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ABSTRACT

Automatic information processing and stress in the natural environment: An emotion-
modulated startle response study

Rami Nijjar

Positive interpersonal relationships are integral to individuals’ mental health and
well being. Biases in the automatic processing of threatening social stimuli has been
suggested as one mechanism that puts people at risk for greater dysfunction in
interpersonal realms. The present study sought to explore this relationship using the
emotion-modulated startle paradigm, a well-validated measure of automatic processing
and defensive motivational system activation. Three separate objectives were addressed:
1) whether angry and happy facial images would differentially modulate the eye-blink
startle response, 2) whether the emotion-modulated startle response to angry faces
predicts the experience of chronic stress and stressful life events (SLEs) in the natural
environment, as determined by the UCLA Chronic and Episodic Life Stress Interview,
and 3) whether the relationship between the emotion-modulated startle response and
indices of stress is moderated by depression scores. Results indicate that those who
exhibit greater startle magnitude to angry faces also experience greater chronic stress and
SLEs in non-interpersonal realms. Furthermore, depression and startle magnitude were
seen to interact in the prediction of non-interpersonal stress such that high startle was
predictive of stress in those with low depression scores. This study is among the first to
demonstrate a relationship between psychophysiological measures of attention and the
experience of stress in the natural environment, opening up avenues for future

investigation.
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The development and maintenance of positive interpersonal relationships is
integral to an individual’s mental and physical well-being. In fact, a major factor in
human motivated behaviour is the pervasive need to belong and be close to others
(Baumeister & Leary, 1995). Chronic difficulties in interpersonal functioning are related
to higher morbidity and mortality (Cacioppo, Hawkley, & Bernston, 2003; Seeman,
2000), as well as increased occurrences of mental disorders, particularly anxiety and
depression (Hammen, 2003). Indeed, evidence from prospective research show that
problems in interpersonal functioning represent a proximal risk factor in the development
of depression (Daley, et al., 1997; Hammen, 1991). Despite its profound impact, the
psychological mechanisms surrounding poor interpersonal functioning are not well
known. Consequently, there is a need in psychological research to elucidate factors that

contribute to the development of adaptive and maladaptive social patterns.

In the past decade, empirical researchers have become increasingly interested in
the automatic, pre-conscious processes (such as heightened vigilance for negative
information) that govern an individual’s interpretations of their environment (i.e.,
Chartrand, et al., 2006). Recent evidence suggests that individuals’ automatic,
unconscious reactions to socially relevant images, such as those depicting rejection cues,
are predictive of social functioning (Downey, 2004). However, many important questions
remain unaddressed. For instance, it remains unclear whether those who are sensitive to
social threat cues, such as angry faces, are more apt to have enduring interpersonal
problems. Furthermore, it is necessary to elucidate whether individual differences in
attention and depressive symptoms interact with such automatic processes to influence

one’s social well-being. The present study, using both psychophysiological recordings



and measures of functioning in the natural environment, seeks to address these questions

and build an integrative understanding of interpersonal functioning.

Emotional regulation, especially the regulation of negative affect in stressful
situations, has been repeatedly implicated in adaptive and maladaptive functioning
(Eisenberg, et al., 2005; Ellenbogen, et al., 2006;Lazarus & Folkman, 1984; Richards,
Butler, & Gross, 2003). Importantly, emotional regulation facilitates appropriate
interpersonal sensitivity, helping individuals to develop strong, reciprocal relationships
(Lopes, Salovey, Cote, and Beers, 2005). Much research has been conducted on
conscious, voluntary strategies that facilitate emotional regulation such as various
behavioural coping strategies (Lazarus & Folkman, 1980; Thompson & Schlehofer,
2008) and attentional control (Ellenbogen & Schwartzman, 2009). However, the general
mechanisms that contribute to the experience and regulation of negative affect remain
somewhat elusive. Covert processes carried out early on in information processing likely
play an important role in self-regulation (Derryberry & Rothbart, 1981), warranting

investigation.

Automatic attentional processes have been become increasingly implicated in
individual’s regulatory capabilities (Mogg, Bradley, & Williams, 1995). According to
Williams & Gordon (2007), particularly significant environmental cues, such as those
signalling threat, provide implicit signals that trigger automatic “action tendencies” in the
absence of conscious awareness, while controlled responses to these cues rely on ¢xplicit
information and awareness. Of these automatic processes, perhaps the most important is
that of attention orienting. According to Sokolov (1963) the attention orienting response

serves to decrease the percetver’s sensitivity threshold for environmental stimuli allowing



them to anticipate incoming information. The process of orienting involves the alignment
of attention with the source of sensory signals, and achieving and maintaining a high state
of sensitivity to incoming stimuli, a process that occurs at a pre-conscious level, with or
without eye movement (Beck & Clark, 1997; Posner & Rothbart, 2007). Furthermore,
attention orienting is thought to develop in the context of early interpersonal interactions,
promoting emotional regulation throughout the lifespan (Harman, Rothbart, & Posner
1997). 1t is possible that the development of maladaptive orienting, such as heightened

orienting towards threat, is both born of and contributes to interpersonal dysfunction.

Social cognition refers to the cognitive processes that represent our interactions
with others and how they subsequently affect our behavior (Adolphs, 2001). Emotion
processing is a key component of social cognition and often occurs without awareness
(Lane & Schwartz, 1987). It has been suggested that those who exhibit an automatic
sensitivity to negative social cues are more vulnerable to experience difficulties in
interpersonal domains (Downey, 2004). Indeed, a study by Johnson (2009) showed that
those who were taught to fécus their attention away from angry faces were better able to
regulate their frustration and anxiety during subsequent stress exposure. Moreover,
greater ability to focus away from angry faces was related to lower negative affect during
stress exposure. However, most work in this area has focused on effortful processes. The
relationship between the automatic emotional information processing and the experience
of stress has yet to be studied outside the laboratory. In order to do this, it would be
necessary to relate measures of emotional responding found in the laboratory to the actual

stress experienced in everyday life.



Facial stimuli provide us with a unique opportunity to assess the emotional and
attentional processes relevant to social interactions. Dating back to Darwin (1965) it has
been suggested that emotions serve an evolved communication function, allowing
humans to take their cues from one another and behave accordingly. Facial emotions, in
particular, are a potent form of non-verbal social communication and the cornerstone of
human social interaction, facilitating either approach or avoidance behaviour (Ekman,
'1973). In addition, there is an intriguing universality in the recognition and experience of
several emotional expressions, including anger, sadness, and happiness (Ekman & Oster,
1979; Gur et al., 2002; Kohler et al., 2003) suggesting that emotions are more than just
culturally bound modes of communication. This notion is further supported by
neuropsychological findings. For example, evidence from brain imaging studies
(Kanwisher, McDermott, and Chun, 1997) reveals specific areas of the fusiform gyrus,
which are thought to be dedicated exclusively to facial recognition. Also, oxytocin, a
nanopeptide which facilitates prosocial behaviour by encouraging approach behaviour
and inhibiting avoidance, attenuates aversive reactions to negative facial images (Domes
et al., 2007;Kirsh, et al., 2005) and to other fear conditioned social stimuli (Petrovic,
Kalisch, Singer, & Dolan, 2008), reflecting a social-motivational component to face
perception. Angry faces, in particular, have been shown to draw individual’s attention
faster than other facial images (Esteves, F, 1999) perhaps suggesting a particular
significance in mobilizing behaviour. This is in line with information processing theories
that suggest negative emotional images to have processing priority (Cappiocco &
Bernstein, 1994; Rozin & Royzman, 2001; Williams & Gordon, 2007). However, it has

yet to be determined how individual differences in the propensity to perceive angry faces



as threatening are related to difficulties in everyday social interactions. 1t is possible that
heightened vigilance towards threat (i.e. angry faces), although adaptive from an
evolutionary standpoint, becomes maladaptive when over-utilized or used inappropriately

in social contexts.

Though findings from this line of research are intriguing, biases in the early stages
of information processing are, at best, difficult to measure. The emotion-modulated
startle reflex paradigm proglides means of assessing early affective processing
propensities. That is, it can be used to assess trait differences in affective processing, and
sensitivity to emotional stimuli (for review see, Grillon & Baas, 2003; Lang, Bradley, &
Cuthbert, 1998). The startle reflex, in and of itself, is a ubiquitous, cross-species response
to abrupt and intense stimulation that presumably prepares the body for fight-or-flight
reactions. The reflex is made up of an interruption of ongoing behavibur paired with
multiple motor responses, including a thrusting forward of the head, tensing of neck and
back muscles, and a prominent eye-blink reflex (Landis and Hunt, 1939). It follows
unexpected, averse stimuli and serves as a behavioural interrupt that helps to increase
vigilance and orient attention towards potential threat (Graham, 1979; Grillon & Bass).
According to Davis (1992) this occurs through direct priming of subcortical circuitry by

‘the amygdala, an area of the brain often implicated in fear and avoidance responses.

The eyeblink reflex can be easily measured through electromyographic (EMG)
recordings taken from the obicularis oculi muscle located near the bony orbit of the eye
(Blumenthal et al. 2005). Such recordings provide easily recordable and quantifiable
information about the relative magnitude of the response, making it a particularly

attractive method of assessing emotional processes. Of particular interest to



psychological research has been the impact of emotional foregrounds on the magnitude of
the startle response. Vrana, Spence, and Lang (1988) discovered that the startle response
was potentiated while viewing negative foreground stimuli, and diminished while
viewing positive foreground stimuli, suggesting potential emotional priming of the
response. The logic behind the emotion modulated startle paradigm is that when the
avoidance system is activated by a negative ¢motional state, defensive responses, such as
the startle response, are primed and therefore heightened. Positive emotional states, on
the other hand, facilitate approach motivation and inhibit avoidance, leading to a lesser
startle response relative to neutral states. Numerous studies have supported this theory
(i.e. Greenwald, Bradley, Cuthbert, & Lang, 1998; Larson, Ruffalo, Nietert, & Davidson,
2005; Yartz & Hawk, 2000). Furthermore, the modulation of the startle response does not
seem to be limited to visual stimuli, as potentiation and attenuation occur in response to
negatively and positively valenced sounds (Bradley, 1994) and smells (Ehrlichman,
Brown, Zhu, and Warrenburg, 1995). The degree of the effect is positively related to the
amount of affective arousal provoked by the foreground stimuli (Cuthbert, Bradley, &
Lang, 1996). Moreover, it has been shown that the magnitude of startle modulation can
be altered based on instructions to either enhance (by attending to), or suppress the

elicited emotion (Jackson, Malmstadt, Larson, & Davidson, 2000).

