable, and social support as the mediathe first regression equation was used to
regress the effect of approach coping (DV) on group @\5,.30, t(95) = 3.09, p < .01.
Next, the mediator, social support was regressed on dbcubh4, t1(95) = 6.29, p < .01.
Then, the effect of social support was regressed on approach coping, while iogrfwoll
group. In this step, the beta weight for social support remained significan88, t(95)
= 3.39, p < .01, but the beta weight for group was found to be nonsignificani0,
t(95) = .89, p > .05. The total mediated effect was 4.56 (95% CIl = 2.21 t0 6.91). The
sobel test{= 2.97) confirmed that social support fully mediated group differences in

approach copingp(< .01). See Figure 11.

Figure 11. Mediation of group differences in approach coping by social support
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As stated above, use of avoidance coping during general life stress was adt relat
to either cognitive ability or social support and thus was not tested for mediatioa. Si
there was a significant group difference in the use of avoidance copimgissaduring
experimental stressors between CON and SCZ, the composite measure farcavoida
coping during experimental stressors described above was used to test gituethe
differences in use of avoidance coping were mediated by coping resouttt&s suc
cognitive ability and social support. There was a significant negativdat@mrebetween
avoidance coping to experimental stressors and cognitive abfig),= -.23,p < .05, as
well as between avoidance coping to experimental stressors and social s@p®o+ -

40,p < .01. These two mediator variables were entered into a series of regression
equations to test for mediation. Group was entered as the independent variable, avoidance
coping to experimental stressors was entered as the dependent variabbgnanac

ability and social support were entered as mediators. The first regressaiioeqvas

used to regress the effect of avoidance coping during experimental sti@gpon

group (IV),p =-.27,1(78) = -2.46p < .05. Next, avoidance coping to experimental

stressors (DV) was regressed on group (Bv3,.002,t(78) = .01,p > .05, as well as the

two mediators: cognitive abilityj = -.06,t(78) = -.53,p > .05, and social suppofi,= -

.38,1(78) = -2.78p < .01. In the next set of equations, each mediator was independently
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regressed on avoidance coping during experimental stressors (cognititye Gili53,
t(78) = 5.50p < .01; social supporf = .62,t(78) = 7.03p < .01). Using formulas
described in MacKinnon (2008), the global and specific mediated effects were edmput
for these variables. In this model, there was a significant global reddiffect equal to
-.48 (95% CIl = -.82 to -.15). The specific mediated effect was significant fiad soc
support = 4.74 (95% CI = 1.64 to 7.84), but not for cognitive ability = -.66 (95% CI = -
2.85to 1.53). When social support and cognitive ability were in the model, group no
longer significantly predicted avoidance coping to experimental stegfsor.002,t(78)
=.01,p > .05. Thus, there was full mediation of the effect of group (SCZ vs. CON) on
use of avoidance coping during experimental stressors and this effect maslpri

driven by social support, such that more social support was associated widhdese r

of avoidance coping strategies. See Figure 12.

Figure 12. Multiple mediator model of group differences in use of avoidance coping

during experimental stressors
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In summary, mediation analyses revealed that social support fully mediatgd gr
differences in use of approach coping as well as group differences irvpdrsgess.
Group differences in use of avoidance coping strategies during experimergsb st
were also fully mediated by social support. Trend level group differencesciiyezl

stress during role plays were fully mediated by threat appraisals dakinglays.

Chapter 6: Discussion

This study sought to elucidate factors that impact the experience gfigtres
individuals with schizophrenia and genetically high-risk siblings of individudls wi
schizophrenia by examining life events, stress associated spegifihlithose events,
general perceived stress, subjective appraisals of stressful eventg, stogiegies, and
coping resources such as cognitive ability and social support. In order to understand the
relationships between psychological and physiological reactions to sttgestialpants
engaged in two laboratory tasks designed to engage the HPA axis and eli¢#ch cort

response. Results are discussed below.
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Life Events, Perceived Stress and Coping Strategies

