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CHAPTER 1
INTRODUCTION

Emotional Expression

Emotional expression has long been studied as partant aspect of human functioning.
For example, over 140 years ago, Darwin (1872) esdsd the evolutionary adaptation of
emotional expression in humans and animals. Inntedecades, researchers have refined
methods to examine the expression of specific emstin detail, including coding very subtle
differential facial expressions (Ekman & Friese@71). In addition, interventions involving
emotional expression have been developed and t¢&esbnberg, Wortman, & Stone, 1996;
Pennebaker, 1997; Smyth, 1998). Research on emabtiexpression has become more
sophisticated, resulting in specific constructated to the larger concept of emotion regulation.
For example, the constructs of emotional avoidaand confrontation, emotional coping
strategies, and the expressivity of individual @or such as happiness, sadness, and disgust
have been studied in recent years (Feldner, Zvikjeri&fert, & Spira, 2003; Gross, 1998). In
this study, the constructs of anger expressiorkitalgnia, and ambivalence over emotional
expression are of particular interest. The follogvsection will review these constructs and their
importance.
Emotional Expression Constructs

Research has shown that there is an associatisre®etanger and both cardiovascular
problems and pain. Anger is correlated with inceeaseart rate (Rohrmann, Bechtoldt, Hopp,
Hodapp, & Zapf, 2011), cardiovascular disease (&uBunde, 2005) including coronary heart

disease (Diamond, 1982), and cancer (Deffenbach8a8adell, 1992). This research suggests



that anger may have a larger effect than other tveg@motions in eliciting physiological
arousal and pain.

Yet, the intensity or frequency of anger may bes iegportant to health than how anger is
regulated. For example, individuals who suppreggerahave higher blood pressure than those
who do not suppress (Harburg et al., 1973; HarbBigkelock, & Roeper, 1979). Johnson
(1984) found that high school students who holdrtaeger in had higher blood pressure than
those who do not, even after controlling for so@atl demographic variables. Other studies
have shown that anger suppression predicts painartgha and colleagues (2007) found that
patients with chronic pain are more likely than Ititeapeople to suppress their anger. The
converse also appears true, with positive effettexpressing otherwise suppressed emaotions,
including anger. These benefits have been denaiadtrin populations of people with
rheumatoid arthritis (Kelley, Lumley, & Leisen, I89Smyth et al., 1999), fibromyalgia
(Broderick, Junghaenel, & Schwartz, 2005; Gilli@kt 2006), and chronic pelvic pain (Norman,
Lumley, Dooley, & Diamond, 2004). Furthermore, gfie types of emotional expression such
as swearing and powerful posturing help increase federance (Bohns & Wiltermurth, 2012;
Stephens, Atkins, & Kingston, 2009).

Ambivalence over emotional expression is defined generalized conflict over whether
or not to express one’s emotions. Difficulty inghiegard can lead to both intrapsychic and
situational distress (King & Emmons, 1990). Amberate over emotional expression has been
linked to restrictive psychopathology in eatingadders (Quinton & Wagner, 2005) as well as
pain and poor quality of life in people with gasttestinal cancer (Porter, Keefe, Lipkus, &
Hurwitz, 2005). Ambivalence has also been showrb@éoan important moderator between

emotional therapy and physical health outcomed) suat people who are high in ambivalence



display the most benefit from a type of therapyt faailitates emotional expression (Norman et
al., 2004).

Alexithymia is a construct that can be describedhadng difficulty using language to
express one’s emotions. There are several facatath theorized to be part of the alexithymia
construct, including difficulty identifying and datbing feelings, a deficit in imaginal ability,
and a tendency for externally oriented thoughtagnition. Alexithymia has been hypothesized
as a risk factor for both mental and physical disos (Taylor, Bagby, & Parker, 1997).
Specifically, research has shown that alexithyrsiaelated to chronic pain, illness behavior,
symptom unawareness, drug dependence, and easmrglelis (Lumley, 2004).

Validation of Measures of Emotion Regulation and Expression

Reliable and valid measurement tools are critioaht accuracy and utility of ongoing
research and clinical practice. Several questioesmahave been designed to assess anger
expression and suppression, emotional ambival@mckalexithymia.

Anger Expression Inventory

The most widely used measure for determining imhligls’ anger expression styles is the
Anger Expression Inventory (AEIl) section of the t&tarait Anger Expression Inventory
(STAXI; Spielberger, et al., 1985). The AEI (Spetdber, Krasner, & Solomon, 1988), was
designed to differentiate between how much ang@plpeexperience and how much they
actually express, and is composed of two subscdlbs. Anger-In subscale measures individual
differences in how frequently angry feelings ar&he or suppressed. The Anger-Out subscale
measures individual differences in the degree tchvangry feelings are expressed outwardly to

other people or the environment.



Anger expression styles have been assessed usdgmpinantly self-report measures,
and therefore most validation evidence for the Adlies on correlations with measures using
that methodology (Eckhardt, Norlander, & Deffenbach2004). Initial validation efforts
showed moderate correlations between Anger-Out taadl anger, and small correlations
between Anger-In and self-reported trait anger;eapected, none of the subscales were
significantly associated with the trait anxiety leckom the State-Trait Personality Inventory
(Spielberger et al.,, 1988), suggesting discriminealidity. Steptoe, Cropley, Griffith, and
Kirschbaum (2000) found that Anger-In levels weighler in self-reported high job strain
groups than in low ones. Anger-In has also beemvsho correlate positively with self-reports
of negative emotions, damaged friendships, fighmsl self-harm (Deffenbacher, Oetting, Lynch
& Morris, 1996). These hypothesized relationshipsvigle some evidence of both convergent
and discriminant validity of the AEI. However, theethodology used in these studies provides
only weak validation. Correlating questionnaireghwother questionnaires can result in
associations due to both shared method variancearals response biases.

Although most studies of the AEI examine its catieins with other self-report
measures, there also have been some studies teatdiated the AEI to non-self-report criterion
measures. A few studies found that AEI subscale® werrelated with physiological measures
such as blood pressure, heart rate, and cortigelsl¢Everson, Goldberg, Kapnlan, Julkunen, &
Salonen, 1998; Keltikangas-Jarvinen, Raikkonen, &utdnen, 1996; Larson & Langer, 1997).
However, Steptoe et al. (2000) found no relatiomsletween cortisol and the anger expression
subscales. One unique study found that assaul& psychiatric inpatient population were
moderately positively correlated with Anger-Out atidhtly positively correlated with Anger-In

(Novaco & Taylor, 2004). Several other laboratbased studies correlated the AEI with



behavioral measures of hostility and aggressioor. eikample, three different studies found that
the AEI subscales were related, as hypothesizedhg¢onumber of shocks that participants
administered to other people when treated poorlyheyn (Parrot & Giancola, 2004; Verona,
2005; Verona, Patrick, & Lang, 2002). An additioadlivantage of these three studies is that they
all involved provoking anger in their participamssome manner in order to record live data on
the expression of the emotion. However, althougiselstudies provide data about the predictive
validity of the AEI for interpersonal hostility arafjgression, these studies did not assess facial
or verbal aspects of anger expression.

The next group of studies provides further evideiocghe construct validity of the AEI.
These studies also provoked realistic anger, bditiadally provided correlations of the AEI
along with measures of angry language and faciptessions. For example, Parrott, Zeichner,
and Stephens (2003) provoked intoxicated parti¢gpamd found a significant relationship
between Anger-Out and angry facial expressionschviwvere coded using the Facial Action
Coding System (Ekman & Friesen, 1977). A seriestaoflies utilized both the AEI as well as
behavioral measures of anger using the Articuldiedughts in Simulation Situations (ATSS)
paradigm (Davison, Feldman, & Osborn, 1984). Trstadies (Barbour, Eckhardt, Davison, &
Kassinove, 1998; Eckhardt, Barbour, & Davison, 1988khardt & Jamison, 2002) first
generated real feelings of anger in men with hissoof violence by showing them tapes of
provocative scenarios, such as their wives flirtimigh other men. These sessions were then
videotaped and coded for anger, annoyance, andgahgsid verbal aggression. Results showed
that Anger-Out was positively correlated with AT@8ded anger, but Anger-In was not
significantly correlated with any of the four AT@&8ger constructs (Barbour et al., 1998). These

studies provide the most sophisticated validatmdence to date for the AEI.



In summary, much of the validation evidence for At&l relies on its correlations with
other self-report measures. However, shared methodnce likely contributes a substantial
proportion of the correlation between these measunhich means that these studies are
insufficient to fully establish the validity of th&El (Lindell & Whitney, 2001). Furthermore,
these measures of holding anger in are moderatefglated with negative affect, meaning that
the influence of negative affect might explain gn#icant portion of the variance between anger
suppression and the outcome variable. Thus, stugieng these self-report measures do not
present the relationship between holding angernish @ther constructs beyond the effects of
negative affect (Gotlib, 1984; Rowlison & Felne®88).

Even the studies that did not rely on self-repoitedon measures have limitations as
well. For example, in the studies that have shtvenAEIl to be correlated with physiological
arousal (Everson et al., 1998; Keltikangas-Jarvieteal., 1996; Larson et al., 1997), there is no
way of knowing whether that arousal is the resiltanger or some other emotion such as
anxiety. Furthermore, it is also important thatfalms of emotional expression be evaluated,
including both direct verbal communication and nenmal communication such as facial
expressions, body language, and paralinguistiase @ the limitations of the studies of Barbour
and Eckhardt (Barbour et al., 1998; Eckhardt et18198; Eckhardt, 2002) is that they do not take
nonverbal communication into account, thus leadiogmissing data that might affect the
reliability and validity of the results.