Work with the startle response has helped to advance our knowledge of the
structure of basic emotions. Lang (1990) described an influential model of emotion in
which emotions are viewed as the output of neural systems setup to respond to two types
of salient information: appetitive and aversive. In this view, as first described by Darwin

(1965), human beings have evolved to automatically recognize and avoid threat, and



approach aspects of the environment that are more adaptive in nature. Of interest to the
present study, the emotion-modulated startle response, as part of a defensive motivational
system, appears to tap into individual differences with respect to approach/avoidance

tendencies and threat vigilance (Lang, 1990).

Interestingly, animal studies have shown that the startle response is potentiated in
primates who have experienced early interpersonal stress, namely, unpredictable maternal
separation (Sanchez, et al., 2005), suggesting a developmental, socially derivedr
component of the reflex. Moreover, work with clinical populations provides support of
the emotion-modulated startle as an indicator of maladaptive affective processing. For
example, the emotion modulation of the startle response is attenuated in psychopaths
relative to non-psychopaths and young adults with no mental disorder (i.e. Patrick,
Bradley, and Cuthbert, 1993) whereas patients with borderline personality disorder,
known to have heightened emotionality, exhibited a larger than usual startle responses to
unpleasant stimuli than healthy controls, with greater symptom severity being associated
with greater startle reactivity (Hazlett, et al.2007). Increased startle is also found in
participants having a clinical phobia, while viewing slides relating to their feared object
(Hamm, Cuthbert, Globisch, & Vaitl, 1997) and in PTSD victims who are confronted
with stimuli that is reminiscent of their trauma (Buckley & Kaloupek, 2001).
Furthermore, in a non-clinical population, Downey (2004) observed a potentiated startle
response to rejection cues was particular to individuals high in rejection sensitivity, but
not among those low on this trait. As such, the emotion-modulated startle paradigm is a
convenient one with which to assess emotional reactivity to threatening contexts. It has

been suggested that hyper-vigilance to threat results in avoidance behaviour in social



situations (i.e. Mogg et al., 2007). In this situation, we would expect to see increased
social dysfunction in those with enhanced processing (i.e. heightened startle) of socially

relevant threat cues.

The literature suggests a strong transactional relationship between stressful
interpersonal situations and depressive symptoms (i.e. Potthoff, Holahan, & Joiner,
1995). The stress generation perspective, in particular, (Hammen, 1991, 1999, see
Hammen 2006 for review) suggests that depressed individuals create stressful
environments for themselves and this in turn propagates depressive symptoms by virtue
of interpersonal stressors. According to this hypothesis individuals are actively involved
in shaping their environments, rather than passive recipients of environmental stress.
Indeed, research has shown that those who experience more stress are more prone to
depression (i.e. Brown & Harris, 1978) but also that those who have more depressive
symptoms are more likely to experience stressful events which are interpersonal in
nature, and at least partly due to their own behaviour (Chun, Cronkite, & Moos, 2004;
Hammen, Davila, Brown, Ellicott, & Gitlin, 1992), creating a bidirectiohal relationship
between the two. Importantly, these findings have held in sub-syndromal populations
(i.e. Hankin, Kassel, & Abela, 2005; Joiner, Wingate, Gencoz, & Gencoz, 2005) as well
as in those with remitted depression (Gotlib & Lee, 1989). This relationship between
mood disorder and interpersonal stress appears to be exclusive to depression (Van Os &
Jones, 1999; Ostiguy, et al., 2009). This association may be explained by cognitive and
emotional impairments often seen in depression such as heightened negative affect/absent
positive affect (Clark & Watson, 1991), negative appraisals of interpersonal situations,

such as perceptions of poor social skills and high social rejection (Joiner, 1999;



Lewinsohn, Mischel, Chaplin, & Barton, 1980) and poor coping strategies (Ravindran,
Matheson, Griffiths, Merali, & Anisman, 2002; Segrin, 2000). Moreover, studies of the
hypothalamic-pituitary-adrenal-axis suggest that the heightened physiological arousal
that accompanies stressful life experiences produces lasting changes in the brain and the
body’s regulatory system, propagating depression and physical illness (for review see
Lupien, McEwen, Gunnar, & Heim, 2009). In sum, it would appear that depressive
symptoms often arise in the context of stressful environments, and themselves

characterize a way of being that leads to further problematic encounters.

Importantly, attentional biases for negative information have been observed, albeit
somewhat inconsistently, in depressed populations (for review see, Ingram, Miranda, &
Segal, 1998; Williams, Watts, MacLeod & Mathews, 1988). Specifically, it has been
shown that depressed individuals have difficulty disengaging their attention from images
depicting sad and interpersonal themes (Ellenbogen & Schwartzman, 2009; Gotlib,
Krasnoperova, Yue, & Joormann, 2004) and that these attentional biases generally occur
during later elaborative information processing (Ellenbogen & Schwartzman, 2009;
Mathews & McLeod, 1994). Given the associations between depression, stress, and
attentional biases, it is of interest to explore whether those with both heightened
depressive symptoms and higher startle responses to perceived threat are prone to suffer

the most in interpersonal realms.

The present study utilizes the emotion modulated startle response paradigm to
explore automatic information processing as it relates to indices of stress and functioning
in the natural environment. The central idea is that the orienting response to startling

stimuli may serve as a precursor to basic self-regulatory tendencies (inflexibility, biased
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selective attention, etc) that predict naturalistic functioning. Functioning will be assessed
through episodic stress (stressful life events) and chronic stress measures in order té
explore three main hypotheses. The first hypothesis is that, in line with past research,
startle magnitude will be enhanced while viewing angry facial images and diminished
while viewing happy facial images, when compared to sad and neutral facial images. The
second hypothesis is that relatively large amplitude startle responses following angry
facial stimuli will be associated with more episodic stress and worse chronic functioning.
The third hypothesis is that depressive symptoms will interact with the emotion-
modulated startle response to exacerbate the experience of stress, particularly in

interpersonal domains and with respect to dependent life events.
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Method
Participants

Participants were 58 (24 male and 34 female) undergraduate students aged 18-
35years (M = 24; SD = 4.16), recruited from Concordia University to participate in this
study. University students were recruited through classroom visits and advertisements
posted around campus and on the University website. Those who expressed interest were
contacted by telephone. Exclusion criteria were smoking, regular drug use (medicinal or
recreational), past or present mental illness, chronic physical illnesses (i.e. asthma,
diabetes, hypertension, epilepsy, cardiac, and neuroendocrine disorders), sleep disorders,
and pregnancy. Those who met the criteria for the study were then scheduled for the

initial testing session.
Measures

UCLA Life Stress Interview: Chronic Stress. The UCLA Life Stress Interview is a semi-
structured interview that was developed to assess chronic and episodic stressors. The
interview examines chronic functioning in nine different domains (close relationships,
social life, intimate relationships, family relationships, school, work, finances, health of
self, and health of the family members) over the six months preceding the interview. The
interview consists of open-ended questions and specific probes that aim to assess
functioning in each domain for the given individual (see Appendix A for sample
questions). Each domain is then coded on a five-point scale by the interviewer, using
behaviour-specific anchor points. Higher scores reflect worse circumstances and

impairment; factors that are in tumn assumed to reflect more stressful conditions.
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Composites of chronic functioning were created by summing certain domain ratings: total
(all nine domains), interpersonal (friends, social life, romantic relationships, and family)
and non-interpersonal (school, work, finances, health of the self, and health of the family
members) functioning. The interviews were conducted by a graduate student in clinical
psychology, as well as the lab co-ordinator, both of whom underwent extensive training
in this assessment. Interviewers were trained by senior graduate students with experience
conducting the interview, one of whom was trained at UCLA by Dr. Constance Hammen.
Interrater reliability was evaluated using the intraclass correlation coefficient for
consistency. Using independent interviewers' ratings of 7 participants, intraclass
correlation coefficients revealed high reliability for all domains, with a mean of 0.81,
which is similar to what has been obtained in other studies using the same instrument
(Eberhart & Hammen, 2006; Hammen & Brennan, 2002, Ostiguy, et al., 2009; Shih et al.,

2006).

UCLA Life Stress Interview: Episodic Stress. Episodic stressors are defined as events
with a clear beginning and ending. When probing about ongoing situations, the
interviewer inquired about the presence of negative stressful life events (or SLEs) related
to the domain being discussed. Episodic events were elicited by the following question:
“Did you experience any changes or did anything happen that has caused you trouble or
made you upset?” Circumstances surrounding each episodic event are documented (e.g.,
timing, duration, previous experience with this type of events, consequences, functional
impairment, etc.), but information regarding the subjective emotional response to the
event is excluded. One of the goals of the coding procedure of the UCLA Episodic Life

Stress Interview is to acquire ratings of life events that are objective and independent of
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mood and emotionality biases, a well known problem with life event data collected from
self-report stress checklists (Rudolph et al., 2000). All events, documented by the
interviewer, were then coded by a team of raters, composed of four to eight laboratory
members. Events were coded on two dimensions: severity and independence. Severity
ratings range from 1 (no or minimal stress/negative impact) to 5 (severe stress/negative
impact). Independence refers to the degree to which someone has contributed to an
event, ranging from 1 (the event is entirely independent on the individual’s own
behaviour) to 5 (the event is entirely dependent on the individual’s own behaviour). Final
ratings for each event were determined by group consensus. Ratings of 3 or above were
categorized as dependent in analyses (Daley et al., 1997; Rudolph & Hammen, 1999).
Finally, each event was categorized as interpersonal (any event where the source of stress
is related to a relationship or interaction with another person) or non-interpersonal by the
raters. To obtain interrater reliability, 15% of the interviews were rated by two
independent rating teams. Intraclass correlation coefficients revealed high reliability
(0.89). Indices of the severity of stress exposure were computed for independent,
dependent, interpersonal, and non-interpersonal SLEs by summing the objective seventy
ratings across the relevant events and dividing this number by the total number of events

in that category.

Beck Depression Inventory-11. The Beck Depression Inventory-11 (BDI-11, see Appendix
B), a 21-item questionnaire, was used to assess depressive symptomatology (Beck, Steer,
& Brown, 1996). Participants rated their affective, cognitive, and behavioural symptoms
of depression on a 4-point scale (0-3). Ratings were summed to create a composite score

(M =17.62, SD= 6.26). Subsyndromal depressive symptoms have been shown to be
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predictive of future depression, anxiety, and suicide attempts and ideation (Fergusson,

Horwood, Ridder, & Beautrais, 2005), making them a valuable measure of vulnerability.
Stimuli

The emotion-modulated startle probe protocol was administered using an
integrated stimulus presentation and physiology recording system from the James Long
Company (Caroga Lake, NY). Acoustic startle stimuli were presented binaurally through
Telephonics high-impedance headphones. The acoustic startle probe were 50 ms pulses
of 90 db sound pressure level white noise (limited to below 4 kHz) with 0 ms rise and fall

times.