As hypothesized, SCZ did not report more life events in the past year or more
daily events in the past week compared to CON. These findings are consistent with
previous reports that individuals with schizophrenia do not necessarily differ in the
number of life events compared to normal populations (Walker et al., 2008). In order to
address some of the shortcomings of other retrospective studies on life B¥dhps (et
al., 2007), mainly accounting for the desirability and personal impact of the evdifg the
events scale used in this study was modified to allow each participant to réterwhe
his/her experience of the event was good or bad and how stressful he/she found the event
to be at the time of its occurrence. This allowed for the investigation of individual
differences related to an event. For example, the eematration from spouse or partner
may for some be a bad experience as it signals loss of a close relationstupraaamt
social support. However, it is conceivable that some individuals might rateethisas
good if it meant the end of an abusive relationship. There were no significant group
differences in the number of events rated as good or bad within the past year, providing
further support to the notion that individuals with SCZ do not experience bad events more
frequently than CON. SIB did not differ significantly from SCZ or CON in the number of
life events or the subjective stress associated with those events. This suppmts pre
findings from the Edinburgh High-Risk Project, which also reported no differem¢ls i
number of life events experienced by a genetic high-risk group compared ty health
controls or first episode psychosis patients (Miller et al., 2001). This is shetfidy to

specifically investigate individual differences in the subjectivesstassociated with life
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events. Based on the current study, there is no evidence that individuals with SCZ or their
high-risk siblings find life events to be more stressful than CON.

Given that day-to-day occurrences might be more meaningful in predictiliy hea
outcomes (Norman & Malla, 1994), daily events in the past week were also dssesse
This questionnaire was similarly formatted to the life events scale bed@bove. SCZ
reported significantly fewer events in the past week than CON but they did noirdiffer
the proportion of events they endorsed as good. There were no significant group
differences in the average stress rating associated with weekiyg e8¢B also did not
differ significantly from the two groups in the number of minor events in the past week,
proportion of events endorsed as good, or stress associated with those events. Despite no
group differences in these measures, on a global measure of perceivegstoessed
stress scale), SCZ reported significantly higher perceived stress@nSIB ratings
for perceived stress were intermediate between SCZ and CON, althouglfféheside
was not statistically significant. Although total stress ratings on tle&lwevents
guestionnaire and perceived stress on the perceived stress scale werdypositive
correlated, it appears that the perceived stress scale was able to capix@sance in
the experience of stress in daily life not accounted for by the amount of batsart be
attributed to occurrence of specific events. It is possible that the curewdéfiect of
experiencing multiple stressors is greater than the sum of stressmgsbaath individual
stressors. This cumulative effect may have a differential impact on theesqaeof
stress in different groups. Although not significant, SIB’s score on the perceigssl str
scale was intermediate to SCZ and CON, providing support for the notion that an

increase in the global experience of stress may be related to a gefhetiability

71



towards schizophrenia. Another possibility is that the experience of major or minor
events differentially impacts mood in those with schizophrenia and those at higr risk f
schizophrenia compared to healthy controls. Mood associated with the occurrence of
these events was not measured in this study. However, in an experience sampljing stud
Myin-Germeys and colleagues (2001) reported that compared to controlsjuadkvi
with schizophrenia and their high-risk relatives reported more decregsestine affect
and more increases in negative affect in response to daily events ratexssfsl. Thus
the differential impact of daily events in these populations may be bettered in
mood associated with those events rather than in stress associated with these event
Although not assessed in the experience sampling study, the authors of the sddy not
that differences in stress appraisal and coping might mediate the effsttess in
individuals with schizophrenia and their high-risk relatives. It has alsoshemested
that differences in stress reactivity may be associated withafiffenvironmental and
social circumstances such as reduced social support (Phillips et al., 2007).

In the current study, general coping strategies, social support and cognitive
abilities were assessed to explore their relationships with percereed.sLonsistent
with previous reports (Horan et al., 2007; Hultman et al., 1997; Jansen et al., 1999;
Jansen et al., 2000b; Ventura et al., 2004), SCZ reported engaging in more avoidant
coping strategies and less approach coping strategies than CON. SIB’'sauselance
coping strategies did not differ significantly from CON but they were saanifly less
likely than CON to use approach coping strategies. This finding suggests that the
preference for SCZ to engage in more passive and avoidant coping strategess and |

approach coping documented in previous studies is not entirely due to the disease process
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as it is also seen in currently asymptomatic siblings of individuals with S@&Z. Th
tendency for SIB to engage in less approach-related coping strategiég malycative

of the genetic liability towards schizophrenia. This liability might be eggeas a
systematic alteration in the way one interacts with the environment. Invebhes, those
at genetic high risk for developing schizophrenia are less likely to engage indpproa
coping strategies when faced with stressful events, which in turn mighttithpac
perception of stress associated with those events.