Though the AEI is widely used, it has not beendaikd in the most optimal way.
Overall, there is a lack of research on coding shppression of anger by people actively
experiencing anger in a controlled research settidigre specifically, no study has ever tested

how the AEI predicts behavioral ratings of anged anger expression that have been coded to



incorporate both verbal and nonverbal anger displayhe result of this is that researchers
cannot be entirely sure if the AEI measures whatirports to measure. Further validation of the
AEIl is necessary in order to improve its interptietain research.

Ambivalence of Emotional Expression Questionnahed)

One measure designed to assess this constructe i#rtbivalence over Emotional
Expression Questionnaire (AEQ; King & Emmons, 1999hich was published in the same
article that introduced this construct to the htere. The AEQ assesses ambivalence over the
expression of two components: entitlement (angad)@ositive emotions.

Validation efforts during the initial development the scale involved correlations
between the AEQ and other self-report measureag Knd Emmons (1990) found that the AEQ
was negatively correlated with social desirabilityeaning that the latter could be a confound
variable. Convergent validity was found with aip@e correlation between the AEQ and the
Raulin I-A scale (Raulin, 1984), another self-rémmale that taps into ambivalence. The authors
did use other data collection methods on emoti@giression for comparison as well. As
hypothesized, they showed that the AEQ was nedgtigerrelated with peer reports of
emotional expressiveness. These correlations WwehRaulin I-A and peer expressiveness ratings
are the only examples in which the authors compadhed AEQ to any other measure of
ambivalence or expression. No other studies haammed the construct validity of the AEQ in
order to determine whether the measure actuallgsass either ambivalence or reduced
emotional expression.

Researchers have correlated the AEQ with otherreptirted variables as well. For
example, the AEQ has a moderate positive correlatwith negative affect and depression,

which suggests some problems with discriminantditgli Additionally, several studies have



examined health correlates of the AEQ (Norman gt24l04; Porter et al., 2005; Quinton &
Wagner, 2005). In these studies, ambivalence wascated with pain, disability in chronic
pain patients, and maladaptive eating behavior$y Gme study of criterion-oriented validity of
the AEQ has related it to non-self-report critermaasures. In this study, the AEQ was shown to
be negatively correlated with the frequency of eoroepisodes recorded in a daily diary (Gross,
2002).

However, none of the above criterion measures tp the specific construct of
emotional ambivalence. As explained earlier, vaioa based on correlations between self-
report measures is insufficient because of theatording influence of shared method variance
and underlying constructs such as negative affaatthermore, reliance on correlations with
peer reports also has major flaws because the pesrée reporting emotional expressiveness in
general, as opposed to actually witnessing thecgaanhts express their emotions in present time.
In conclusion, compared to the AEI, the amount akmific evidence about the construct
validity of the AEQ is minimal. Critically, therare no examples in the literature involving the
relationship between the AEQ and any realistic Vimo” emotional expression data. Clearly,
further validation of the ability of the AEQ to pliet reduced emotional expression is needed.
Toronto Alexithymia Scale - 20 (TAS-20)

The most popular measure of alexithymia is the PASwhich contains three subscales:
difficulty identifying feelings (DIF), difficulty @scribing feelings (DDF), and externally oriented
thinking (EOT). The difficulty describing feelingaibscale appears to be the most related to the
outward expression of emotions and, therefore, Ishbe most predictive of for behavioral
coding of emotion expression. Therefore, | wiaiss the validation evidence for this subscale

in addition to the TAS-20 total score.



As with the AEI and AEQ, most validation studiesr fthe TAS-20 examine its
relationships with other self-report measures. Dyritial development, the full TAS-20 and all
three subscales were shown to correlate stronglyregatively with the Need for Cognition
Scale (short form) (Cacioppo, Petty, & Kao, 198% Psychological Mindedness Scale (Conte
et al., 1990, 1995), and the Affective Orientatiécale (Booth-Butterfield & Booth-Butterfield,
1990), which are measures of emotional intelligena@areness of affects, and affective
communication. The TAS-20 also correlates negbtiwath the Openness to experience and
positively with Neuroticism and Introversion dimess of the NEO Personality Inventory, but
not with either Agreeableness or Conscientiousniggs demonstrating discriminant validity
(Costa & McCrae, 1985). All of these results apasistent with the theoretical relationships
between alexithymia and the other constructs (Bagbyal., 1994), but the reliance on
correlations with other self-report measures limasaclusions about validity.

Several experimental studies have gone beyondreggdft comparisons by relating
scores on the TAS-20 with lexical decision tasksgi€motion words as well as the Stroop
paradigm studies (Lundh & Simonsson-Sarnecki, 2@@kker, Taylor, & Bagby, 1993). These
studies suggests that higher TAS-20 scores artedeta slower processing of emotion words,
which is consistent with the deficits in emotionalvareness and processing present in
alexithymia. Roedema and Simons (1999) also fotmad individuals who scored high on the
TAS-20 produced fewer emotion-related words inrtheactions to emotion-eliciting slides that
were presented to them. Luminet, Rime, Bagby, aaglor (2004) conducted a multimodal
investigation of emotional responding as it relatedalexithymia among a group of senior
citizens. Similar to the above studies, the autliound that the difficulty describing feelings

subscale of the TAS-20 was negatively correlatatl thie number of emotion words used during
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the verbalized emotional reaction task that folldvilee viewing of an emotionally stimulating

film. A study by Tull, Medaglia, and Roemer (20Q&pvided more convergent validity for the
TAS-20 by examining its relationship with emotionarbalizations produced by participants. In
general, individuals with high overall TAS-20 scomgsed lower frequency and fewer different
positive emotion words when speaking about a peatborexperienced distressing event.
Lumley, Gustavson, Partridge, and Labouive-ViefO20also found relatively low correlations

between the TAS-20 and observer-reported alexithymnterviewer-rated alexithymia,

emotional awareness in response to vignettes, amati@nal intelligence test performance.
Although these studies improve upon the validatmethodology, their reliance on college
student populations and verbal expression codingdithe generalizability of their results.

There are several limitations to these studiesahatelevant to the current investigation
of the validity of the TAS-20. First, much of thalidation evidence for the TAS-20 has been
provided by its correlations with other self-repameasures. Second, with the exception of
Luminet et al. (2004) study, most of the researdth whe TAS-20 has been done using
undergraduate students as participants, and rnidkear how well the findings from these studies
generalize to the population at large, or to chhipopulations. Third, the validation using
emotional coding has relied on computer linguisticalysis measuring the frequency of
emotional word use, but has not investigated ndralegmotional expression. Finally, there is
conflicting evidence about the construct validifytbe TAS-20. For example, Leising (2009)
coded videos of the emotional expressions of ppaits who were interviewed about their
interpersonal relationships, and completed a chetckif which emotions were expressed
(Clinical Emotions List; Leising, Rudolf, & Grand2004). Contrary to expectations, the authors

found that participants with higher TAS-20 scorespthyed more overall emotions as well as a
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wider range of emotions. Further research on tmestcuct validity of the TAS-20 is necessary
to resolve this conflict.
Limitations of the Literature and Goals of this Study

There are several recurring limitations in thevpres studies that raise questions about
the validity of the AEI, AEQ, and TAS-20 to prediemotional expression. First, most
validation studies rely on correlations with otlself-report measures, which is a methodology
notorious for the confounding effects of sharedhuds variance and response biases, such as
negative affect. Second, although some otheresugliminate these concerns by using non-self-
report criteria, measures of these criteria arec&ly not part of the constructs of interest. Thir
some studies involve the participants reminiscibgua times they felt emotional, instead of
actually experiencing an emotion in a controlletisg. Studies like this lack ecological validity
because the participants are not truly experientiegemotion of interest. Finally, even the
most relevant validation studies thus far have usdd transcripts of emotional expression, but
not direct observation of nonverbal expression. rétoee, there is a need to advance the
literature by utilizing more sophisticated methodsalidation.

This study sought to evaluate the construct validit the AEI, AEQ, and TAS-20 by
examining how these measures predict actual enadtiexpression assessed during an anger-
eliciting laboratory experience. It also examindtether experimenter guidance / facilitation of
anger expression influenced the validity of thessasures. The behavioral coding of in vivo
emotional expression is the most direct and ecoédlyi valid way to tap into the construct, and
improves on the previous research.

In this study, we examined adults who have chrdowe back pain. This is a relevant

population because anger expression and suppres=eoms to have implications for pain (Burns
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et al., 2008; Quartana & Burns, 2007). Participaiasipleted the AEI, AEQ, and TAS-20 as

baseline measures. Then confederates provokegatftieipants to experience anger during a
staged task, and participants were given a chamexjress their feelings about the task and
their partner, either while guided / facilitated the experimenter or not guided. Participants’
performance was videotaped so that their verbalramdverbal expressions could be recorded,
coded, and analyzed by linguistic analysis softwardetermine the frequency and amount of
anger words they use. In addition to computerlzegluistic analysis, their emotional expression

was rated by trained judges for quality and qugrdftanger expression and nervous affect in
three different categories: linguistics, paralirggigis, and motor / muscular expressions.