The visual stimuli employed in the present study were chosen from the Karolinska
Directed Emotional Faces (KDEF; Lundqvist, Flykt, & Ohman, 1998) picture set. This
series is comprised of an extensively validated set of facial images that display various
types of emotions, including happy, angry, sad, and neutral. Visual stimuli, 1024 x 768
pixels, were presented on a 19-in. color monitor, using the STIM visual presentation
software (James Long Company,Caroga Lake, NY). Participants were positioned on a
chin rest to ensure a 57 cm viewing distance. We followed published guidelines for
human startle blink studies, including subject presentation, electrode placement,
amplification and filtering, response quantification, and artifact analysis and removal
(Blumenthal et al. , 2005). Prior to the placement of electrodes, the skin was prepared
with an abrasive solution (NuPrep) to keep impedanceé under 20,000 Q.
Electromyographic (EMG) activity from the orbicularis oculi muscles were measured

from the right eye, using two Electro-Cap International Inc. (Eaton, OH) E21-6S 6 mm
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tin cup electrodes, one under the pupil and the other 2 cm lateral to the first, as close to
the margin of the lower lid as possible (as described by Blumenthal el al., 2005). A
ground electrode was placed behind the right ear, on the mastoid. Electrodes were filled

with high-conductivity electrode gel and affixed with adhesive collars.

Participants with no defined EMG response to the first three startle probes were
deemed “non-responders” and were excluded from the analysis. Raw EMG was digitally
bandpass filtered at 80 Hz to 240 Hz. The data were analyzed in 75 percent overlapping
8 ms windows, yielding a time resolution of 2 ms. Baseline EMG activity was sampled
50 ms before stimulus onset to 20 ms after stimulus onset and aggregated across all trials.
This aggregated baseline was used to detect confounding natural blinks exceeding
baseline. Trials with baseline periods in which the threshold was exceeded (greater than 2
SD above aggregate baseline mean EMG) were rejected from the analysis. The EMG
peak amplitude between 20 ms and 200 ms post startle probe was analyzed. The latency

from probe onset to peak EMG, for each trial was recorded, but is not presented here.

An average EMG score was created for each of the four emotion groups (angry,
sad, happy, neutral). These scores were calculated by averaging the amplitude of the
subject’s EMG responses for each emotion category, and served as our dependent

variables.
Procedure

Testing was carried out over two consecutive lab visits. On the first visit, upon
obtaining informed consent (see Appendix C for consent form), participants were led into

the testing room, where they were seated in a comfortable chair and electrodes were
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attached as described above. Participants were informed that they would be viewing a
selection of slides depicting pictures of faces that would vary in facial expression and that
they should try their best to attend fully to the slides. In order to ensure attentiveness,
they were told that they would be asked some questions about the pictures at the end of
the task. They were also informed that they would periodically hear a loud tone through
the headphones, but that they should ignore this tone and simply focus on the pictures

displayed.

Participants viewed 64 pictures, 16 per emotion category, in random order. Each
picture was displayed for a total of 6 s, with interstimulus intervals of 18 — 24 s. Trials
commenced with the presentation of a fixation cross in the center of the screen. For each
picture slide, an acoustic startle stimulus was presented randomly at either .5 s, 2.5 s, or
4.5s after slide onset. On 16 trials (4 per emotion category) pictures were presented
without an acoustic startle probe. This was done in attempt to minimize the impact of

habituation; responses to these slides are not included in the analyses.

Following the startle task, electrodes were removed and participants rated printed
copies of each picture on a five-point-scale for arousal/interest (how much the picture
caught their attention at first glance) and valence (see Table 3). There is consistent
agreement in the startle literature that the emotion modulated startle response is
contingent on stimuli that are both arousing and are subjectively viewed as negative or
positive (for review see Lang, 1990). Participants then filled out a set of questionnaires
including the BDI-II. Participants were then trained to collect salivary cortisol in the
natural environment and were given all the necessary materials: these data are not

presented here. At a second visit scheduled a few days later, the UCLA Chronic and
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Episodic Life Stress Interview was administered. Participants were debriefed and
compensated $50 CAN, or received psychology participant pool credits, for the time
spent in the laboratory and at home collecting saliva samples. All procedures were

approved by the Human Research Ethics Committee of Concordia University.

Data Analyses

Prior to conducting statistical analyses, descriptive statistics were used to assess
the normality of the distribution, skewness for each variable, and to identify outliers. In
cases where there was non-normality, significant outliers (defined as those whose values
fell above 3 standard deviations from the mean) were corrected by converting them into a
value that was 2 standard deviations above the mean. One outlier value was detected in
the startle magnitude data and another was detected among the non-interpersonal stress
index scores. Analyses were conducted with and without the transformed data. As the
outliers did not effect the outcome of the results, it was elected to use the untransformed

values.

Hierarchical multiple regressions were performed on total, interpersonal, and non-
interpersonal chronic stress, as well as interpersonal, non-interpersonal, dependent, and
independent SLEs, in order to parcel out the variance associated with individual -
differences in startle magnitude, as well as the interactions between startle and depressive
symptoms. To this end, seven separate regressions were performed (three for chronic
measures, four for episodic measures). For each of these regressions, BDI-II scores were
entered into the first step of the regression, followed by startle magnitude in the second

step, and the interaction between startle and BDI-1I scores in the final step. All data



analyses were conducted using SPSS 16.0.
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Results

Descriptive Statistics

Means and standard deviations of EMG and UCLA measures are presented in Table 1. A
within subjects ANOVA was conducted to assess for differences between mean
amplitude for each picture type. The main effect for picture type did not achieve
statistical significance. Planned comparisons were conducted to compare slide types.
The amplitude of the EMG response for angry faces was larger than the response to
happy faces, but this difference fell short of conventional statistical significance (p =
.062). Surprisingly, no differences in EMG response were found between neutral and
emotional faces. For this reason, we utilized the EMG response to happy faces, rather
than neutral faces, as the “baseline” for computation of the relative increase in EMG
response to angry faces. In other words, a measure of startle magnitude was created by
subtracting the response to happy faces from the response to angry faces. This measure
was then used as a predictor of chronic and episodic stress in the regressions described

below. Non-significant results are presented in Appendix D.
Correlations

Intercorrelations of all stress variables examined in the regression analyses can be found
in Table 2. Notably, the correlation between interpersonal and non-interpersonal episodic
stress is non-significant. Similarly the association between independent and dependent
episodic stress is small. These correlations confirm that dependent versus independent
stress and interpersonal versus non-interpersonal stress represent independent dimensions

(Rudolph & Hammen, 1999).
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Does the emotional modulated startle response predict indices of stress exposure?

Hierarchical multiple regressions were conducted to parcel out the variance
associated with startle mégnitude from that of having depressive symptoms on measures
of total, interpersonal, and non-interpersonal chronic stress, as well as on measures of
interpersonal, non-interpersonal, dependent, and independent SLEs. Independent
variables were entered in the following steps: (1) depression (BDI-1I scores) (2)
magnitude of the startle response to angry faces (3) BDI-II by startle magnitude
interaction. Main effects will be discussed in this section, followed by a section dealing

specifically with significant interactions.
Chronic stress

The regression predicting total chronic stress from the magnitude of the startle
response to angry faces and depressive symptoms was significant (R=0.49, F (3, 44) =
4.50, p<.01), accounting for 23 % (18% adjusted) of the variance. Depressive symptoms
accounted for 19% (16% adjusted) of the variance in the prediction of chronic stress
(Beta = 0.44, t = 3.29, p<.01), indicating that those who reported more depressive
symptoms experienced more total stress in their daily lives (Table 3). Importantly,
depressive symptoms remained a significant predictor even after startle magnitude and
the interaction term were added into the equation. There were no significant main effects
of startle magnitude. Next, we examined whether these results were specific to

interpersonal or non-interpersonal chronic stress.

The regression equation examining startle magnitude and depressive symptoms as

predictors of chronic interpersonal stress constituted a non-significant trend. It accounted
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Table 1

Descriptive information of startle and stress measures

M SD Range
Magnitude (uV)
Angry 45.14 4414 4.1:2315
Happy 42.62 40.8 4.8:206.7
Picture Ratings
Valence Angry 1.2 0.44 1.0:2.9
Happy 4.2 0.63 6.0: 15.0
Arousal/Interest Angry 29 0.91 1.1:5.0
Happy 29 0.7 15:46
UCLA
Chronic Interpersonal Stress 7.81 2.1 40:125
Chronic Non-Interpersonal Stress 10.07 203 6.0: 15.0
Total Chronic Stress 17.88 3.2 10.0: 25.0
Interpersonal SLE Index 2.21 2.0 0.0:6.7
Non-interpersonal SLE index 3.15 243 00:11.0
Total SLE index 5.32 3.01 0.0:12.7
Dependent SLE index 3.01 2.46 0.0:85
Independent SLE index 1.46 1.71 0.0:6.0

Note: SLE = stressful life events



Table 2.

Intercorrelations among variables examined in the regression analyses
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1 2. 3 4, 5. 6. 7. 8. 9.
1. Chronic interpersonal stress .18 19 -24 -04 28 -20 29" -.19
2. Chrohic non-interpersonal A4 28 .10 .28* .21 .36* -.21

stress

3. Interpersonal SLE -09 54* 09 .08 15 .08
4, Non-interpersonal SLE .03 74* .25 14 -.28
5. Independent SLE -.23 -05 15 -.16
6. Dependent SLE 31 .16 -.06
7. EMG magnitude A5 31
8. : BDI-Hll score -.15
9. EMG x BDI

Note: 'p < .10, * p < .05, * p < .01



Table 3.
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Summary of Hierarchical Regression Analysis for Startle Magnitude and Depression

Predicting Total Chronic Stress

Variables Beta t R, F.

Step 1

.19 10.95**
BDI scores 44 3.31**
Step 2

.00 1
BDI scores .45 3.29**
Startle Magnitude -.04 -.32
Step 3

.04 2.34
BDI! Scores 40 2.93**
Startle Magnitude .03 .21
BDI x Startle -.22 -1.53

R= .49 R? .4=18 F=4.50*

Note: * p < .05, t p<.10, ** p< .01
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for 14% (9% adjusted) of the total variance (R= 0.38, F (3,45) =2.51, p=.07). As
expected, depressive symptoms emerged as significant predictors of chronic interpersonal
stress (Beta = 0.33, p<.05) accounting for 14 % of the change in variance (Table 4). In

contrast, there were no significant main effects of startle magnitude.