Approach coping strategies include actively seeking emotional or instrumental
support and guidance, thinking logically about the stressor and its effects, and using
problem solving skills. More frequent use of these strategies is typicatigiated with
better outcomes (Moos & Holahan, 2003). In a study of individuals with schizophrenia,
Ventura and colleagues (2004) reported that certain personal charastezspiecially
low self-efficacy, was associated with less use of approach copitegsts In their
study, the definition of self-efficacy included the perception of support angtaoce of
family and friends. In the current study, this maps on to the measure of sociat.sAppor
discussed below, both SCZ and SIB reported less perceived social support than CON and
this might be one explanation for why these individuals are less likely to engage in
approach coping. However, it is not clear from prior research what this reltgpions
between approach coping and social support reflects. It could be that social support is
needed to encourage individuals to engage the various strategies thought to comprise
approach coping behavior. Alternatively, it could be that such coping strategies a
learned or modeled through social relationships. If so, lack of appropriate sipgafts

may reduce opportunities to learn how to use potentially beneficial strategies.
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In the current study, SCZ reported significantly less social support than CON,
which is consistent with previous findings (Cohen & Sokolovsky, 1978; Hammer, 1981,
Pattersoret al., 1997). Also consistent with published reports (Heinrichs & Zakzanis,
1998), SCZ performed more poorly on cognitive tasks. SIB were intermediate between
CON and SCZ on both of these variables. Perceived stress was signifneayatively
correlated with approach coping. Perceived stress was also negativelgtedrwith
social support and cognitive ability. However, when these variables were put in an
informal multiple mediation model, only social support remained as a significant
mediator of the group difference in perceived stress. Moreover, the mediation of
perceived stress by social support was complete, indicating that groupndiéeia
perceived stress are fully explained by group differences in social suppdst; group
differences in cognitive ability or approach coping. Group differences in ugppafach
coping were also fully mediated by social support.

This finding highlights the role of social support in the day-to-day experiefces
individuals with schizophrenia. As noted above, previous research speculated that
differences in stress sensitivity may be explained by differencepingstrategies. The
current study suggests that individuals with schizophrenia are more semsitive t
environmental stress due to lower levels of social support. Level of social support has
previously been shown to be negatively correlated with increased emotionitseac
towards daily stressors in other populations (Affleck et al., 1994; DeLongis et al., 1988)
In this study, social support trumped cognitive ability as a significant toeda
explaining group differences in perceived stress. One of the most debilitagetsasf

schizophrenia is a breakdown of interpersonal relationships, a major source of social
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support. Many individuals with schizophrenia become socially withdrawn and isotated. |
is unclear whether this withdrawal is associated with avolition (ambivaleniack of

will) or used as a strategy to deal with the other symptoms of schizophrenia like
hallucinations or delusions (Walket al., 1993). Yet research in the general population
has found that social support can “act as a source of assistance” in copingesgh s
(Yanos & Moos, 2007). Thus it is possible that, since individuals with schizophrenia are
especially at risk for low social support, it is this variable that is e&dpeienportant (at

least as compared to cognitive ability) in shaping day-to-day experienites

population.

If, as theorized, the perception or the experience of stress does influertaaronse
relapse of psychosis (Phillips et al., 2007; Walker et al., 2008), one point of intervention
could be increasing social support. Research on family intervention therapy in
schizophrenia, a therapy in which one focus is to enhance support from family towards
individuals with schizophrenia, has consistently reported reductions in relapse laad in t
number and duration of hospitalizations [see (Patterson & Leeuwenkamp, 2008) for a
review]. Data from the current study point to the importance of social support in
explaining individual differences in perceived stress, over and above any relgtionshi
between perceived stress and coping strategies or cognitive abiliieesateat,
however, is that this study measupeiceivedsocial support, which may or may not be
an accurate measure of the actual amount of social support available to thedeatdivi
On the one hand, the relationship between perception of social support and stress might
be more meaningful since it taps directly into the resources that the individuals

themselves have access to regardless of the objective availabilityefésesrces.
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However, it is important to keep in mind that there might be fundamental difference
what someone might constitute asamalamount of social support. For example, there
might be individual differences regarding preferences for a smallge $acial network.
Some individuals might actually have adequate social support resources buiceatel
to use them (Buchanan, 1995). Social skills or social competence have been shown to be
related to social networks (Burgbtal., 1993). Although, even though individuals with
greater social skills have larger social networks, they do not necegsaaive greater
supports from these networks (Macdonetidl, 1998a). Thus, any treatment model
incorporating social support must take these individual differences into accounindocus
not only on how to increase social support for individuals with schizophrenia but also
teaching these individuals how to appropriately assess and use these resources.
Appraisal and Coping Responses to Experimental Stressors