The main goal of this study was to test the validit emotion expression measures to
predict actual anger expression during the maze tss coded by our raters. This study also
examined the baseline measures’ correlations Wwehattual amount of nervous affect displayed
during the maze task, to test the measures’ dimengadidity. Additionally, this study examined
the question of whether the predictive validity tbeé baseline measure differs depending on
whether or not the actual anger is expressed iaceithted / guided manner or undirected /
unguided manner. Finally, the influence of pot@intonfound variables was also analyzed.

| hypothesized the following relationships:

(1) Anger-Out would correlate positively with angexpression, and negatively with nervous
affect.

(2) Anger-In, the AEQ (and subscales), and the PASfand subscales) were expected to
correlate negatively with anger expression, andtigely with nervous affect. The difficulty

describing feelings subscale of the TAS-20 in paflar was hypothesized to have
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correlations in the same direction as the TAS-2@l tecale, but with a stronger magnitude
than the total score with the verbal expressionmmments.

(3) Condition assignment (guided vs. unguided esgiom) was expected to moderate the
relationship between the AEQ and anger expressiah that these two measures would be
negatively related for the unguided expression itmmj but unrelated for the guided
condition. The rationale for this is that the gaddexpression protocol was expected to
override the baseline or natural participants’ eamal ambivalence, and nullify its expected

inverse relationship with emotional expression.
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CHAPTER 2
METHOD
Participants

We recruited adults with chronic lower back paionfrthe Detroit metropolitan area as
part of a larger experimental study. Flyers wastributed to local pain clinics, and physician
co-investigators working at these clinics aidedeanruitment as well. Study inclusion criteria
were: a) musculoskeletal pain of the lower backnsténg from muscular or ligamentous strain;
or from degenerative disk disease, spinal stenosigjsk herniation; b) the low back was the
patient’s primary pain complaint; ¢) pain duratmimat least 6 months; d) age between 18 and 69
years. Study exclusion criteria were: a) medicaldions that could put participants at risk
from anger induction (such as cardiac disease oontrolled hypertension); b) current alcohol
or substance dependence; c) any current, untr@atgdhotic or bipolar disorder; d) pain due to
cancer, autoimmune disorders; or e) use of betekbls. Inclusion and exclusion criteria were
determined both by a phone screen conducted blabwstaff, and by a physical exam conducted
by the physician co-investigators.

The final sample was comprised of 75 adults. Thepéa was 53% women (47% men)
and were an average age of 46.9 yearsSIiH 9.7, Range = 21 to 67), and 83% of them had at
least graduated high school. Additionally, papasits were 73% Black, 19% White, and 8%
other.

Procedure

The study was conducted over two sessions. [pasticipants provided written consent

to the IRB-approved protocol and then completedeket of questionnaires, including the AEI,

AEQ, and TAS-20, which took approximately 90 mirsute Approximately one week later,
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participants returned to the lab to complete thgeamnduction task and emotional expression
activity. Participants came individually to thebtaatory, and were told that they would be
working together with a fellow research participémtmake their way through a computerized
maze as a test of stress and teamwork. They wereitiiormed that they would alternate with
their partner who would be the “guide” and give thetructions versus who would be the
“runner” and follow the instructions. The expermer would next explain (deceptively) that a
coin flip had determined that the participant wostdrt as the “runner” and the confederate
would start as the “guide.” The partners were skatethe laboratory at a table opposite each
other, with the confederate looking at a computeeen that the participant could not see. The
participants then moved a computer mouse acrossta pad according to the instructions given
by the confederate, and were told not to speaknduthis task. Unknown to the participant,
there was actually no real maze.
Anger Induction

As the participant attempted to navigate the imagirmaze, the confederate provided
guiding instructions, but also followed a standscdpt and made rude, exasperated comments
towards the participant, such as “You’re not venod at this” as well as vague, unclear
instructions such as, “Move to your left. No, yather left.” This task and the harassment
manipulation are adopted from Engebretson et 8B4}, and several studies (Burns et al., 2008;
Quartana et al., 2007) show that it reliably getesranger, annoyance, and irritability.

Confederates were trained to maintain the stanziddscript, and treat the participants in
a consistently rude and unfriendly manner. Pecalti, the experimenters met with the

confederates to discuss their performance and prelrdt from standardization. Male, female,
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black, and white confederates were used in ordavéad confounds related to the interaction of
confederate-participant demographics.
Anger Expression

Following the maze task, the confederate was estoout of the room while the
participant remained seated. Next, as part of tbeopol for a larger study on anger expression,
participants were randomized into one of four ctads for a 4-minute expression task. This
task was videotaped, with the camera showing aeclasn of the participants’ upper body and
face. (Two of these conditions were control cdndd—silence, and distraction—which
prevented or discouraged the expression of emot®agicipants who were assigned to these
conditions were excluded from the final sample. Tinal sample of 75 participants included
only those in the two expression conditions.)

The two expression conditions were the unguidedganded conditions. Both conditions
began with the experimenter instructing the paréints: “For the next four minutes, | would like
you to describe all of the thoughts and feelings gad while doing the maze task. Tell me how
you feel about what happened, and how you feel tabm other person. Don’t hold back
anything. Please try to talk for the entire founuates.” In the unguided expression group (n =
37), the experimenter listened to the participaattentively, but refrained from making any
comments that might influence how the participact®se to express themselves. If the
participants stopped talking, the experimenter mimth them up to two times to continue
speaking. If the participants still ran out ofnifps to say, they were told to sit quietly for the
remainder of the four minutes.

The guided expression condition (n = 38) began withexperimenter giving the same

initial instructions as in the unguided conditigkfter 30 seconds, the experimenter asked the
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participants to speak about their thoughts andrigeltowards the confederate (that is, the empty
chair where the confederate was sitting). Howenest participants had difficulty directly and
unambiguously expressing their anger. In theses;cabe experimenter prompted them with
lines such as, “I thought that your partner treated rudely during the maze task. How do you
feel about that?” Eventually, the experimenter mpiged to facilitate the participants’ anger
expression so that they might be able to reachfellewing goal statement and express
something like: “You should not have treated méadly during the maze, and I’'m angry at you
for treating me like that.” An additional partthie goal was for the participants to be able to tal
directly to the chair across from them (where tbafederate was sitting) as if the confederate
were still there, and clearly communicate via wortdse, face, and posture the fact that they
were angry at the person for his or her behavibe &xperimenter worked with the participants
until they were able to either achieve this goatome as close as possible to it. Participants
were debriefed at the end of the protocol.
Emotion Expression Predictor Measures

Anger Expression Inventory (Short Form) (AEThe AEI (Spielberger, 1985) is a 16-
item self-report measure that assesses how angapressed. Response options range from 1
(almost never) to 4 (almost always). High scorastlte 8-item Anger-In subscale reflect a
tendency to deal with anger when it is experienmgduppressing and hiding the emotion from
others. High scores on the 8-item Anger-Out subsicalicate a tendency to deal with anger
through outward facial and verbal expressionserival consistency estimates fall in the range of
o = .74-.83. In this sample, the internal consisyerasa. = .89 for Anger Out, and = .86 for
Anger In. Structural analyses of the Anger-Out &mdjer-In scales have shown that the two

scales are largely orthogonal (Knight et al., 198&hardt et al., 2006).
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Ambivalence of Emotional Expression QuestionnaieQ@). The 14-item short form of
the AEQ (King & Emmons, 1990) is a self-report measthat assesses the degree to which
participants experience difficulty deciding whetlogrnot to express their emotions. Response
options range from 1 (strongly disagree) to 5 (&jlp agree). This measure is composed of two
subscales, positive emotions and entitlement oeandhe subscales are designed to tap into
ambivalence that differs on the type of emotionegignced. The internal consistency estimate
during initial development for the total scale was .89, and in this sample was= .78 for the
total scalep = .80 for the entitlement subscale, and .84 for the positive emotions subscale.

The Toronto Alexithymia Scale-20 (TAS-20he TAS-20 (Bagby, Parker, & Taylor,
1994) consists of 20 statements to be rated bycpgmmts regarding their emotional awareness.
Response options range from 1 (strongly disagreeb t(strongly agree). Three subscales
compose the TAS-20: (1) Difficulty Identifying Fe®ds (DIF); (2) Difficulty Describing
Feelings (DDF); and (3) Externally Oriented Thirki(EOT). The three factor model has been
established and replicated in both clinical and-alamcal samples (Bagby, Parker, & Taylor,
1994) as well as across cultures (Taylor, ParkeBagby, 2003). High scores on the TAS-20 are
indicative of greater alexithymic tendencies. Thternal consistency estimate during initial
development for the total scale was- .81, and in this sample was= .89 for the total scale
= .81 for the DIF subscale,= .73 for the DDF subscale, and- .48 for the EOT subscale.
Potential Confounding Variables

Negative Affect

The Beck Depression Inventory-11 (BDI-1l, Beck & Bmesderfer, 1996) and Manifest
Anxiety Scale (MAS, Bendig, 1956) were combinedbi@t composite variable to serve as a

proxy for negative affect. The BDI-Il consists 21 groups of four statements, rated O to 3.
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Participants select the one statement from eaalpgittat best describes the way they have been
feeling over the past week. High scores on the-BQre indicative of greater depressive
feelings. The historic internal consistency estenao = .86 (Beck & Steer, 1984), and was
.90 in this sample. The MAS is composed of 20 falge questions to be rated by participants.
High scores on the MAS are indicative of greaterdémcy to experience negative effects of
anxiety. The median of historic internal consisiemstimates based on a Kuder-Richardson
Reliability analysis isx = .76 (Bendig, 1956), and was= .79 in this sample.