The regression equation predicting chronic nbn-interpersonal stress (R=0.46, F
(4, 43) = 3.94, p < .05) was significant, accounting for 21% (14% adjusted) of the
variance. Depressive symptoms émerged as a significant predictor of chronic non-
interpersonal stress (Beta = 0.28, p<.05), accounting for 16% of the variance. Higher
depression scores were associated with more stress. For startle magnitude, a trend for
significance was observed (Beta = 0.26, p = .08), accounting for 5 % of the variance in
chronic non-interpersonal stress (Table 5). Those with higher startle magnitudes tended to
report more chronic non-interpersonal stress. In sum, participants with depressive
symptoms reported high chronic stress in their daily lives, for both interpersonal and non-
interpersonal stress. The relationship between startle magnitude and chronic stress, in
contrast, was only observed for non-interpersonal stress, and this effect fell short of

conventional statistical significance.
Stressful life events

Hierarchical regressions examined the magnitude of the startle response to angry faces
and depressive symptoms as predictors of non-interpersonal, interpersonal, independent,
and dependent SLE severity scores. The regression equation predicting non-interpersonal
SLEs (R =0.46, F (3,42) = 3.71, p<. 05) was significant, accounting for 21% (15%

adjusted) of the variance. Startle magnitude (Beta = .37, t=2.52, p<. 05) emerged as



Table 4.

Summary of Hierarchical Regression Analysis for Startle Magnitude and Depressive

Symptoms Predicting Chronic Interpersonal Stress

Variables Beta t R, Fen

Step 1

.09 4.36*
BDI scores .29 2.09*
Step 2

.05 2.77
BDI scores .33 2.36*
Startle Magnitude -.23 -1.66
Step 3

.01 0.35
BDI Scores .31 2.47*
Startle Magnitude -.20 -1.35
BDl x Startle -.09 -.59

R= .38 R? .4=14 F=251t

Note: * p < .05, t p<.10, ** p< .01



Table 5.

Summary of Hierarchical Regression Analysis for Startle Magnitude and Depressive
Symptoms Predicting Chronic Non-Interpersonal Stress

Variables Beta t R, F.

Step 1

13 6.80*
BDI scores .36 2.61
Step 2

.03 1.59
BDI scores .33 2.40*
Startle Magnitude .18 1.26
Step 3

.05 2.96t
BD! Scores .28 2.03*
Startle Magnitude .26 1.80t
BDI x Startle .25 1.72t

R= .46 R’ .4=.18 F=3.94*

Note: * p < .05, t p<.10, ** p< .01
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a significant predictor in the final step of the regression, accounting for 14% of the
change in variance (Table 6). Results indicate that higher startle magnitude is predictive
of more severe non-interpersonal episodic stress. The regression equation predicting
independent SLEs did not yield significant results. However, the regression predicting
dependent SLEs (R = 0.39, F (4, 43) = 2.55, p = .07) constituted a non-significant trend,
accounting for 14% (9% adjusted) of the variance. Startle magnitude emerged as a
significant predictor (Beta=.37, p <. 05) of dependent SLEs, indicating that those who
displayed greater startle magnitudes tended to have more severe dependent SLEs (see

Table 7).

In sum, depression was clearly associated with higher levels of chronic, but not
episodic stress. After controlling for depressive symptoms, high startle magnitude
predicted poor non-interpersonal functioning, both in the context of chronic and episodic
stress and greater exposure to SLEs that are dependent, in part, on the person’s own

behaviour.

Does depression moderate the relationship between emotion-modulated startle and

indices of stress exposure?
Chronic Stress

In the above regressions, we examined whether the depression x startle magnitude
interaction was predictive of chronic and episodic stress. For chronic non-interpersonal
stress, the interaction term approached statistical significance (Beta = -0.25, p = .09),

accounting for 5% of the variance (Table 5). To follow up the interaction, simple slope
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Table 6.

Summary of Hierarchical Regression Analysis for Startle Magnitude and Depressive
Symptoms Predicting Non-Interpersonal SLEs

Variables Beta t R, F.,

Step 1

.02 94
BDI scores .15 97
Step 2

.05 2.43
BDI scores 12 72
Startle Magnitude .23 1.56
Step 3

14 7.24*
BD! Scores .02 .13
Startle Magnitude 37 2.52*
BDI x Startle -40 -2.69*

R= .46 R? .4=15 F=3.71*

Note: * p <.05, t p<.10, ** p< .01

Table 7.
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Summary of Hierarchical Regression Analysis for Startle Magnitude and Depressive

Symptoms Predicting Dependent SLEs

Variables Beta Reeh Fen

Step 1

.03 1.24
BDI scores .16 1.11
Step 2

.10 5.03*
BDI scores 11 .79
Startle Magnitude .32 2.24*
Step 3

02 1.24
BDI Scores .08 .55
Startle Magnitude 37 2.49*
BDI x Startle -17 -1.11

R=.39 R? ,4=.09 F=2.55t

Note: * p <.05, t p<.10, ** p< .01
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analyses were performed. They revealed that low startle magnitude (one standard
deviation below the mean) was associated with less chronic non-interpersonal stress
among participants with low depression scores and high chronic non-interpersonal stress
among those with high depression scores (t = 3.00, p<. 00; see Figure 1). In contrast, the
slope for participants with high startle magnitude (one standard deviation above the
mean) across depression did not differ from zero. The interaction predicting interpersonal

stress was not significant.
Stressful life events

An interaction was also found between depression scores and startle magnitude in
the prediction of non-interpersonal SLEs (Beta = -.40, p<. 05), accounting for 14 % of the
change in variance (Table 6). Simple slope analyses revealed that low startle magnitude
was associated with fewer non-interpersonal SLEs among participants with low
depression scores and more non-interpersonal SLEs among those with high depression
scores (t = 2.21, p<. 05; see Figure 2). The slope for participants with high startle

magnitude across high and low depression did not differ from zero.
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——&—— Startle Magnitude Low

- - -W - - - Startle Magnitude High

Chronic Non-interpersonal stress
N
|

Low Depression High Depression

Figure 1. Interaction between startle magnitude and BDI scores in the prediction of
chronic non-interpersonal stress. Low depression is defined as one standard deviation
below the mean of BDI scores in the sample, and high depression is defined as one
standard deviation above the mean of BDI scores in our sample. Likewise, low startle
magnitude is defined as one standard deviation below the mean of EMG difference scores
in the sample, and high startle magnitude is defined as one standard deviation above the
mean of EMG difference scores in this sample.
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Figure 2. Interaction between startle magnitude and depression in the prediction of non-
interpersonal SLEs.
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Discussion

The present study examined whether the emotion-modulated startle response, a
well-known psychophysiological marker of automatic processing, predicts chronic stress
and stressful life events (SLEs) in a healthy, young adult population. Three main
objectives were addressed: 1) to examine whether the negative and positive facial stimuli
would differentially modulate the eye-blink startle response, 2) to assess whether the
emotion-modulated startle response to angry faces predicts the experience of chronic
stress and SLEs in the natural environment, and 3) to assess whether the relationship
between the emotion-modulated startle response and indices of stress is moderated by
depression scores. The results of this study partially supported our hypotheses and
together highlight automatic emotional information processing and depressive symptoms

as potential correlates of the experience of stress in everyday life.

Based on past findings of the emotion-modulated startle response (i.e. Gyurak &
Ayduk, 2007; Vrana, Spence, & Lang, 1988), we hypothesized that, in general, people
would exhibit an attenuated response to the acoustic startle probe while viewing happy
faces, and an amplified response while viewing angry faces. This hypothesis received
modest support. Happy faces failed to show evidence of attenuation and angry faces did
not differ significantly from neutral faces. However, angry faces did elicit a larger startle
response than happy faces, though this finding fell just short of statistical significance.
The fact that angry faces appeared to potentiate startle circuitry relative to happy faces is
consistent with the literature. Potentiated startle responses to negative foreground stimuli
have been found in infants as young as 5-months-old (Balaban, 1995), as well as specific

populations, such as phobics (Hamm, 1997; Sabatinelli, 2001) and symptomatic anxious
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and depressed individuals (Larsen, Nitschke, & Davidson, 2007). Furthermore, the lack
of findings for positive stimuli is not entirely surprising, as research with positively
valenced stimuli has yielded inconsistent results. A number of studies have shown a lack
of response modulation to positive faces (Springer, Rosa, McGetrick, & Bower, 2007)
and to general positive stimuli with the exception of erotic material (Bradley, Cuthbert, &
Lang,1999; Gooding et al., 2002; Manber et al., 2000). It has been suggested that positive
stimuli do not consistently attenuate the startle response because positive faces of
strangers are simply not sufficient enough and do not produce sufficient autonomic
arousal to facilitate approach behaviour (Jackson, Malmstadt, Larsen, & Davidson,

2000).

The second set of hypotheses, that heightened startle magnitude to angry faces
would be predictive of both chronic interpersonal stress and more interpersonal SLEs,
were not supported. Counter to our expectations, startle magnitude was found to be
unrelated to interpersonal stress in either the chronic or episodic (SLE) domain.
Interestingly however, heightened sensitivity to angry faces was found to be predictive of
both chronic non-interpersonal stress (albeit this finding fell just below the conventional

level of statistical significance) and more non-interpersonal SLEs.

To understand these finding, it is helpful to revisit the composition of the chronic
mterpersonal and non-interpersonal domains on the UCLA Life Stress Interview. The
chronic interpersonal domain consisted of stress pertaining to close friendships, social
life, family, and romantic partnerships. In other words, chronic interpersonal stress
measures sustained stressful interactions with individuals who are very familiar to the

person and integral to their social network. Beck and Clark (1997) have suggested
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negative, personally relevant information, such as familiar faces, are more potent in
automatic information processing. Orienting to such faces represent an initial step in
schema-driven appraisal of social information (Beck & Clark, 1997). Indeed, it has been
shown that familiar faces are not only recognized (as evidenced by brain activation in the
amygdala and areas of the anterior frontal cortices) more rapidly (Sugiura et al., 2001),
but they also cause quicker access to semantic information (Bruce and Valentine, 1985).
Furthermore, perceptual tasks have shown that highly familiar faces are associated with
greater processing efficiency in change-detection (Buttle & Raymond, 2003) and
inattention blindness tasks (Ryu & Chaudhuri, 2007). Given the negative result for the
interpersonal chronic stress domain, it could be the case that the unfamiliar faces used in
this study did not tap into socially relevant information processing biases, leaving us
unable to make the association between automatic processing and interpersonal
dysfunction. Alternatively, it may be that the relationship betwéen interpersonal stress
and startle magnitude is specific to certain personality factors pertaining to social
functioning, such as rejection sensitivity (Downey, 2004; Gyurak & Ayduk, 2007). Such
people show a heightened tendency to anxiously expect, readily perceive, and intensely
react to rejection (Downey & Feldman, 1996), making them more likely to exhibit
attentional biases to social cues. It is likely that social cues, such as angry faces, have the

same effect in the general, non-rejection sensitive population.