The two experimental stressors were picked based on a meta-anéhgithei
utility of using a cognitive task in conjunction with a public-speaking taskartiefj an
HPA response. The role plays were substituted for the public-speaking taskebica
was believed that engaging in a social interaction might be more gealei@alia the
types of stressors individuals with schizophrenia experience in daily life. AtHeGg
reported more subjective stress associated with the experimentairsttbass CON, the
difference did not reach statistical significance (but approached tnegld fer the role
play tasks). Anecdotal evidence (i.e., speaking with participants aftergagregnt)
suggests that perhaps SCZ did not fully engage in the PASAT and therefore did not find
it stressful. This observation is supported by cortisol data which show an inftnease

CON between timepoints +20 and +30 (estimated to show the cortisol response to the
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PASAT) but not for SCZ. It is possible that the PASAT was too difficult of a task f

SCZ and they therefore did not engage in it to the same extent as CON. It is silsle pos
that the role plays were more meaningful and engaging than the PASATgumg to
interact with a neighbor or a landlord was more personally relevant than addingsjumbe
and therefore more stressful for SCZ, since they are known to have deficitsain soci
functioning.

Although group differences in perceived stress associated with role playsatere
significant, data support the notion that any trends towards group differences in
subjective stress associated with role plays were fully mediated by déipraisals. Use
of avoidance coping during role plays was positively correlated with role p&sgst
however, when in the model with threat appraisals, use of avoidance coping was no
longer a significant predictor of group differences in stress associdatedngaging in
role plays. Threat appraisal during role plays was also positively cedelath
avoidance coping but unrelated to approach coping, suggesting that maladaptive
cognitive appraisals are related to maladaptive coping strategiescdsskd above,
social support was the only significant predictor for group differences in percéiessl s
related to weekly events. The current study did not measure appraisals éa\vbets.

Data from the experimental portion of the study suggests that threat alspreageaalso

be important in mediating group differences in perceived stress. Theoretcedly

appraisal of an event is in part related to one’s coping resources. If one doese&igeper

to have adequate resources for coping with the demands of the situation, that situation is
more likely to be appraised as a threat. In individuals with schizophrenia, who are known

to have diminished social support, it would be interesting to test whether sta¢sd tel
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daily encounters is mediated by a global perception of threat (presurakdédrin part
to their lack of social support) or whether social support alone stands out as the more
meaningful variable in understanding their experiences of stress.
Cortisol Response to Experimental Stressors

Although the contemporary theories linking stress, HPA dysfunction, and
schizophrenia posit that individuals with schizophrenia are hypersensitivess stre
resulting in higher levels of circulating cortisol, which in turn is relatehigher levels of
dopamine [see (Walker et al., 2008) for a review], data from the current iratestig
show that individuals with SCZ and those at genetic high risk for schizophrenidessow
cortisol reactivity to a specific stressor than CON. Although the diféte®were not
statistically significant, this pattern of cortisol hyporesponsivity wadeait among SCZ
and SIB despite their verbal reports that they found the PASAT and the role plays to be
morestressful than CON. The effect size for these differences betweersSCON and
SIB vs. CON were small to medium in magnitude, suggesting that a study pavittred
a larger sample size might have yielded significant results. Datalfi@ourrent study
generally support previous findings that individuals with schizophrenia show less HPA
axis responsivity (as measured by cortisol output) in the face of psychos@sal st
(Jansen et al., 1998; Jansen et al., 2000b). Albeit of a small effect size, the $ame pat
of HPA hyporesposivity was also observed in genetic high-risk, asymptomatic,
unmedicated siblings of individuals with schizophrenia, suggesting that this phenomenon
is not entirely due to medication effects.

It has been postulated that individuals with schizophrenia show less HPA activity

in response to psychosocial stressors because they may not be able to respond to these
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types of stressors or have difficulty interpreting its contexts (@isigeWied & Jansen,
2002). ltis also possible that despite feeling psychologically stressedydteds are
not able to adequately process the stress and mobilize the resources to théigate
stressor. According to McEwen (2000), disease susceptibility is enhancedhehsress
response systems do not adequately respond to their environment. In the short-term, HPA
axis hormones released in response to stress are believed to ensure the maiotenanc
homeostasis through activation and coordination of various psychological and
physiological processes, such as memory consolidation, immune functioning,
cardiovascular activation, glucose metabolism, and emotional processing k§apalls,
2000; Schulkiret al, 1994). Part of the vulnerability to schizophrenia may be an inability
to properly respond to psychosocial stressors, which may in itself becomed state
heightened stress, leading to higher levels of baseline cortisol.