In this sample, the BDI-Il and MAS were stronglgsgively correlatedr(= .64,p <
.001), reflecting their overlap with the larger stmct of negative affect (Watson & Pennebaker,
1989). Consequently, a negative affect composfteahese two measures was made by
transforming the total scores of each scale inszcares and then averaging them together for
each participant.
Objective Measures of Anger Expression

Judges’ RatingsJudges assessed the amount of emotional expressioaisger and
nervous affect. Coding of the quality of anger esggion involved assessing how clearly and
directly the participant expressed their anger towahe confederate. Nervous refers to the
amount of anxious and avoidant behaviors displdyethe participants while they were asked to
express their anger. Both emotions were ratethme subcomponents: verbal language, body
language, and paralinguistics. Verbal languagdudes only the words spoken by the
participants, such that ratings for this comporeentld be attained by reading a transcript of the
protocol. Facial expressions make up the main corapt of the body language ratings, which
also include any other movements such as scratarmisgifting in the chair, and could be coded

by watching a silent version of the recording. plaealinguistics category is composed of noises
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such as sighs or sharp breaths as well as toneioé,wolume, and rate of speech. In other
words, non-English speakers would hypotheticallyabke to accurately code these ratings just
by listening to a tape recording. The ratings la@sed on a 0 (not present) to 6 (maximum
amount present) scale. Total composite ratingsafger and nervous affect were computed by
summing the scores of their respective components.

Two judges evaluated the content of the emotioralession task. The judges were
individuals who were directly involved in the cneat of the coding scheme, so that no
additionally training was necessary. A goal wastgetchieve an interrater reliability coefficient
greater tham = .80 for all domains. Judges first trained tbgeto achieve the desired reliability
on a subset of the data. Then, each judge indepdgdcoded slightly more than half of the
remaining protocols, so that there was some ovaraprder to calculate the final interrater
reliability. In sum, 28% (n = 21) of cases werdapendently coded by both raters. Intraclass
correlation coefficients between ratings from egagfige were in the satisfactory range for all
variables: total anger,= .94; angry language,= .94; angry facial expressionsz .79; angry
paralinguisticsr = .86; nervous affect,= .71.

Linguistic Inquiry Word CounfThe Linguistic Inquiry Word Count (LIWC; Pennebaker
Francis, & Booth, 2001) is a text analysis comppteigram used to evaluate verbal and written
language. LIWC assesses emotional, cognitive, tstralc and process aspects of language
samples. The computer program provides frequenaya ae words used that fit into
emotional/affective, cognitive, and perceptual/seynsategories. The LIWC program contains
its own dictionary and words that belong to eackegary are predetermined. This study

examined the proportion of the total words thalexfangry emotions.
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Data Analyses
Scores from the AEI, AEQ, and TAS-20 were correlatgth the judges’ ratings of the

emotional content from the videos, and the angnguage index as measured by the LIWC
software. These correlations were also run wholetrolling for three variables (negative affect,
age, and sex) that were theoretically and empiyicadlated to predictors or outcomes (see
Results section) in order to determine if they midpave a confounding effect on the
relationships between the predictor and outcomablas. Finally, these analyses were repeated
for the two expression conditions separately. Ndldtiregression moderation analyses were run
to test for expression group differences in praédhctability of the emotional expression
variables. To do this, | used SPSS to create taraiction term between the condition and
predictor variable, then entered all three of theaeables in a regression model with the one

behavioral expression variable at a time as themnldgnt variable.
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CHAPTER 3
RESULTS
Preliminary Analyses
Relationships Among Predictor Variables
Table 1 shows the correlations among the variol6resgort emotion regulation
measures as well as sample descriptive data fdm esasure. Somewhat surprisingly, all
correlations were positive, even though some ofcthestructs appear to be opposite in nature.
Most measures correlated highly with their own salss, and moderately with the other
measures. Anger-Out was moderately positively tated with the TAS-20 total score and its
subscales other than EOT, the AEQ total score emdubscales, and, interestingly, anger-in.
Anger-In was positively correlated with the TAS-®@al score and its subscales, and the AEQ
total score and its subscales. The TAS-20 totatesevas positively correlated with the AEQ
total score and its subscales. The EOT subscadledfAS-20 tended to have lower correlations

with the other scales than DIF and DDF did.
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Table 1

Relationships among predictor variables

Anger Anger AEQ ENT POS TAS-20 DIF DDF EOT

Out In
Anger '\ B5FEFE 34%*  30%*  33F*  4p***  4e***  35%*F*F )0
Out
Anger \ L8F*k AgERxk GgEkkk  g¥kk  GA¥*kEk GR¥*kE )5k
In
AEQ \ O1k** gQ¥kEx AQEkxk - gG¥*k GI3xxEk 1]
ENT \ J1xE* 35%* 34**  37** 07
POS \ L3¥EE 48¥**k GoExEk 13
TAS- \ B2¥¥* - gpExk  GQEkk
20
DIF \ 63%*¥* 12
DDF \ 36%*

Mean 15.2 15.8 39.7 18.6 21.2 515 17.6 13.0 20.9
(SD) (5.2) (5.5) (12.8) (6.2) (7.6) (11.8) (6.3) (4.5) (4.6)

Note AEQ = Ambivalence of Emotional Expression Totah®; ENT = AEQ Entitlement
Subscale; POS = AEQ Positive Emotions Subscale;-Z&S Toronto Alexithymia Scale-20
Total Scale; DIF = TAS-20 Difficulty Identifying fedéings Subscale; DDF = TAS-20 Difficulty
Describing Feelings Subscale; EOT = TAS-20 Extdyratiented Thinking Subscale.

*p < .05, *p< .01, **p< 001

Relationships Among Behavioral Expression Variables

Table 2 shows the correlations among the variousakeral measures of emotional
expression as well as sample descriptive dataafch eneasure. Most anger expression variables
correlated positively with each other. As expectbé total anger composite score had strong
positive correlations with each of its three substaangry language, angry facial expressions,
and angry paralinguistics, and a moderate posteelation with LIWC anger words. The
angry language coding was positively correlatedhwangry facial expressions and angry
paralinguistics, which also correlated positivelghweach other. Nervous affect coding did not
correlate significantly with any of the anger measu total anger, angry language, angry facial

expressions, angry paralinguistics, and LIWC anger.
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Table 2

Relationships among behavioral expression variables

Total Anger  Angry Angry Facial  Angry LIWC Nervous
Language Expressions Paralinguistics Anger Affect

Total Anger \ Q1*** T8¥** L8 ** AG*F* .10
Angry Language \ 5e*** .6E*** BO*** 13
Angry Facial \ 54 ¥** 21 A1
Expressions

Angry Paralinguistics \ .22 .00

LIWC Anger \ .15
Mean (SD) 25.4 (12.9) 14.6 (6.7) 5.0(4.1) 5.8 (4.4) 1.2(1.0) 11.6(7.2)

*p <.05, *p<.01, **p<.001

Relationships of Control Variables with PredictarcahOutcome Variables

Table 3 displays the relationships among potentafound variables with predictor and
outcome variables. Negative affect is a common dyidg variable that can explain variance
between two or more specific constructs. Negatifecawas moderately positively correlated
with the following predictor (self-report) varialsteAnger Out, Anger In, AEQ, AEQ positive
emotions subscale, TAS-20, difficulty identifyingelings, and difficulty describing feelings, but
did not correlate with any of the outcome (behaljowvariables. Age is another common
confounding variable. Age correlated negativelyhwhnger Out, and was independent of the
other variables. Women had significantly higheganOut, Total Anger, angry language, and
angry paralinguistics than men. Therefore, | statlly controlled for the influence of these
variables and examined their influence as compaoethe zero-order correlations. Finally,
confederate assignment and participant race wemeeadplored as potential confounds, but had
no significant relationships with either the prédicor outcome variables, so they were not

controlled for in the partial correlations.
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Table 3

Correlations between control variables and predictariables (first table) and outcome
variables (second table)

Anger Anger AEQ ENT POS TAS-20 DIF DDF EOT
Out In
NA 34%* A9XEE - 3Pk 17 .38%** S4xEE - qorEkx g0 **k* 12
Age -.28* -.19* -.12 -.06 -.15 -.06 -.08 .00 -.03
Sex -.25% -.03 A1 .10 .10 -.03 .02 -.06 -.05
Total Angry Angry Facial Angry LIWC Nervous
Anger Language Expressions Paralinguistics Anger Affect
NA .10 12 .20 -.08 .09 -.19
Age .00 -.06 .03 .07 -.14 -.07
Sex -.25* -.23* -.16 -.25% -.19 -.19

Note NA = negative affect composite, created usingkB2epression Inventory and Manifest
Anxiety Scale; AEQ = Ambivalence of Emotional Exgssn Total Scale; ENT = AEQ
Entitlement Subscale; POS = AEQ Positive EmotiamssBale; TAS-20 = Toronto Alexithymia
Scale-20 Total Scale; DIF = TAS-20 Difficulty Idéging Feelings Subscale; DDF = TAS-20
Difficulty Describing Feelings Subscale; EOT = TRB-Externally Oriented Thinking Subscale.
Note Sex was analyzed as a correlation so that welammpare it to the other variables using a
common metric. Positive correlations indicate than scored higher on those variables, and
negative correlations mean that women scored higher
*p <.05, *p<.01, **p<.001
Main Analyses

Table 4 shows correlations between predictor sglbrt variables and anger expression
indices from the maze task. Zero-order correlatiane listed before the slash, and partial
correlations, after controlling for negative affeatje, and sex, are listed after the slash. Qyeral
anger-out and total alexithymia were the strongest most consistent predictors of behavioral
anger expression. Most correlations were robugtattial correlations controlling for negative
affect, age, and sex. None of the self-report oresspredicted nervous affect.