Chronic non-interpersonal stress, on the other hand, is defined by poor
functioning at work and school, heightened financial concerns, as well as health issues
experienced by the individual and their family. School and work are both venues in

which, at least initially, people are interacting with those who are unfamiliar with them.
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In many cases, success in these realms depends on one’s ability to integrate into the
social environment and build good working relationships with colleagues, professors
and/or employers. As such, those who are more vigilant to ambiguous facial cues may be
less at ease in these new environments, lending to a compromised ability to function in
these occupational realms. Indeed, past research has found that employees who were
more likely to perceive threat from others had lower occupational status, experienced
more negative emotion and stress at work, and were, in turn, at greater risk of developing
cardiovascular disease (Flory, Matthews, & Owens, 1998). Alternatively, it could be the
case that exposure to non-interpersonal stressors alters information processing, and not
the other way around. For example, low socioeconomic status has been linked to greater
threat vigilance, as well as increased heart rate reactivity in ambiguous social situations
(Chen, Langer, Raphaelson, & Matthews, 2004), suggesting that the social environment

at least partially dictates how people respdnd to threat.

The chronic non-interpersonal portion of the stress interview further inquired
about health factors such as diet, substance abuse, exercise, acute illness, and chronic
health conditions. Our findings suggest that those who were found to be more responsive
to angry faces likely reported poor physical health as part of the chronic non-
interpersonal domain. Poor physical health may alter the functioning of basic
motivational systems that underlie the early processing of negatively valenced stimuli.
That is, consistent with some studies, poor health may heighten one’s vigilance for threat
(Constans, Mathews, Brantley, & James, 1999). Alternatively, a relationship between
hyper-vigilance to threat in the environment and poor physical health may be explained

by poor coping strategies. It is possible that those who show enhanced processing of
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negative stimuli also acquire stress-coping behaviours that are detrimental to their
physical health. Substantial evidence has shown that stress and increased negative
emotion leads to an increase in alcohol consumption and drug seeking behaviour
(Goeders, 2004; Piazza & Le Moal, 1998; Sinha, 2008), especially in cases of sustained
early life stress (i.e. Hyman & Sinha, 2009). Similarly, sensitivity to threat, especially to
cues previously related to punishment, has been found in women who exhibit
dysfunctional eating and alcohol misuse (Loxton & Dawe, 2007). In addition, the
relationship between chronic stress and over-eating, leading to obesity, has been seen in
both animal (i.e. Dallman et al., 2003; Pettenuzzo et al., 2008; Surwit & Williams, 1996)
and human samples (Cozier, Wise, Palmer, & Rosenberg, 2009; Lo Sauro et al., 2008;
Teegarden & Bale, 2007), again indicating self-detrimental behaviour in the face of
continuous stress. Moreover, people with higher exposure to stress are often more
susceptible to colds (Cohen, Tyrell, & Smith, 1993) and are less able to maintain
antibody levels related to vaccinations (Burns et al., 2003), hinting at a down regulation
of the body’s defence systems. Unfortunately, the small sample size and low base rate of
problems in chronic functioning precludes an investigation of the individual non-
interpersonal stress domains of the UCLA interview, making it difficult to ascertain such

links. As such, our conclusions remain speculative and open to further investigation.

As aforementioned, heightened startle magnitude for angry faces was also
predictive of high severity non-interpersonal SLEs. Severity of SLEs was specified on the
basis of disruptive impact on the individuals’ functioning, and non-interpersonal events
were defined as those that did not involve any changes to a personal relationship.

Examples of severe non-interpersonal SLE would be sustaining a physical injury, severe
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financial difficulty, or experiencing the death of someone close. Although the causal
relationship of these associations are not known, exposure to episodic stress may have
preceded and altered threat processing. Bower (1981) describes a model of information
processing in which emotional states lead to mood-congruent information processing. In
other words, it is the mood set by events that precede the situation which have the

greatest impact on selective processing and not the processing biases that predict stress.

The SLEs that participants reported in this study were both recent (occurring in
the last year) and of moderate to high severity, making it not unlikely that their affective
state, and subsequent affective processing, was a product of recent events. Evidence of
increased stress leading to enhanced processing for negative information is inherent in
studies of PTSD victim. Combat veterans show greater response latencies to threat-
depicting words in emotional stroop tasks (Constans et al., 2004; Kaspi, McNally, &
Amir, 1995; McNally, Kaspi, Reimann, & Zeitlin, 1990). Furthermore, people with
subsyndromal PTSD symptoms show greater activation in the anterior cingulated gyrus,
an area implicated in both emotion and attention, while viewing negative images (Hayes,
Labar, Petty, McCarthy, & Morey, 2008), suggesting an important link between recent
stress and altered emotional information processing. Similarly, past research on SLEs has
made some noteworthy associations between recent SLEs and maladaptive emotional
outcomes. For example, it has been previously shown that exposure to at least one
moderate to severe life event increases the risk of developing conduct disorder and
emotional symptoms by a factor of three to six (Goodyer et al., 1987). Furthermore, the
risk for depression, a mood disorder characterized by negative affect, is 5.6 times higher

following a major stressful life event (Paykel, 1979). As such, heightened threat
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sensitivity may represent a putative mechanisms by which SLEs lead to future emotional

distress.

Finally, a non-significant trend indicated that high startle magnitude tended to be
associated with dependent SLEs, or, in other words, SLEs that were caused in large part
by the individual’s own behaviour. Events characterized as dependent generally involve
a maladaptive choice of action on the part of the individual. The defensive motivational
system, of which the startle response is an integral part, is set up so as to trigger quick
responses under threat without needing time to think (Lang, et al., 2000; LeDoux, 1996;
Metcalfe, & Mischel, 1999). However, if this system is activated when threat is only
minimally present it may represent a maladaptive pattern of responding to one’s
environment leading to greater dysfunction. Similarly, trait impulsivity may be a
potential factor in the link between startle magnitude and dependent SLEs. Personality
research defines impulsivity as a tendency to act without thinking or to respond quickly
to a given stimulus without weighing the consequences (White et al., 1994). In a study
exploring decision-making in adolescents it was shown that those who were rated by their
teachers as being highly impulsive were more likely to respond with aggression (Fite,
Goodnight, Bates, Dodge, & Pettit, 2008). A similar moderation could be occurring in
the present study and is worthy of further analysis. Importantly, this finding suggests a
transactional relationship between the role of the individual and environment in stress
generation, each having an integral role in propagating SLEs. The consistency of findings
across non-interpersonal chronic and episodic domains is also important as it suggests
that the relationship between stress and threat sensitivity is more than just an artefact of

the data.
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Our third set of hypotheses focused on the interaction between startle magnitude
and individual differences in depressive symptoms. We hypothesized that startle and
depression would interact such that high startle magnitude, an index of automatic
processing, coupled with high depressive symptoms would evidence the greatest amount
of interpersonal dysfunction. To this end, our hypotheses were not supported. We did,
however, find a significant depression by startle interaction in the prediction of chronic
non-interpersonal stress and in the prediction of non-interpersonal SLEs. In general, for
those with high depression scores, startle magnitude did not add much to the equation;
these people reported high stress regardless of startle magnitude. In those with low levels
of depression, however, high startle magnitude to angry faces was associated with
chronic non-interpersonal stress and non-interpersonal SLEs. In other words, although
high startle and depressive symptoms, a conceived marker of vulnerability, did not have
the predicted additive effect in the prediction of life stress, high startle constituted risk
factor for chronic non-interpersonal stress and non-interpersonal SLEs for those low in
depressive symptoms. Depressive symptoms were not found to be risk factors for non-

interpersonal stress independent of startle magnitude.

Consistent with the stress generation literature (i.e. Chun, Cronkite, &
Moos, 2004; Hammen, 1991;Hammen, Davila, Brown, Ellicott, & Gitlin, 1992;
Harkness, Monroe, Simons, & Thase, 1999), depressive symptoms were predictive of
interpersonal chronic and episodic stress. However, the nature of the interaction between
depression and startle in the prediction of non-interpersonal stress was unexpected.
Though at first puzzling, this finding may be better understood by revisiting what is

known about information processing biases in depression. Information processing biases
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have been repeatedly implicated in depression (Beck, Eizenman et al., 2003; Gotlib,
Krasnoperova, Yue, & Joorman, 2004; Joorman & Gotlib, 2007). However, some
evidence suggests that these biases occur at a later, more evaluative stage of processing,
involving memory retrieval and association with themes that are more self-relevant and
interpersonal in nature (Gotlib, Krasnoperova, Yue, & Joormann, 2004; Mathews &
MacLeod, 1994; Mogg & Bradley, 2005; Mogg & Bradley, 1998; Rinck & Becker,
2005;Williams, Watts, MacLeod & Mathews, 1997). The startle response, on the other
hand, is thought to be an indicator of automatic threat processing that occurs largely at a
preconscious phase (Lang, 1990). As such, the association of high startle and léw
depression to non-interpersonal stress, may be indicative of an antomatic vigilance-
avoidance response pattern, in which threat is observed in early processing, followed by
cognitive avoidance which deters further processing of the threatening material. Such a
pattern has been implied as a central feature of maladaptive responding to feared
situations (Foa & Kozak, 1986). Perhaps high threat sensitivity coupled with fewer

depressive tendencies represents an increased likelihood of such a pattern.

In terms of the prediction of non-interpersonal rather than interpersonal
stress, it may be that those who tend to avoid stressful situations come off as passive, or
subdued. This passivity may be more problematic in non-interpersonal settings such as
work and school, but could prove adaptive in interpersonal situations in which one’s
tendency to avoid may in fact decrease conflict. Alternatively, tendency towards
avoidance could make it more difficult for people to rectify non-interpersonal situations.
A study by Simpson and Arroyo (1998) found women who used avoidance coping to

have more life stress, and have more difficulty accepting responsibility in work/school
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related, relative to interpersonal, domains. Furthermore, avoidance coping has been found
to be related to less job satisfaction (Welbourne, Eggerth, Hartley, Andrew, & Sanchez,
2007) and a harder time adjusting to workplace stress (Love & Irani, 2007). As such, it is
possible that avoidance plays an integral role in the pathway between enhanced threat

processing and dysfunction in stressful situations.