Previous research on first degree relatives of individuals with schizophrenia has
shown that increased risk for psychosis is associated with increased enrethatiglty
to the small stresses in life (Myin-Germeys & van Os, 2007). There hanenbestudies
that have specifically investigated the subjective experience of stitesh&vbiological
stress response in individuals with schizophrenia and their high-risk siblingsfrdrata
the current study show that the psychological response to a stressor is naiecowitha
the response of the HPA system (i.e., no correlation between subjective ofgtness
of experimental stressors and cortisol reactivity). Thus, these datatsingg@screased
emotional reactivity to small stresses in life may not be coupled withaisede

physiological reactivity per se.
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Previous research shows that a blunting of the cortisol response in schizophrenia
is specific to psychosocial stressors and not physical stressors (Jaalsep0&t0b). For
example, injection of a synthetic glucocorticoid should theoretically causdnibition
of cortisol secretion through a negative feedback loop. However in individuals with
schizophrenia, this procedure, known as the dexamethosone suppression test, produces
the opposite effect. That is, individuals with schizophrenia show a failure to ssippres
cortisol release, providing evidence of an impaired negative feedback mecharhgn in t
population. This finding is paradoxical to the reports of cortisol hyporesponsivity to
psychosocial stress. One possible explanation is that physical and psyidtgssors
engage the HPA axis via different pathways. There is some evidence thiagphiymuli
appear to elicit HPA responses with corticotrophin releasing hormorid)(@Rile
psychological stimuli appear to elicit HPA responses mostly via argirsopvassin
(AVP) (Romero & Sapolsky, 1996). In individuals with schizophrenia, the diminished
cortisol response to the psychosocial stressor may be caused by distuirbémees
pathways responsible for the stimulation of the HPA system via AVP (Janaken et
2000Db). Future investigations on HPA responsivity to psychosocial stressors should
account for the complexities of the system and target their investiggpecifcally
towards the pathway through which psychosocial stress might influence the biologic
stress response system.

The notion that use of passive and avoidant coping strategies by individuals with
schizophrenia may contribute to their impaired stress response (JansgR0£i0dd) was
not supported by this study. Cortisol reactivity was not related to use of approach or

avoidant coping strategies during experimental stressors. HPA readbeyhowever
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appear to be related to challenge appraisals, such that higher challengalspmeais
related to higher cortisol reactivity. Since SCZ were less likely thax ©@nake
challenge appraisals, it is possible that the HPA hyporesponsivity seen im&07A
part be due to lack of challenge appraisals, which may be part of the appreipeisse
response. For example, appraising stressors as challenges is relatezhsethcortisol
responsivity because both mechanisms might foster behaviors aimed at sillgcessf
mitigating the effects of stress.

In summary, the study provides evidence that although individuals with
schizophrenia and their high-risk siblings do not necessarily differ in the naiivejor
or minor life events, they report leading more stressful lives in general. gieege
differences in perceived stress are fully mediated by perceived sopport, over and
above any differences in use of approach related coping strategies oweogjiiity.
Although not significant, the finding that SIB’s report of perceived stress was
intermediate to that of CON and SCZ suggests that increases in the perceptiessaés
not solely related to the schizophrenia disease process. In fact, it higthigipistential
role of the genetic vulnerability towards developing schizophrenia in thel globa
perception of stress. It is possible that a genetic vulnerability towardegklenia
sensitizes one to the social environment and makes it appear more stressful. This
perception of stress seems to be mediated by social support.

This study also adds to the small literature on cortisol hyporesponsivity to
psychosocial stress in individuals with schizophrenia. SIB showed a simikampaitt
cortisol hyporesponsivity, again suggesting that the impaired HPA response gdyevious

observed in individuals with schizophrenia cannot solely be due to the disease process or

81



medication effects and may be related to the genetic vulnerability todevd®ping
schizophrenia. The HPA response to experimental stressors was not agsatate
participants’ subjective reports of how stressful the task was, suggasteast a partial
dissociation between the biological and psychological stress processing nmashanis
Strengths and Limitations

The strengths of the current study include the comprehensive nature of the
measure of stress (life events, weekly events, perceived stress) @sythslogical
(appraisal, coping) and biological (cortisol) sequelae. This is the first &iuwkamine
the appraisal and coping processes associated with laboratory induced psgthosoc
stressors in conjunction with a measure of the HPA axis response in schizophrenia and
individuals at high-risk for schizophrenia. Results have implications for traatme
schizophrenia, especially as they relate to social support reducing the ahgagtto-
day stressors in individuals with schizophrenia. Results also have implicatigenédic
high-risk individuals, who may be at risk for lower social support because of higher
levels of inherited schizoid-like traits.