Anger Expression

As hypothesized, self-rated anger-out was posytivarrelated with the total anger

expression composite, as well as the angry langaadeangry facial expression coding scores
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and LIWC anger, but did not correlate with nervaffect. Unexpectedly, self-rated anger-out
did not correlate with angry paralinguistics.

In contrast to what | predicted, anger-in did notrelate significantly with any of the
behavioral measures: anger expression compositgry alanguage coding, angry facial
expression coding, angry paralinguistics coding/VCl anger words, or with nervous affect
coding.

After controlling for negative affect, age, and stve correlation between Anger Out and
Angry Language r(= .28, p = .015) decreased in magnitude o= .22, p = .07, and the
correlation between Anger Out and LIWC Anger(.24,p = .042) decreased to= .16,p = .18.

Ambivalence over Emotional Expression

None of the correlations between the self-ratethieatence over emotional expression
variables and behavioral expression variables wetke hypothesized direction. The AEQ did
not correlate significantly with any of the obsernaded behavioral measures: total anger
composite, angry language, angry facial expressiangry paralinguistics, and nervous affect,
and did correlate positively with LIWC anger. Bahbscales showed this same pattern, being
uncorrelated with the behavioral measures, exd¢gptthe positive subscale correlated positively
with LIWC anger. Partial correlations controlliigr negative affect, age, and sex, did not
change the significance of any of the correlationslving the AEQ or its subscales.

Alexithymia

None of the correlations between the alexithymialescand the behavioral expression
variables were in the direction that | hypothesiz&@tle TAS-20 total scale wasositively

correlated with the total anger composite, as wasglwith the angry language and angry facial
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expression subscales and LIWC anger, but did moelede with angry paralinguistics or nervous
affect.

The difficulty identifying feelings and difficultydescribing feelings subscales of the
TAS-20 were both positively correlated with facedpression of anger and LIWC anger words,
but did not correlate significantly with any of tbéer behavioral measures: anger total, angry
language, angry paralinguistics, and nervous affect

The externally oriented thinking subscale wassthiescale that seemed to contribute most
to the positive relationship between the TAS-20 &tdl anger. The externally oriented thinking
subscale was positively correlated with the totajea composite, as well as the language and
facial expression subscales of anger, but did potetate significantly with any of the other
behavioral measures: angry paralinguistics, LIW@esirand nervous affect.

After controlling for negative affect, age, and stve correlation between DIF and angry
facial expressionsg (= .23,p = .047) decreased to= .18,p = .159, and the correlation between

DDF and angry facial expressions<.27,p = .018) decreased to= .21,p = .109.



28

Table 4
Zero-order correlations between predictor variabdexl outcome variables, and partial
correlations after controlling for potential confod variables

Total Anger  Angry Angry Facial  Angry LIWC Anger  Nervous
Language Expressions  Paralinguistics Affect

Anger Out .29%/.24%* .28%/.22 .29*/.25%* .16/.17 .24*/.16 -.01/.00
Anger In .07/.05 .12/.08 .13/.06 -.08/-.03 22/.21 -.08/.02
AEQ -.01/.00 .06/.06 .05/.02 -17/-12 .26*/.28* .02/.11
ENT -.09/-.07 -.02/-.01 -.02/-.03 -.20/-.17 .19/.21 .14/.21
POS .05/.06 11/.11 .10/.07 -.21/-.06 29%/.31%* -.09/.02
TAS-20 .30%/.32%* .30*/.30* .33*/.29* 12/.21 .32%*/.35%* -.10/.03
DIF .20/.21 .20/.20 .23%/.18 .08/.17 .23%/.24% -.21/-.10
DDF .21/.20 .22/.22 27*/.21 .02/.08 .29%/.32%* .04/.24
EOT .28%/.28* 27%/.26* .26%/.25*% .19/.20 22/.21 -.02/.00

Note Before slash = Zero-order correlations, Afteskla Controlling for sex, age, and NA
Note AEQ = Ambivalence of Emotional Expression Totab®; ENT = AEQ Entitlement
Subscale; POS = AEQ Positive Emotions Subscale;-Z&S Toronto Alexithymia Scale-20
Total Scale; DIF = TAS-20 Difficulty Identifying fedéings Subscale; DDF = TAS-20 Difficulty
Describing Feelings Subscale; EOT = TAS-20 Extdyratiented Thinking Subscale.

*p < .05, * p< .01, *** p<.001

Moderation Analyses

Table 5 shows the correlations between predictdrarnicome variables for both group
conditions: unguided and guided. Correlations witihie unguided condition are listed before the
slash, and correlations within the guided conditoa listed after the slash. Fisher Z tests were
run to determine if pairs of correlations differ@gnificantly, which would mean that expression
condition moderated the relationship between thediptor and outcome variables. These
analyses revealed only one statistically signifiadifference: that the relationship between the
TAS-20 EOT subscale and angry language was strangtre guided condition than in the
unguided condition. However, in contrast to thedthesis, there was a consistent pattern of the
TAS-20 and its subscales having somewhat strongeelations with Total Anger and its

subscales in the guided condition than in the wgiicondition. Finally, | also examined
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participant sex, participant race, and confedeadepotential moderators using the above
methods, but found no significant differences irrelations.
Table 5

Moderating effects of expression condition on #latronships between predictor and
outcome variables

Total Anger  Angry Angry Facial Angry LIWC Anger  Nervous
Language Expressions  Paralinguistics Affect

Anger Out .31/.29 .35%/.27 .22/.36* .20/.12 .23/.33* 11/-.12
Anger In -.01/.21 .09/.25 .01/.27 -.14/.00 17/.44%%* .08/-.21
AEQ -.09/.05 .09/.09 .01/.11 -.26/-.09 .31/.32 .19/-.15
ENT -.17/.03 -.09/.10 -.08/06 -.29/-.09 .21/.31 .27/.00
POS .00/.05 .11/.08 .06/.13 -.19/-.08 .35%/.29 .09/-.23
TAS-20 .16/.51** .18/.53** .25/.43** -.01/.30 .28/.53** -.06/-.14
DIF .15/.38* .21/.38* .11/.40%* .04/.18 .21/.50** -.15/-.25
DDF .12/.35% .17/.36* .17/.39*% -.06/.12 .40%/.38* .07/.03
EOT .10/.46** .02/.50** .31/.19 -.03/.19 .05/.31 .00/-.05

Note: Before slash = Unguided condition, After blasGuided condition.

Note: AEQ = Ambivalence of Emotional Expression dloBcale; ENT = AEQ Entitlement
Subscale; POS = AEQ Positive Emotions Subscale;-Z&S Toronto Alexithymia Scale-20
Total Scale; DIF = TAS-20 Difficulty Identifying ledings Subscale; DDF = TAS-20 Difficulty
Describing Feelings Subscale; EOT = TAS-20 Extdyratiented Thinking Subscale.

*p < .05, ** p< .01, *** p<.001
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CHAPTER 4
DISCUSSION

The literature about the validity of the AEI, AE@)d TAS-20 lacks studies in which
these measures are used to predict the actualsskpmeof anger in both verbal and non-verbal
domains. In this study, these three measures wseel to predict how much anger the
participants actually expressed when they werdddeaudely by confederates in our laboratory
paradigm, and then given a chance to express tth@iilghts and feelings. The findings of this
study extend the validation literature for the ¢hreeasures by providing the most ecologically
valid criterion measure to date for analysis as manmed to efforts in previous research.
However, there was variable support for the hypsgewhich were that each measure would
correlate with behavioral expressions of emotiorth@ manner suggested by the scale’s name
and content. Of course, when reviewing the findiof§ any validity study, it is important to
consider the context of the context of the expenitmnehich in this case focused on the emotion
of anger, a sample a chronic low back pain patjamd a laboratory setting.

Anger Expression Inventory

For the Anger Out scale, results supported the tgsis that this scale would predict the
actual outward expression of anger in our laboyagetting, as measured by both objective raters
and by the LIWC coding software for the use of arrgéated words. These findings corroborate
the previous validation studies of the Anger OulacSpecifically, these studies have shown
that Anger Out is correlated with self-report measuof anger (Spielberger et al.,, 1988),
physiological arousal (Everson, Goldberg, Kapnlauikunen, & Salonen, 1998; Keltikangas-
Jarvinen, Raikkonen, & Hautanen, 1996; Larson &dean1997), acts of aggression (Parrot &

Giancola, 2004; Verona, 2005; Verona, Patrick, &¢a2002), and angry language and facial
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expressions when provoked (Barbour, Eckhardt, @avis& Kassinove, 1998; Eckhardt,
Barbour, & Davison, 1998; Eckhardt & Jamison, 200Rgken together, all of this research
supports the fact the Anger Out scale does in faeasure what it purports to measure.
Furthermore, the fact that Anger Out did not catelith nervous affect adds evidence for the
divergent validity of this scale. This suggesititine scale is tapping into the specific construct
of anger instead of other related negative emotisash as anxiety. This finding is consistent
with previous research in which the Anger Out saite not correlate significantly with self-
reported anxiety (Spielberger, 1988). Finallysthcale was robust to the effects of controlling
for potential confound variables, which means tihase results are more reliable and further
suggests that the AEI is successful at measuriagspiecific construct of anger, rather than a
larger underlying construct such as negative aff@verall, this study extends the validation
evidence of the Anger Out scale by correlating ithwhe most accurate criterion variable
representing anger expression that has been usledws questionnaire so far in research.