Interestingly, Rudolph and Hammen (1999) found that, while symptoms of
depreséion were related to interpersonal stress, symptoms of anxiety bore a greater
association with non-interpersonal stress. As such, it may be the case that the startle-
depression interaction was representative of an anxiety driven response. Incorporating

anxiety measures in future investigations would help to clarify this relationship.

Given the deleterious effects that stress can have on human beings, understanding
the mechanisms that underlie dysfunction is important. Though our results do not indicate
a specific relationship with interpersonal stress, as we had imagined they would, they do
confirm threat sensitivity as an integral processing bias in stress prone individuals.

There are several limitations to this study. First, our sample size was modest,
decreasing the power necessary to detect small effects; as such negative findings should
be interpreted with caution. A larger sample size would also make it possible to ascertain
the meaning of non-significant trends found in our data. In addition, the small sample
made it difficult to look at specific domains of chronic non-interpersonal functioning so
as to better understand the link between reactivity to angry faces and difficulties in these
areas. Given our findings, a closer exploration of health, financial, and occupational
domains is warranted. Our population also presents somewhat of a limitation; the non-

clinical university student population used was relatively homogenous in terms of SLEs,
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chronic functioning, and depression scores. This narrow range makes it difficult to fully
study the relationship between individual vulnerabilities and stress in the natural
environment. Using clinical or stress reactive populations in the future may aid in
creating a more accurate picture of enhanced processing and naturalistic functioning. In
additions, the impersonal nature of our stimuli may have precluded our ability to tap into
domains of interpersonal dysfunction. Future work may attempt to incorporate personally
relevant stimuli into this type of experimental paradigm. Finally, an important limitation
of this work is that it is correlational and cross-sectional, and therefore provides no
information with respect to the direction of the effect of these findings. Future studies
should implement a longitudinal design to examine the association between threat
processing and the experience of stress. This type of design would be helpful in
examining stress and threat sensitivity in a temporal manner, making it possible to

understand the causal relationship between stress and changes in the threat processing.

The current study highlighted important links betweén emotional information
processing biases and maladaptive functioning. However, what remains to be explored in
this context are the particular mechanisms that mediate such an association. Given the
implications for the role of personality factors, such as impulsivity, and emotion-focused
coping strategies in the experience of stress, it would be beneficial for future studies to
iﬁclude measures to assess such items. For example, it would be interesting to see if
avoidance coping moderates the relationship between threat sensitivity and non-
interpersonal outcomes. Also, given that information-processing biases appear to operate
at different stages of processing for anxiety and depression, it would also be

advantageous for future studies to compare depressed vs. anxious individuals on
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measures of emotion-modulated startle and stress. Finally, the use of a mood-induction
paradigm in future work could assist in exploring stress reactions in the controlled

laboratory environment as they relate to stress experienced in naturalistic settings.
Conclusions

This study was the first to examine the relationship between a
psychophysiological measure of early emotional information, as indexed by the emotion-
modulated startle response, and chronic and episodic functioning in the natural
environment. The key finding demonstrated an elevated startle response to angry faces
was related to increased chronic and episodic non-interpersonal stress in the natural
environment. Moreover, an interaction between depression and the magnitude of the
startle response to angry faces predicted chronic and episodic non-interpersonal stress.
Among persons with high depression scores, the magnitude of the startle response is
unrelated to non-interpersonal stress, probably due to the robust association between
stress and depression. However, among those with low depression scores, there is a
strong positive relationship between the emotion-modulated startle response and non-
interpersonal stress. Overall, these findings demonstrate that the psychophysiological
response to angry faces, measured in a controlled environment, can predict indices of
functioning in the natural environment. These data are consistent with the view that
autormatic information processing of threat is meaningfully related to the development of

adaptive and maladaptive functioning in the natural environment.
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Irkendaw covers the Tollowing majer domaie:
Irtimate refabtiosrships
Feiendshins
Farniy relatinskips
Relgtiorship with childeen {ar terget oyid, ¥ applicatie)
Wik
Finanres
Hepith-Sef
Health-Farmniy

The interviewer folows the generat farmat of the chronic stress Itervew b3 indicated below. However, within oach
dnain, the inberiewer also probes about socurrence of speciic, episadic stressors, Chronic stress netes and rating:
bo be made on the rating sheet during the Intervies,  Episocie events are querisd, tmually 22 the end of the chwonic o
section, and fifed & on the spisadic stress rating shesl 16 be worad leter by the team.

Gl Siress refers ba ongaing conditions, Each orea is quiriad and then rited by the interviewer based on cbjacti
if‘!fﬁ%‘ft‘*@i’ifﬂ mat zimply the perbopants’ foplings about thek shualiors, The Sme frame s thelast  months (s
o¢ 12 moenthsl

Exsleonle stressors refer 1o avents 0ot conurred duviig the bt moeths {Usually 3 or 6 meeths] that had a gdisting
ansed ard do not refer simply b exampiss of the Shione stress corckborn. Thesr ceourrence may be elicted durrg 4
throic stress aeenies, bt sthey ae examined ard rated sepanstehe.

The irtervewer wiroduces the stress Btervies by slabing something bee: Sow S going fo oon pow albout vvkans
ainecty of o N ke et & Aose o GNGDUT oWt (Raf et yow. A e same Bme 5wl Se asking you sy
sl sveris (el mughr A Sagyened o (e dast___ roonths wbbdr each of severad fooa arcos. [Do NOT ask
interviewaes to report "stresses that have happened to them” because what they defing as a “stress” n
b different from the current wse of e berms.]

DIRING ASSESSMENT OF CHRONIC STRESS, REMEMBER TO SvBiD ASKING 1EADING QUESTIONS. Fie expmipe,
wreteart of 35king I thel nddationship with their bewt friend = dose and canfiging, you might sk, Thow CiogE B pour
relxtionship with your best triend,” :

I 15 NOT RECESSARY T4 USE EsCH PROBE. Kb rierviews should ise the most ganer prooes, folowed by spailic
prohes as npeded i incividual cases. Collect as much information as neaded to mske a vale athg,

CHROMIC STRESS RATINGS e made o 4 S-paint scale {and half-points are agceptanis ¥ the bess rating aonars 1o
are thal Ree betvsan teo, 8.0, 1.5), IF cirmarstances inoan area bave changes duiing tha period, ool information gl
gifforert canditions, rm”! if seslessary @odf appropriste, average the ralings o refiect changed conditions, A rating of
ndicates sgeerely achwergn Qoeediions, 4 refers to ooor oondtions, 3 in mvemoe of meedd, 7 reters 0o ooodd, shressi-fres
ondding, ans the abing of }, sm;a_ﬁd b reserest for exooptionaly oood comditians, Savmindy prvemel nddy fhe gl
Sefore SRMTUTIRKORD (i IRl srpeskiies
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m,rm

“We are intevested in finding cut how you have been doing in the past  months - that would be from
totoday. 1'd lke to ask you soime questions about differant areas of your e, Thers ars no
right of wrong answers 1o Whese quastions. 1 ary question doesn't make sense to you, just ket me
know. Do you have any questions before we begin?® The first area is friendships....

Llose Friendships

“Int the: past 8 months, have you had a close fiend(s)? Let's look at your relationship with your very
best friend? Do you have & begt friend? W ho would that be? How has this relalionship been going?*
[Must be nonfamity]

- gxistence of a cloze, confiding fendship
- quality: dosaness. trust, availability, dependabilily, reciprocality, ocation fnear by}, arguments,
confidential.

i Presance of an exceptionally high guality, close, confiding, friendship. Mutually satisfying,
reciprocsl, good conflic! resolution, mutusl disclosure in many areas and comdorting, matual lwﬁsfy
trusting, and stabie

2 Presence of 4 g ality, close, confiding fiendship. Mutead disclosure in S0me areas and
pomiprling, can trust with most mm§° raciprocal, sabslying, and slalde. -

3 Presence of a close, confiding, friendship sthough may be unstatle at tmes. some frouble
with confiict resokdion o praserce of ondy a moderataly dose friendshin hat is fairy stable and
noncoedliciual.

4 Presence of 2 poor quality fieadship that is unstabls, encertain aboul trusteonbiness, not
seciprocal or presaence of oaly a mederately close friendship that is sometimes unstable or conflicius

& Absence of a close, confiding friendship where there & ro-one they teel close o or confida in.

Social Life

‘Do you have a social group that you hang oul with? How many pecpls are in that group? How has
your eocial bla baen going Balely? How have you been gatting along with those pecgle in your social
aroup?”

- number o fHends, confol, sumber of activibes, type of actvities, conflic of wlerest o meorals,
oopiarily

1 Excechonal sccial lite - many good Fends, very popular and engages « raquant ool
actvikes oultar schood nets slong wed with otress, no confiicl



http://nonccr.flic.1UBl
http://iitim.it

64

2 Goodsocial life with some dose Fiends, engoges in averags number of social aclivilies, good
fuality of sockal conlacts with no significant problems with peers

3 Average popularity but has same conflicts with peers or ditficully making and keeping frionds

4 Sarious social probéams - somewhat isolated from peers and spends much time slone, Sorme
sequainiances bt facks stable friendships of has one or hwo friends but frequent conflicls

5 Baevers social groblems with no fiends, totaily ispiated from pears or fraquent cooflicts ang
fights, reiected by peers

HAVE THERE BEEN ANY PARTICULAR EVENTS OR INCIDENTS INVOLVING YOUR BEST
FRIEMD OR ANY OTHER FRIENDSHIPS IN THE PAST XXX {s.g. an argument, supporting a
friend through a stressful problem, problems with thelr child, or thelr health)? [these are noted
and probed separataly]

Romantic Relationship

“Do you have g steady romantic pariner?

R1 - In a relstionship " How long have you heen going together?” [IF this i3 an exclusive refalinnship
- rd qumenfly also dating olbers - rate heve. If only casual dating, rte in nexd section)

“What iz the refationshig like? "How often do you sl TigM? what are they like, what are they
#bout, and how do you deal with them?