One major limitation of the current study is that results may not be specific t
schizophrenia. The diathesis-stress model provides a framework for understaangjng m
psychiatric illnesses (Depression, PTSD, etc). It is possible that angadrsensitivity to
stress and / or abnormal stress reactivity is present in all vulnerable popudatiothe
genetic diathesis may ultimately determine specific psychiatrecomé. Another major
limitation is the small sample size for SIB. Although they were interrtetigtween
CON and SCZ on many variables of interest, the differences did not reasticatat

significance. Therefore, it is difficult to draw strong conclusions based oa dia¢s.
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The study is also confounded by the effect of medications. Most of the SCZ
sample was on antipsychotic medications. A medication-free sample wdgslheoot
recruited to enhance the generalizability of results to the majorindfiduals with
schizophrenia, for whom an antipsychotic medication regimen in part of their érgatm
Although it is informative to observe the effects of psychosocial stress indodlsiin as
“natural”’ a state as possible, the effect of antipsychotic medication omehkg itsponse
cannot be discounted. It is well known that part of the therapeutic effect of ahbjisy
medications is to dampen HPA reactivity and reduce sensitivity to stress @flal.,

2005). Nonetheless, the same pattern of cortisol hyporesponsivity was also olyserved i
SIB, none of whom were taking antipsychotic medications. Thus, the reduced cortisol
reactivity seen in SCZ could not entirely be due to medications.

Future Directions

Future studies on stress reactivity in schizophrenia should focus on the differential
effects of physical and psychosocial stressors on the HPA axis. It wilfdsenative to
include measures of cognitive appraisal and coping in these studies. For exalhple
threat appraisals mediate differences in perceived stressirilgibysical stressors? It
will also be informative to investigate individual differences in cogniippraisals. For
example, why do individuals with schizophrenia appraise events as more thiggaténin
threat appraisals are related, in part, to coping resources such as socd| soes
increasing social support change one’s patterns of cognitive ap?disailse studies
should also focus on how to increase the perception of social support in individuals with
schizophrenia. As discussed above, this study only examined each individual’s perception

of social support, which may or may not be related to objective measures of social
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support. Although the ISEL is moderately well correlated with objective unesasf
social support, like number of friends, it is not clear whether in individuals with
schizophrenia objective and perceived social support are as tightly coupletias in t
healthy population. Therefore, in this population simply increasing availalikiyomal
support may not change therceptionof social support because of the prominence of
symptoms such as anhedonia and avolition. Ultimately, finding better intenve hoir
these negative symptoms might be necessary to mitigate the effecty atieas in this
population.

Individuals at genetic high-risk for schizophrenia remain an interesting and
informative group to study. They have the potential to provide information on the genetic
vulnerability towards schizophrenia without confounding results with byproducts of the
disease process or with medications. There is a dearth of literaturessrstietivity
among these high-risk individuals. The current study provides a basis for further
investigating cortisol reactivity to psychosocial stress in this group. Sy a
hypoactive response to stress that was intermediate to that of CON and SCZ, which
warrants further study as it has the potential to inform us about the genetic mlitlyera
towards abnormal stress processing. Longitudinal investigations on the dexeiabm
the HPA axis also have the potential to inform us about the timing and circumstances
under which the HPA axis becomes functionally abnormal.

Thus far, there is a debate in the literature about providing treatment togkgh-ri
individuals since current knowledge on prediction about conversion to psychosis lacks
sensitivity. Further research on the role of social support as a protectiveificat

vulnerable population can guide behavioral interventions to delay the progression of
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psychosis. It would also be informative to study high-risk siblings of othehjagsic
patients to determine the specificity of the vulnerability towards abnorreakst
processes. Such research has the potential to inform primary preventionirefiigts
risk populations.

Experience sampling studies provide a unique way to assess the impact of
stressors in the natural environment. Laboratory induced stressors may net thegag
participant enough to invoke a true stress response. Information about how individuals
with schizophrenia as well as high-risk individuals assess and cope with Hseistthey
encounter in daily life can be more useful in understanding the stress processing

mechanisms in this population.
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