In contrast, the Anger In scale was not relatethéactual anger expression or nervous
affect, either before or after controlling for pati@l confounds; thus, my hypothesis was not
supported. These results suggest that Anger Inlghoot be viewed as a measure of the
suppression of anger. Yet, these findings arghaitsurprising given that previous research has
found mixed results on how Anger In correlates vaéihavioral expressions of anger (Barbour et
al., 1998; Parrot & Giancola, 2004). The fact tAager In was unrelated to our behavioral
anger measures might mean that the constructttheasures is in some middle range between
anger expression and suppression. One explanfarathis stems from the fact that previous
research has shown that Anger In is moderatelytipelsi correlated with trait anger

(Spielberger, 1988). Accordingly, Anger In may tap tendency of people to experience anger
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and then try not to show it, rather than purely téredency to express only low levels of anger.
An alternative explanation for these findings isttthe Anger In scale might be completely
unrelated to the behavioral expression, but thisungkely given the amount of previous
supporting validation evidence.

Toronto Alexithymia Scale-20

| had hypothesized that the TAS-20 and its sulescabuld correlate negatively with the
behavioral anger expression variables, due toabethat people with more alexithymia would
theoretically be less aware of their angry feelingsalso expected that people with higher
alexithymia scores would be more uncomfortable esging their anger, and thus display higher
levels of nervous affect during the paradigm. Hoerevhe results did not support any of these
hypotheses. In fact, all of the relationships betw¢he TAS-20 scales and anger expression
scales were in the positive direction, though tiobfethem were large enough to reach statistical
significance. These findings are somewhat conti@gome of the previous literature, in which
the TAS-20 was found to be empirically relatedniwaversion (Costa & McCrae, 1985) and low
amounts of emotion word content (Lumley, Gustav$tartiridge, & Labouive-Vief, 2005; Tull,
Medaglia, & Roemer, 2005). Additionally, the TAB-2vas independent of nervous affect,
contrasting with previous theory, which suggesteat the TAS-20 would be related to higher
anxiety when conversing about emotional contengfgaTaylor, & Parker, 1994). On a more
specific level, the difficulty describing feelingsibscale was not more predictive of the angry
language and LIWC anger scales than were the wdliffiadentifying feelings and externally
oriented thinking subscales. This finding is n@atlie empirical literature, and casts doubt on
the construct validity of the difficulty describirigelings scale, because it is designed to tap into

spoken emotion language specifically. One potengigblanation for why the TAS-20 is
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positively—rather than inversely—correlated witlganexpression is that there is an underlying
construct of anger experience that explains sontbeoVariance between these two variables. It
is possible that people who scored highly on th&T8 experienced more anger during the task,
and therefore had more anger to express. Furtherriwese results were robust to the potential
confounding effects of negative affect, age, and dr fact, the previous research has done little
to support the ability of the TAS-20 to predict wadt reduced emotional expression, with the
main objective evidence showing that the TAS-2felated to lower amounts of verbiage. Still,
we would expect people with greater alexithymicdiamcies to have great difficulty finding the
words and non-verbal communication to express stramg feelings of anger as required by the
study paradigm. Perhaps the TAS-20 is not a ggedigtor of actual emotional expression,
because people with higher alexithymia might natehi@ouble expressing their emotions, and in
fact be more likely to express negative emotioas fheople with low alexithymia. Instead, they
may have difficulty with the internal awarenessomprehension of their emotional experience.

Ambivalence of Emotional Expression Questionnaire

Contrary to my hypotheses, the AEQ and its twossales did not correlate with the
observer ratings of anger or nervous affect, areh@worrelated positively with the LIWC anger
score. These results conflict with the theory loé tAEQ as well as its limited validation
evidence, which suggests that the AEQ should aigeiegatively with measures of emotional
expressivity (King & Emmons, 1990). Previous reéskashows that the AEQ is related to lower
amounts of peer-reported emotional expressivena$svatten emotional content in diaries, and
higher amounts of anxiety when attempting to expm@®otions (Gross, 2002). The positive
correlation with LIWC anger is surprising given thihe AEQ has not been shown to correlate

with anger specifically before in previous researttough in general it does correlate with
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depression and negative affect. However, the inffeeof common confounding variables can be
ruled out in these analyses, because they remamathnged even after controlling for negative
affect, age, and sex. These results fail to stonclusively what behaviors the AEQ is actually
measuring, and call its construct validity into sfien, especially given the small quantity of
previous validation evidence on this measure. Qossible explanation for these findings is that
people with high scores on the AEQ experience nmagative emotions than those with low
scores, and have no trouble using angry words aewrsiby the LIWC, and that they express
these emotions more verbally than nonverbally. t®& other hand, nonverbal and verbal
expressions of anger were highly correlated, winasts some doubt on this explanation, and,
concurrently, the validity of the AEQ.

Moderation Analyses

Moderation analyses concerning expression conddagsignment were conducted in an
exploratory manner because no research has cotteged topics before. Condition moderator
analyses revealed that relationships between A@gémlnd the behavioral measures of emotion
were fairly similar in both the guided and unguidetditions, suggesting the Anger Out scale is
valid across both facilitated and naturalistic &ftons of anger expression. On the other hand,
though not statistically significant, the Angerdoale appeared to be a better predictor of anger
expression in the guided setting than in the nasti@asetting. An explanation for this might be
that the naturalistic expression condition did paivide enough of an opportunity for variance
in anger expression styles, because participamqsessed less overall anger in this condition
than in the guided condition. Of course, it igh®ssible that these apparent differences might

not appear given a larger sample size.
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For the TAS-20, although condition was not foundb® a statistically significant
moderator, a consistent pattern showed that ctioeta between the alexithymia scales and
behavioral anger scales were somewhat greater gmitnde in the guided condition than in the
unguided condition. This could be explained byfdwt that participants in the guided condition
were helped by the experimenter to find the rigbtds to express their feelings. For example, it
is possible when the experimenter told the paditip the angry words to use, it “overrode” their
natural alexithymic tendencies, resulting in anm@asing correlation between the TAS-20 and its
subscales with the behavioral measures of angeessipn. If this is the case, then these results
do not refute the validity of the TAS-20 as muchhaght be expected if one were looking solely
at the zero-order correlations. Yet, it must betimed that even in the unguided condition, the
TAS-20 failed to do what it purports to do, whightdo demonstrate an inverse relationship with
emotional expressivity.

For the AEQ, condition moderation analyses revealedindings of note, because they
had little effect on the zero-order correlatioart of this is likely due to the fact that the AEQ
had low correlations with behavioral variables. dther words, the AEQ failed to predict
behavioral variables, except for angry languagecaed by the LIWC software, equally across
conditions.

Limitations

First, there are some limitations regarding the @anof participants that must be
considered when reviewing the analyses. First,sdraple was relatively homogeneous with
regard to race and socio-economic status, as naostipants were Black, low-income residents
of an urban environment. Next, all of the partacifs were chronic low back pain patients.

Although neither the issue of race nor presenaehadnic low back pain should be theoretically
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expected to influence these analyses in any speatitection, it does mean that this the results of
this study should be interpreted as a validity gtoidthe scales in this unique sample.

Second, some participants (around 10%) voicedrdhffedegrees of suspicion regarding
the authenticity of our ruse using the confedergeveral participants made comments during
the anger expression protocol to the effect otdh’'t help but wonder if my partner was told to
be rude to me, because | would never expect aggrdn speak to me that way during a simple
task such as this one.” In these instances, msexs though the participants believed that their
partner was another real research participantfHaitwe had given him or her a script to read,
and the factor that seemed to be what made th&iparits suspicious was simply the fact that
their partner (our confederate) was treating thadely. Therefore, | view this limitation as an
unavoidable part of our study, because we needédue the confederates treat the participants
rudely enough to provoke the desirable amount geanWith that being said, we did everything
else possible to make our deception go unnoticednfederates and experimenters trained to
play their roles well so that they could pretendnimt know each other, and confederates
memorized certain fabricated background informatpa@ntinent to their role as a back pain
patient, such as how often they took pain medioatio

Third, the anger induction protocol was variablycsssful, with some participants
becoming very angry, and others minimally so. @iltbh much of this variance is likely due to
the individual personality differences of the papants, some of it could be due to variability in
the participants’ perception of the confederateildeness, or other extraneous events. For
example, though most participants reported durelgyiéfing that the task increased their anger,
a small subset stated that they found the tasleta distraction from troublesome external life

events that they had been experiencing, and agtumafiroved their mood. As described in the



37

introduction, the best way to study the validityaseres of emotional expression is to observe
how well they predict the expression of actual eamot Therefore, data from participants who
were experiencing no emotions would be interfenvith the predictive ability of the three
measures that | was testing. In conclusion, tmgdtion highlights the difficulty in making the
distinction between anger experience and angeesgjan during research.