Quatilies: Duration, slabdidy, amotional suppordiveness, conflict and rescéution

1 Exceplicaal relatoaship on sl quality faciors wih good conflict resolution

ilatiorship where they can adequatety sobe coaflicls - cluse, confiding, and

3 Relatipnship has somes soslicant problems (0., lacking 04 1 t‘:t‘ 2 quaiity tactors), bul basic
strong fourastion is presant,

4 Delerdorating relalicnship o severe problems fe.g., lacking on 3 or more cuakty faclors), more
negative than posilive, unstatie, poor coaflict resoluban

5 Abusive relatonship {onvaically of emoticnaly), negative conditions, lack of coremunicaton
andior a one-sicded mlatonship
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RZ- No partner or brief or uncommitted relationship:

Possibilities availabla?, lonely?, content withaut?, looking Tor a pariner? i dating? How often, how
many differant people? If sot daling in past 8 moaths, sssess how long since last relationship, what is
the person doing 1o mest potential pariners? is subject pressured by friznds o family?

1 Not dati ey salishied without parinar, happy and not bonely, not looking for 3
pariner, %‘ﬁs mhar E’a géma now and adegqunte socin it
Dating: fraquent dating, perceive pariner(s} io be excellant potential for futura relationship,

excelient qualities

2 Mot dating: ent, not lonely, it would Be fo have a parteer in the fulure, not
having a gxartner ﬁa&s not cause concem, possibiitios exst if desied
: e, 5eme good prospects, bul not certain

3 Not dating: Somewhal happy about not having a periner. Looking for someons and spends
time thinking aboul how to find scmeone, im‘&taﬁ puaﬁibi!ities and oocasional distress about not
having a partner, not preoccupied, has friends who ar singles

Dating: Soene dating, parinens) not appropriabe or ideal

ﬁaﬁzﬁsnﬂy mnmrneﬁémui nol ming &1 pariner, limited gmpec%s, musi fnenda are in redst nnshig}s
Dahnw Patential gartoers disapoointing, or infrequent, concern about Bmited oppartunilies

5 Not dating: Extremely unhapey and ko
harving & partner, no atlempls of &nms&sfui
experisnces pressurs from othars

Dating: Exiiermely sdverse piperiences, Misireated or highly inapperooriate dawes

arner, Ongoing concam sbout never
;::‘5 o find {:ztirzgar friends all have relativeships or

HAVE THERE BEEN ANY PARTICULAR EYENTS REGARDING YOUR RELATIONSHIP OR
DATING IN THE PAST XXX?

HAS ANYOME TRIED TO PHYSICALLY FORCE YOU TO HAVE 5EX7 HAS ANYONE
PRESSURED YOU TO HAVE SEX WHEN YOU DID NOT WANT IT?

Family Relationships {with Parents}

Daferming i parents fvae fogelher, if soparated, how much contact, incde refationships wih step-
parenis,

‘Hesw's your relaliosship wild: your parents besr going?”

- Quality, closensss, confiding, communication, trust, availabilily, acceplascn, deperdabiily,
fraquency and eature of asguments, bow are confiicts resolved

- how much contact with separated parent; ielstinnship with stepapareets
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apticnal quality refationship with all membars of Family « exceptional oo 2l quality fackors,
gﬂc»d t&ﬁﬂ ct fasnlution

3ood quality refationship with primary parenlis) - majority of quality factors are good, good
confiict resa:s%.ﬁian no malor dilficulbes with divorced or step-parents; frequent contact with bath
parents.

3 | quality refationship with one parent, but soma problems with other parent (.g., lack of
ﬂ@mant&a&mn trust, a@mlabﬂrty abc:) (if only one parent: child haa inconsistent relationship with
parant)

4 Poor quali tionship wigh both pareats, significant problems (a.g., lacking in many quality
factors), butsoma guppart or ?eim of good ridationships.

dmmed }

rents. significant and enduring probiems [abuze, neglect,

HAVE THERE BEEN ANY PARTICULAR EVENTS CONCERNING ANY FAMILY MEMBERS IN
THE PAST XXX (e.4. anyone had an %ﬁ%@ﬁﬁm have a car accident, have an argument,
separate)?

Academic Experiences {if refevani)

“How hava things been golng i your school wark’?” [nole whiat coursas, whether spacial peogram).
Grades, atademic standing, faikst in any {esis or subjecis, spedial awards, need special help

1 Supador performanca in ol areas — A's in all areas; may hawve receivad awards or recognitian
of performance

Z Good academic perfoonancs ~ Good grades i most subsects; no significant problems, no
fatures

3 CIEG TGS ¢ papormance. Avarage gradeas, or singls failing grade but lat@r rescheed or
near failura Y or 2 subjeris or signifmnt vanablity across academic courses and fime. Tries hard.

4 Setinus seademic probleme, Ffure of 1.or 2 subjects in the o or near failure = more than 2
subjocts, pan-lims placement in spacial classes, poor study skills or hebits, pattam of unstable sffon
of droppeng aut

3 Dring very goody academically, faillure in 3 o more subects, full-ime placement in special
classes

HAVE THERE BEEN ANY PARTICULAR EVENTS RELATING TO SCHOOL IN THE PAST XXX7
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Finances
What is your financil situation?”

Determing subject's spurces of suppod, YWhethar ive at home, what axpensas they are responsitbe
for, such a3 car, lelephons, clothing, entertsinment,

“Can you {your family} afford housing, clothing, food, transportation, lsisure activities?” Do you o
vour famdy have enough monsy o pay monthly bills?* “Do you {your family) have cutstanding debts
of lpans?”

basics Requires very cansful planning to meef essential expenses

4 Meagre condiions Gets by il may have to work exira or borrow from friends, family. May
exgerence penods of hardship with gaps in housing or food

& Hardahip/Poverty Bostly lacks housing, food, transporiation. Strugghes 1o get by, dependernt
on help fFom clhers, socal assislancs

HAYE THERE BEEN ANY PéRHCELAR EVENTS IN THE PAST X0O({ RELATING TO MONEY OR
FINAMCES {o.g. being robbed, having unexpected expensive car repairs)?

Work

“Are you working?* {Assess how many hours, duration what kind of job). WHY ara you working?
(necessity W suppart sl or family? Eam spending meney for self?)

W1 - if Working

Conddtions (salety, environment), work load, adequacy of rewards {pay, aporeciation, posshle
atlvancrment], relationship with boss and coworkess. 18 work related to career goals? Does the
perscn have opbions f conditons are poor? How does subject manage work and school demands?

1 Exceplionaly qond condilions, satsfying ob in all areas above

& Good conditons n all dreas, leels appreciated. Managas work'school
cemainds without difficulty,
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3 cant problems in 1 or 2 arees above, but positive aspects in other areas
anddor cther c@mna a*ra:{ahi Exparienc;ﬁa 20MmMe pressure o work of necessily, Somme problems
with time, impact on school.

4 “oor conditions with significant problems in 3 or 4 &reas above, threat of job loss and Timited
opbong. ity bo work, pressure from family is marked. Difficulty managing work and achool;

school work i3 sigrificantly affecied,

5  Chionle job inetabillty changing jobs often because of inability o perform or keep job. Or,
coasiderable urgency o work, pressurs from family, school i3 seversly affected. May quit schod 1o
work,

W2 - Not working
As5853 reasons for not working, does person need of want 1 work? actively sesking, does person
have adequate job sk and presentation?

3 iob, Keaping busy with study or other activities. Has job options # needad, has
skifls and could ﬁnd a good job

Z2 ok

presentation

3 ok desved apd neaded, Some but imitad prospects, some skills and good qualities, atiively
[ursuing

4 duby desired and needed. Limited work and intendewing skills,  Actively sesking but prospects

rather poor, or nct as sctively seaking as needed.

3 Jubr desired and nesded bl p

L]
making neaded effors.

papagis of needs job et not pursuing it or

HAVE THERE BEEN ANY PARTICULAR EVENTS RELATING TO THE AREA OF WORK I THE
FAST YEAR (e.g. disagreements with a boss, being overlooked for a promotion, having hours
cut}?

Health
Separately probe selfl and key family membees. Critical msyes are whether theee are significant
hesaltt: concerns thal alfect life, rssd t take cang of others dus fo pece health, living hesithy lifeste.

Hf - Self
Wit s yuur beadh ke Are there physics! linesses or medical conditions? Whal tvpe, curation,
Iratmees, care required. disaddty resuiting?
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Reduce stors by .5 or mors # person smokes, drinks excessively, does nol pursug physical exarcise
or activity, is significantly overseight. Do nat intlude peychiatrc problems for self, but thess may be
included for family invalving pasests of siblings.

1 Exceplionally nocd health Excellent physical condition and haalhy lifestyls

oearall health Goeasonal colds or mild problems, genetaly healthy

: ymblem but not life threatening May cause mild impairment in job or
amwim msy ;aqwe soma tres{mem but nat  hospitalization

4 Siynificant or potendially life condiicn Requires ongoing teatment, results in
significant impairment of m:mnmg

5 SRR ¢ Hreaty disease or condibion Needs continuous care and treatment, severs
dﬁsabihbj or t::»mmeie or nearly camplétg impirreend

H2 « Closg family members

1 Exceptionally good heatth Excelliant physical condition and haakihy lifestyls among parants and
siblings

2 Typeal probiems but overss health Oceasonal colds or mild problems, generalby ﬁ@aﬁh}
syt for all. Posibie iliness in more distant relstive {eg  grandparant) but does not require cars
&y subject

3 Saificant chionic poblems in gose famdy memper, nt fife treatenin  May cause mild

impairmsst = job o actidties. may require soms reatment but nod hospitaiisaton

4 Sigaficant o potentially e threatening candilion Requires cngoing Ireatment, results i
sigrificant impairrnent of funclioning. Subject may heve some care-taking responsibility

§  Severs o lile threatening disease or condilion Needs confinuous care and {reatment, sevare
disabilily rr complile or nearly comglete impairment.  Subject may have care-laking resgonsibility.

HAVE THERE BEEN ANY PARTICULAR EVENTS RELATING TO EITHER YOUR HEALTH OR
THE HEALTH OF A FAMILY MEMBER IN THE PAST XXX?

HAVE THERE BEEN ANY EVENTS RELATING TO ANY other AREA OF YOUR LIFE THAT HAVE
COME UP QVER THE PAST XXX? Accidents, legal lssues, moves, other events? {review
Paykel list)
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Insiruetions This questonnairs. cunzizts af 21 grougs
thew pick ot the one staternent in cach groap that
weeke, Induding today. Circs e guusbcrhé&ﬁ
soenk to npply w;mgjy wedl, cigcde
“Wlhteenest for any proap, incinding

of shrteents, Flease sead cach W@ of stabespenits carefilly, und
feegrt dencribes mtw@mmmMM5M1Mmm
the sintemest yom have picked. I several stabuscnts in the group
mhmnmbﬂfmmmgmmmmwedawcmmm thaiy gnn
¥Hem 16 mﬂwmmmg Pattersi] or Been 18 (Changes in Appetile).

1, Sadness f 5. Punishmend Fealinps
3 1de pot el mad. f ¢ 1doo’t fecl ] am being punished.
§ T fel sl zouch of the tase ‘ i DExt ) mar be punished.
2 Taen sad alk the thioe, 2 1expect o be punished.
3 Iam ms:éfwmmm;;m’tsmdm 3 Tfeel T am being ponished.
2, Pazeimisn i 7. Sel-Distike
1 aum pot discoieaped vhont g3 ﬁmui 0§ Exel the zaens aboul uxysedf 2z over
1 I foed move discouraged abous my foiuve Gan 1 1 ¥ have lost confidence in mysclf
uszid 10 be. ' 2 ¥ ans Sappointed in mysell.
2t donot expece things o work out fos me. 3 f dislike myasdf.
3 I fewd iy feture is hopeless and will cnly pet
warse. 1. SeB-Criticalarss
3. Past Failure ‘ # Tdoa’t cﬁtb:%j»: o i:a‘janm mfix:’lfrmw ghizn mﬁ
o 1o oot Beeld Bike a Bailune. i {!film critheal of @;amlﬁ than I"umd ta ke,
R [ hae failat soore than [ shoudd have. 2 1 :gm:;:z{: ny wﬂ fot f}l of my fmlcs. .
2 AsTiook back, 1 20e 2 lot of failwes. |5 ¥ thame mysclf tar eviryibing bad thid bappeis.
31 1ol Tam g woizl Eailees 35 5 peman.. 5. Sukidz] Thosphls or Wishes
A, Last of Pleasure } g 1don'theve any 2}};3’!&%}115 of Elhag ‘B.’{ysail;, ,
H iﬁ]’ﬁ;ﬁ Eﬁﬁ* pleasiire & Dever did o the 4 Lﬁa;; &M&g“gig%kﬂlmg soveelf, bet 1 woulld
1 I dun't enjoy (Bigs 2 moch as ] ased to 2 Dweald Bk o kil mysclf
2§ get very fethe plessire from the l%m“rsl sl 3 Twoald kill yself at £ bad the s.h.zxv
oo eniey 10, Grying
! f; f;:};fﬂ oy phetucs from the wﬂ Hused i 1don't ory assowse than 1wl to.
v Yery ore s § used in
5. Guilly Feeliags 2 ¥ory over every i thang.
9 1dew's el partionlaly goslry. 3 1feel Bike coping, bt §eam't
3 I fecd ,.uzii*f wper wany Dhings § kave ;ﬁ_m of
should bave sloge.
T T feef guite puilty most of the time.
3 i Bt ity all of the Bme.

e Suteonal Py 1

~ii;":.'l‘§—i I r“ 'nr'smm AT, O P AT

et ety e v £ PRTISTY

" Continued on Back
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B

¥
I

3

14. Worihiesznezs

- Tdbom's comalder reyself as worihvwisile sadd nacfnl

15, Loxs of Enaryy

16. Ehanges in Siesping Paltam

I e ook Geel T acm wwoetiiless,

a% 1 gsid 1,

T Feel znere worthleas o comprored 1o oeher
prople.

Jfeed utterty varshiess,

I kave as mnch energy us sver

¥ have less erergy ten 1 ossd oo bave.

I den’t bave encugh energy to do 'ﬂ!l} much.
3307t bevve anniph enstey 1o thy amvihing,

1 have pol expericnsed ainy ehwops §n my

T Agitatton | 17. InitabilRy

o ”Imwm&fﬁﬂmwmwi@mmmm 0 ¢ Iamno mees iitable thas wwoal.

1 1fexd mave resrless or wonnd vp than ueesd. 1 lammore britble than wsaml. .

2 Iam so resthess or agitated ifz:g,!tshmﬁm sfsy' 2 1ammech mare indeble than wal, -
il 3 Temimitabla all the time.

3 Tam soreefloss oc agitated chat 1 have to keep )

. moving or doing sorething. 18. Changas in Appetile
12. Loss of kderest \ e i;:puihﬂ g experiencel any changs o my
0 iMzn@th&xiﬁw@xﬁmup&pwm - eppetite & roment fost than wel,
i ;; }KE ag;pati;: 1:: gmf;wmt mﬁﬂm sl
1 - Taam Joss ntenceted ia ofher o orthimgs ] =y 3 - T

thaa belen. P 25 My sppetiie i3 much Jess than before.

2 Ehave oot mest of iny inferest in other people 2 My appetite is much greates on powal.
ar fiings, i 32 Fhave s sppetite ot all,

3 Irsbard o pet isgereod in aoyiding, 3 I crave fod 8] the thme

13, Isdotisiveness 15. Contendeation aamwm

o T make decisions about os well ns ever. 0 - Toan concentrate xs well 23 evec

X I%wmmmmmdmmm 1 1cantconceatrase ag well as uzoal.
3524 s -

2 Ie's Band 1o keep my mind on nnything for

2 Ehavﬁmhwmdxfﬁ:ukymm yery long. PRy v
decisions tho | o . 3 - Efind I ¢an't concontrte oo snything.

3 Thave tosble making any decdsioen,

2. Tiredmass or Fatipue
T am po roore tinsd oy futignad thon nsual.

i)

I Izt mors ticed o fotigued moo: cosly than
ugmal.

2 1=mioo tinxl or fatigoesd @ m:ml-st of the: thizg
I nsad to o,

3 ]am o tired or fatigoed t@ﬂﬂ waxk of the
= thdngs Tused o dins n

21, bnsy of Inberest in Sex
D Ihave oo notice:d any rec change & my
mlerest I 26K,
1 Foam deas indercsted in sox thea T uxed t0:be,
Z I am mmch less intesosted in g2k 1w,
3 Iheve Josf interestin 2o8 coppledely.

it
k 4]5:6?1";, e
T2 1 g 2omwwhat svnme Din wensl,
ip I sbeep somewhat loss than usoal.
Za Lsleep n b mewe Ban g2on),
1 slesp s bog Jess thee vl
33§ sleep mnst of the day
= [ woke up 1-2 heers exedy and can'’t get bock
iy sleep
Suddocal Pagr 2
BEOTASE Dhen bt oovwar dand il bah blow e lomd il iy

g e i\“f"'ﬁf}‘

FovsdEey o d o0 g

7 1VEn vy Y e b gl pded 0

Favide bews

e

HN 2] r i‘: }
o i
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CONSENT FORM TO PARTICIPATE IN THE EMOTIONAL INFORMATION PROCESSING
AND INTERPERSONAL STRESS STUDY

This is to state that I agree to participate in a program of research being conducted by Dr.
Mark Ellenbogen of the Stress and Developmental Psychology Laboratory at Concordia
University.

Contact: (514) 848-2424, Ext. 5213; Mark.Ellenbogen@Concordia.ca

A. PURPOSE
I have been informed that the purpose of this research is to examine the relationship
physiological recordings and the way we function in our everyday lives.

B. PROCEDURES

I understand that this study will take approximately 2.5- 3 hours in total at the
laboratory, and there will be three parts to the study. During the first part of the
study, I will be asked to complete a computer task. In the computer task, I will be
looking at pictures of faces that display different emotions. I understand that
during the computer task I will hear a loud tone once in awhile. Small electrodes
to record physiological activity will be attached to my face, under my left eye,
during the computer task. I am aware that all aspects of the study will take place
under the supervision of trained staff. This part of the study will take
approximately 45 minutes

In the second part of the study, I agree to provide eighteen (18) saliva samples
over the course of three days at home. I will collect saliva when I wake up, 30
min and 60 min later, at 1300h, 1500h, and at 2000h. I will not eat, drink (with the
exception of water), smoke, or brush my teeth for at least 60 min before
sampling. After each sampling time, I will record what time I gave the sample
and what activities I did before giving the sample

In the third part of the study, I will be asked to return my saliva samples to the laboratory,
to fill out questionnaires, and take part in an interview in which 1 will be asked questions
about stressful events that have occurred in the last year, feelings, moods, and
behaviours. These questionnaires include the Beck Depression Inventory, Attentional
Control Scale, NEO-five factor personality assessment, Parental Bonding Inventory, and
the State-Trait Anxiety Inventory.

C. RISKS AND BENEFITS

I am aware that, although unlikely, it is possible that viewing the emotional face
pictures may disturb me. I am also aware that the tone I will hear is not harmful
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to my hearing in any way and that there is no health risk associated with the use
of electrodes. The electrodes will be gently removed using facial wipes to lubricate the
skin surface, this procedure is neither painful nor harmful Furthermore, I understand
that the saliva sampling procedure is totally without pain and is of no risk
whatsoever to my health. Finally, I have been informed that I will be
compensated $ 50, or 3 participant pool credits, for my participation in this
study.

D. CONDITIONS OF PARTICIPATION

* I understand that I am free to withdraw my consent and discontinue my participation
at anytime without negative consequences.

* I understand that my participation in this study is CONFIDENTIAL (i.e., the
researcher will know, but will not disclose my identity).

+ Tunderstand that the data from this study may be published.

ITHAVE CAREFULLY STUDIED THE ABOVE AND UNDERSTAND THIS AGREEMENT. I
FREELY CONSENT AND VOLUNTARILY AGREE TO PARTICIPATE IN THIS STUDY.

NAME (please print)

SIGNATURE

WITNESS SIGNATURE

DATE

If at any time you have questions about your rights as a research participant, please
contact Adela Reid, Research Ethics and Compliance Officer, Concordia University, at
514.848.2424, x.7481 or by email at Adela. Reid@Concordia.ca.
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Non-significant results tables
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Table D1.

Summary of Hierarchical Regression Analysis for Startle Magnitude and

Depressive Symptoms Predicting Interpersonal SLEs

Variables Beta t R"c;, F,
Step 1
.02 .97
BDI scores A5 99
Step 2
.00 .24
BDI scores .14 .87
Startle Magnitude .08 49
Step 3
.00 31
BDI Scores 16 .98
Startle Magnitude .04 23
BDI x Startle .10 .56

R=.19

R =04 F=50

Note: * p <.05, t p<.10, ** p<
.01

77



Table D2.

Summary of Hierarchical Regression Analysis for Startle Magnitude and
Depressive Symptoms Predicting Independent SLEs

Variables Beta t Ry, Fo
Step 1
02 .10
BDI scores A5 .10
Step 2
.00 26
BDI scores .16 1.06
Startle Magnitude -.08 -.51
Step 3
.01 .66
BDI Scores 13 .86
Startle Magnitude -.03 -20
BDI x Startle -.13 -.81

R= 20 R’ 14i=-02 F= .63

Note: * p <.05,t p<.10, ** p< .01