Third, anger induction and expression in our cdlgdolaboratory setting might not
reflect the naturalistic experiences and expressadranger. For example, the participants were
hooked up to a blood pressure cuff and muscledanstnsors as part of our larger experiment
on back pain. Additionally, we asked participadisectly to talk about their thoughts and
feelings during the maze task, and about workirt) tieir partner. Therefore, it is possible that
these three self-report measures are more vabdtialy naturalistic context. On the other hand,
many participants attempted to complain about thartner or the maze before the designated
expression exercise, which shows that they wardeekpress some emotions even before the
experimenter prompted them.

There are also some limitations with our codingescé that could have affected my
results. First, we designed our own completehy eenotional coding scheme specifically for
use in this experiment, which has not been usedni other setting. In general, the main
drawback about designing our own scheme is thatlaveot know much about its true validity.
On the other hand, due to the fact that we tailaréar use in our specific experimental setting,
we did not need to accommodate any pre-existingiemgooding scheme that would have also
led to reduced validity. Overall, | believe that weed the best method possible for coding
emotions given the variables we wanted to exam@ther existing coding schemes do not meet

the criteria of capturing both verbal and nonveraotion expression, using metrics of both
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frequency of occurrence and intensity of the enmoérpressed. For example, we ruled out using
the Facial Action Coding System (Ekman & Frieseédi/ 7)), because it looks at minute moments
of facial muscles, which would be too complicatedthis study.

One limitation of the coding method was that itduiseme subjective ratings of emotional
expression, which might be less reliable than dlyecmethods such as counting frequency.
However, it was important to include ratings of ¢imeal intensity in this study, rather than
simply how often emotions were expressed. For @@nsome patients used words such as “a
little irritated” to described their anger, whereathers stated that they were “mad.” These
examples clearly represent different levels of eomat expression, so | needed to use ratings of
intensity to distinguish between those them, anefethy provide the most valid rating of
emotional expression that is possible.

A final drawback of the coding method that we usethat it was difficult to distinguish
anxious affect from positive affect during the angepression exercise. We assumed that any
smiles or laughs were instances of anxiety expsassiThe reason we did this is because we
assumed that the core emotion the participantsdMoelfeeling after being treated rudely would
be anger, and secondly some anxiety, and that wWwayd have little reason to experience
positive emotions. However, it is impossible tawnfor sure what emotions that participants
were truly experiencing, so some positive emotioghtnhave been coded incorrectly as anxiety.

Finally, the attractiveness of the participanta igotential confound variable that we did
not control for during the experiment. It is pddsithat differences in attractiveness might cause
the raters to assign different emotional codestupfe at different rates.

Implications and Future Directions
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The analyses conducted in this study represent phigated validation attempt
regarding these three measures. Yet, the rewdig garying levels of support for the validity of
these three measures of emotional expression whlkeitontext of this experiment: anger as the
primary emotion, a sample of chronic low back paatients, and a laboratory setting. First, the
AEI literature contains the most extensive and sijglated validation evidence out the three
measures, so it is not surprising that our redalisd by far the best support for it compared to
the other two. It should be noted that the coti@ta between Anger Out and the behavioral
ratings of anger explain less than 10% of the tesalance, so the scale should not be considered
as an absolute predictor of anger expression. h@rother hand, correlations between different
methods of assessment of a particular construch as the self-report measures and objective
ratings used in this study, often result in redusgdtionships (Bagozzi & Yi, 1990). Taking
that fact into consideration, researchers and atiéins should view the Anger Out scale as a
successful predictor of anger expression, and moatio use it when assessing that construct.
Accordingly, it seems like it is not necessary fouch further research to be conducted
concerning the validity of this scale. However,g&nIn scores are likely influenced by the
experience of anger, rather than whether peopléedo suppress that emotion. Based on
previous research, a related measure that doesttafhe successful suppression of anger might
be the Anger Control scale, which is part of thiévfarsion of the AEI (Spielberger et al, 1985).
It would be interesting to conduct the same expentmincluding this scale, and see if it
correlates negatively with our Total Anger ratings, might be expected based on previous
literature.

Second, the AEQ does not appear to be measuringiiyarports to measure, and may

even capture some angry language. Based on ttjsafad the lack of much previous validation
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research, it is important that more research islgoted in order to determine what the AEQ is
actually measuring. Perhaps the AEQ is confouryetthe experience of negative emotions, but
fails to capture people’s ambivalence over expngsshose emotions. It would also be
interesting to conduct a similar study to this onéy substituting in positive emotions instead of
anger, because the AEQ contains a positive emosicale in addition to the entitlement scale.
In the meantime, these findings cast some doubttheeprevious research that uses the AEQ as
a representative of emotional ambivalence, so tlaosdyses should be interpreted with added
caution.

Third, in contrast to the AEQ, although the TASe2@ pick up on some of our
behavioral ratings of emotional expression, thetaionships were not in the relationship
expected. These findings shape how the constfucA8-20 should be interpreted. Similarly to
the Anger-In and AEQ scales, perhaps instead alsasy) emotional expressivity in general,
perhaps the TAS-20 measures the likelihood of metipexperience negative emotions and then
describe or be aware of them. However, this ratination of the results attempts to make a fine
distinction between these two different construatigat that | have already described in this
manuscript as being difficult to do. Therefore,rencesearch should be conducted to try to tease
apart the issue between expression and awareResgxample, a study similar to this one could
be tried using emotions other than anger, becdues&AS-20 is supposed to tap into the lack of
awareness of all emotions. In the meantime, a#garch involving the TAS-20 should be

interpreted with some added caution.
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APPENDI X
Anger Expression Inventory (AEI)

Everyone feels angry or furious from time to tirhat people differ in the ways that they react
when they are angry. Statements are listed bdiatyteople have used to describe their
reactions when they feel ANGRY or FURIOUS. Reathestatement and then CIRCLE the
number to the right of the statement that indichtas OFTEN you GENERALLY react or
behave in the manner described.

WHEN ANGRY OR FURIOUS . .. Almost Sometimes Often Almost
Never Always

1 | express my anger 1 2 3 4

2 | keep things in 1 2 3

3 | pout or sulk 1 2 3 4

4 | withdraw from people 1 2 3 4

5. I make sarcastic remarks to others 1 2 3

6 | do things like slam doors 1 2 3 4

7. 1 boil inside, but | don’t show it 1 2

8. largue with others 1

9. Itend to harbor grudges that | don't tell 1 2 3 4

anyone about

10. I strike out at whatever infuriates me 1 2

11. 1 am secretly quite critical of others 1 2

12. 1 am angrier than | am willing to admit 1 2

13. | say nasty things 1 2 3 4

14. I'mirritated a great deal more than people 1 2 3 4

are aware of
15. Ilose my temper 1 2 3 4
16. If someone annoys me, I'm apttotellhimo 1 2 3 4

her how | feel
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Toronto Alexithymia Scale-20 (TAS-20)

Please indicate how much you agree or disagreeeaith of the following statements by writing
a number from 1 to 5 in the blank in front of thatement. Use this scale:

1 = Strongly disagree

2 = Disagree
3 = Neither disagree or agree
4 = Agree

5 = Strongly agree

. | am often confused about what emotion | aatifig.
. It is difficult for me to find the right wosdfor my feelings.
. I have physical sensations that even docton& understand.

. | am able to describe my feelings easily.

. When | am upset, | don’'t know if | am sadglitened, or angry.

1
2
3
4
5. | prefer to analyze problems rather than gestcribe them.
6
7. 1 am often puzzled by sensations in my body.

8

. | prefer to just let things happen rathenttmunderstand why they turned out that

9. I have feelings that | can’t quite identify.
10. Being in touch with emotions is essential.
11. I find it hard to describe how | feel aboubpke.
12. People tell me to describe my feelings more.
13. I don’t know what'’s going on inside me.
14. | often don’t know why | am angry.
15. | prefer talking to people about their daityiaties rather than their feelings.
16. | prefer to watch “light” entertainment shorasher than psychological dramas.
17. It is difficult for me to reveal my innermdstlings, even to close friends.
18. | can feel close to someone, even in momerdgamce.
19. | find examination of my feelings useful iMm8ong personal problems.

20. Looking for hidden meanings in movies or pldigtracts from their enjoyment.
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Ambivalence Over Emotional Expression Questionnaire (AEQ)

Below are some statements that refer to how pesuptestimes feel and act. Using the following
scale, rate each statement to indicate how fregugoti have felt or experienced each one.

1 2 3 4 5
| have never | feel like
felt like this this a lot

The statement may consist of 2 thoughts. Carefalyl the statement as a whole before
deciding on how characteristic it is of you. Fgample, consider the item:

"l try to honestly criticize others for their owogd, but | worry they may get angry with me if |
do so"

You would give this item a high ratingand only if both parts of the statement apply to you;
that is, you try to honestly criticize otheusd you worry about their getting angry. If only one
part of the statement applies to you, you woule dhis item a lower rating. It is important to
consider the complete thoughts being expressedégbu respond.

1. I make an effort to control my temper attiaties even though I'd like to act on these
feelings at times.

2. Often I'd like to show others how | feel, Boimething seems to hold me back.

3. I try to refrain from getting angry at my fayreven though | want to at times.

4. |try to show people that | love them, altgbwat times | am afraid that it may make
me appear weak or too sensitive.

5. Often I find that | am not able to tell othdrow much they really mean to me.

6. | want to tell someone when | love them, ibig difficult to find the right words.

7. 1would like to express my disappointment wii@ngs don't go as well as planned,
but I don't want to appear vulnerable.

8. I'would like to be more spontaneous in my g#omal reactions, but | just can't seem
to do it.

9. Itryto suppress my anger, but | would ldteer people to know how | feel.

10. It is hard to find the right words to indicateothers what | am really feeling.

11. I worry that if | express negative emotionstsas fear and anger, other people will
not approve of me.

12. | feel guilty after | have expressed angesameone.

13. | often cannot bring myself to express whatl really feeling.

14. After | express anger at someone, it bothergana long time.
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Behavioral Research Informed Consent
Title of Study: Stress, Coping and Chronic Low B&ekn

Principal Investigator (PI): Mark A. Lumley, Ph.D.
Department of Psychology
313-577-2773

Funding Source: National Institutes of Health
Purpose

You are being asked to be in a research study begawu have chronic low back pain. This
study is being conducted at Wayne State UnivemsiQetroit and Rush University Medical
Center in Chicago. About 360 people with chrooiw back pain will be enrolled in the study,
about half of them in Detroit. This study will erne whether stressful events and how people
cope with these events can influence their back. pawill also examine how physical reactions,
such as blood pressure, heart rate, and muscletease related to stress and to back pain.
Please read thisform and ask any questions you may have before agreeing to bein the

study.

Study Procedures

If you agree to take part in this research study, will be asked to participate in one screening
sessionwhich will last about 90 minutes. We will intégw you to learn about your medical,
social, and psychiatric history. You will then cplete a series of questionnaires about your
personality and factors that affect pain. This eoneg session may be completed in person (in
the lab or at a convenient location for you), drainsportation/distance is difficult for you, we
can send you the session materials for you to cet@plt home. If you have not been sent to us
by your physician, then we would like your writtparmission to send a letter to your physician,
informing him or her that you are participatingoar study, and requesting information about
your diagnosis of back pain and other medical gwisl. After the screening session, you will be
told whether or not you are eligible for this study

If you are eligible, you will be asked to comethe lab for one evaluation sessidasting about

90 minutes. For this session, you should avoidkitignany alcohol on the day of the session,
and avoid any caffeine for two hours before yowsg®m. You should continue to take your other
medications as you normally do. Part of the expenit involves performing a computer maze
task, which takes about 5 minutes, and will begrened with another research participant. It is
intended to be an interesting but slightly diffictaisk that tests fine-hand coordination. You will
be assigned (by the flip of a coin) to serve in ohivo roles during this task: the “guide” or the
“runner.” If you are assigned to be the guide, wollilook at a maze on a computer screen, and
verbally guide the runner (who cannot see the mag@roviding them with feedback on where
they need to proceed to successfully complete @wenif you are assigned to be the runner, you
will use a computer mouse to complete a maze thatcgnnot see using only the verbal
instructions of the guide. This maze task wiltioeed, and the performance of you and your
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partner will be evaluated based upon how quickéyrttaze is completed and how many mistakes
occur.

If you are assigned to be the runner, an autorbédmd pressure cuff will be placed on your arm,
and 4 sensors will be attached to your upper awdrdack to measure muscle tension. Blood
pressure, heart rate, and muscle tension will bessed throughout the maze task and afterward.
You also will be asked to rate your pain and yooothafter the maze task.

You may or may not be given more instructions ow b respond during the maze task. Also,
during a 5-minute period after the task, you wéldsked to, talk about your experience during
the maze task to the experimenter, talk about tdbjaqictures, or sit quietly. Whether or not
you are given additional instructions during themégask, and what topic you are asked to talk
about, will be determined by a flip of a coin. Teasks will be videotaped.

Following the 5-minute talking period, you will germ an activity task. You will be asked to
stand still, sit on a chair, lie on a table, walund a room, and lift a light object. This task w
be videotaped. After this, the study will be over.

This study does not require you to change your luswelical care. Therefore, regardless of
whether or not you participate, you should maintaigular medical care with your physician(s).

Benefits

As a participant in this research study, there beélino direct benefit for you; however,
information from this study may benefit other peopbw or in the future.

Risks

By taking part in this study, you may experience fibllowing risks. The blood pressure cuff will
inflate every few minutes and may be bothersomeittawtomatically deflates and does not
cause damage. You may find the computer mazeadsi& mildly stressful or emotionally
upsetting, and you also may find that talking abautr experience during the maze task is
mildly upsetting. The degree of upset should metéd by the brief duration of these tasks (5
minutes); however, if you find these tasks areupsetting, you may ask to stop at any time.

You may experience brief, moderate pain while dairegactivity task. For most people, this
pain should disappear within a few minutes aftertdsk is completed. However, it is possible
that the pain will last longer, such as for hourglays. You can skip any activities in the task
that you wish, and you can stop the task at ang tmhout penalty. You will still be
compensated the full amount of money for particruat

There may also be risks involved from taking parthis study that are not known to researchers
at this time.
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Study Costs and Compensation

Other than transportation and possibly parkingszgsrticipation in this study will not cost you
anything.

You will be paid for your time and inconvenienc80%or the first session and $60 for the
second session. You will be paid for each sessiompteted and can receive up to $90 total.

Research Related Injuries

In the event that this research related activisylts in an injury, treatment will be made
available including first aid, emergency treatmamnigl follow-up care as needed. Care for such
will be billed in the ordinary manner to you or yoasurance company. No reimbursement,
compensation, or free medical care is offered byWeState University, the Detroit Medical
Center or NIH. If you think that you have suffe@desearch-related injury, contact the Principal
Investigator, Dr. Mark Lumley, away at (313) 577737

Confidentiality

All information collected about you during the cearof this study will be kept confidential to
the extent permitted by law. You will be identified the research records by a code name or
number. Information that identifies you personaiyl not be released without your written
permission. However, the study sponsor, the Humaasitigation Committee (HIC) at Wayne
State University, or federal agencies with appmerregulatory oversight [e.g., Food and Drug
Administration (FDA), Office for Human Research t&aions (OHRP), Office of Civil Rights
(OCR), etc.) may review your records.

When the results of this research are publishedismussed in conferences, no information will
be included that would reveal your identity.

All data and the audio and video-recordings wilkieet in your study file until after 6 years after
the study findings have been published, and they will be destroyed. Neither your name nor
other personally identifying information will be d¢ime audio or video-recordings or
guestionnaires. Records that contain your namebwillestroyed after the data have been
collected.

Voluntary Participation/Withdrawal

Taking part in this study is voluntary. You hate tright to choose not to take part in this study.
If you decide to take part in the study, you cdarlahange your mind and you are free to
withdraw from the study at any time. You are fre@ahswer only questions that you want to
answer, or engage in treatment activities thatgfmose. Your decisions will not change any
present or future relationship with Wayne Statevdrsity or its affiliates, or other services you
are entitled to receive.
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The investigator may stop your participation irsthiudy without your consent. The investigator
will make the decision and let you know if it istqssible for you to continue. Such a decision
is made to protect your health and safety or bexgas did not follow the study instructions.

Questions

If you have any questions about this study nowndhe future, you may contact Dr. Mark
Lumley or one of his research team members atoll@xfing phone number: (313) 577-2773. If
you have questions or concerns about your rightsrasearch participant, the Chair of the
Human Investigation Committee can be contacte@X8)(577-1628. If you are unable to contact
the research staff, or if you want to talk to soneother than the research staff, you may also
call (313) 577-1628 to ask questions or voice comer complaints.

Consent to Participatein a Research Study

To voluntarily agree to take part in this studyyyoust sign on the line below. If you choose to
take part in this study you may withdraw at anyetindou are not giving up any of your legal
rights by signing this form. Your signature belawdicates that you have read, or had read to
you, this entire consent form, including the rigksl benefits, and have had all of your questions
answered. You will be given a copy of this condenm.

Signature of participant Date
Printed name of participant Time
Signature of witness* Date
Printed of witness* Time
Signature of person obtaining consent Date

Printed name of person obtaining consent Time
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*Use when participant has had this consent form
read to them (i.e., illiterate, legally blind, tsdated
into foreign language).

Signature of translator Date

Printed name of translator Time
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Researchers have used the Anger Expressiontbrye(AEI), Ambivalence of

Emotional Expression Questionnaire (AEQ), and TtroAlexithymia Scale 20 (TAS)
self-report measures to draw conclusions aboutioakhips between emotion regulation
and many other variables, but there is an insefficamount of validation evidence about
these measures. After first filling out the s@port measures, 75 participants with chronic
low back pain completed a videotaped anger indagt@aradigm, in order to provoke the
naturalistic experience of anger. Participantsewsgxt given the opportunity to express
their anger to the experimenter, in either a guidednguided condition. We then coded
the videos to rate the amount of anger and amegpressed by the participants both
verbally and non-verbally. Correlations among fredictor variables and behavioral
variables showed that Anger-Out and TAS were paiti correlated with anger, and
Anger-In and AEQ were independent of anger. Theifigs support the validity of Anger-
Out, suggest that Anger-In and TAS measure slighiiferent constructs that than

theorized, and calls into question the validitylod AEQ.
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