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ABSTRACT
Kathryn C. Adair: Is Mindfulness a Non-judgmentsh&ce?
(Under the direction of Barbara L. Fredrickson)

Mindfulness has been defined as being comprisel) pyesent moment attention and
awareness, and 2) a stance of non-judgment toveagzerience. To date, scant basic research
has been conducted to test whether this secondtaspa-judgment, is indeed related to
mindfulness at automatic levels of consciousnelsofietical work has posited that as a non-
judgmental stance, mindfulness allows for stimailbé viewed more objectively, or
“empirically.” Thus, we hypothesized that individsidigh in state and trait mindfulness would
exhibit a reduction in automatic judgments. Thregli®s were conducted to assess the role of
mindfulness across a variety of measures of judgiien personally motivated perception,
implicit and explicit attitudes, and affective régity to various photographs as measured by
facial EMG). Across these studies we found evideéhaemindfulness is related to attenuated
bias in judgments and behaviors, however mindfdaéso appears related to greater positive

affective reactivity.



TABLE OF CONTENTS

LIST OF TABLES ... .o e e %
INTRODUCGTION. ..o e e e e 1
ST UD Y B e e 30
GENERAL DISCUSSION . ...t e e e e e e 45

REFERENCES . ... 62



LIST OF TABLES
Table 1 - Study 1: Frequenmes of notlcmg the aymby of the image and

motivated perception...

Table 2 - Study 2: Means, Standard Deviations,ickd t-tests heart
rate and finger pulse amplitude reactivity fromeddae to during the

AMP 1aSKS . .. oo,

Table 3 - Study 2: Trait and state mindfulness jgted) psychophysiological

reactivity during the AMP tasks....... ..o

Table 4 - Study 3: Standardized beta coefficients@values for trait and state
mindfulness regressed on psychophysiological measwuhile controlling

for baseline psychophysiology........c.ccoiviiiiii e

Table 5 - Study 3: Means, standard deviations ame t-tests of log-transformed

facial EMG reactivity to picture types comparedaseline..........................

Table 6 - Study 3: Trait and state mindfulness jotew) facial EMG reactivity

L0 I8 010 10 1 =01/ 01

Table 7: Study 3: Means and standard deviatiomsuafiovascular measures and
paired t-tests of changes in cardiovascular meadtoe baseline while

viewing the various pPICtUre tYPeS. .. ..o vii it e e e e

Table 8: Study 3: Means and standard deviatioqdeafsantness ratings towards

PhOtOgraph tYPES. ..o e e

w23

55



LIST OF FIGURES

Figure 1 - Study 1: The interaction between statedfulness and noticing the

ambiguity of the stimulus on motivated perception.............cccovvivvie e e e eennn,

Vi

54



Mindfulness has been described as a quality of@ousness characterized by open and
receptive attention and awareness of what is tasiace in the present moment, both internally
and externally (Brown & Ryan, 2003). Further, tusality of consciousness is widely described
as involving acceptance or non-judgment towardsteva is arising in the experience of the
present moment (Bishop, Lau, Shapiro, Carlson, Agade Carmody, et al., 2004;). Rooted in
Buddhism, mindfulness has received increasingestan western psychology over the past 30
years due to accumulating evidence of its salutffigcts. Research has shown that mindfulness
is associated with a host of well-being factorshsas emotion regulation (e.g., Brown & Ryan,
2003; Baer, Smith, & Allen, 2004), acceptance (€pfiHartman, & Fredrickson, 2010), self-
control (Brown & Ryan, 2003), and decreased runmmagJain et al., 2007). Training aimed at
increasing mindfulness has also been successiilyeal to a variety of both psychological and
physical problems such as depression (Kabat-Zinal,,€1992; Teasdale, Segal, Williams,
Ridgeway, Soulsby, & Lau, 2000), pain (Kabat-Zibipworth, & Burney, 1985), binge eating
(Kristeller, & Hallet, 1999), stress (Speca, CanlsGoddy, & Angen, 2000) and anxiety (Kabat-
Zinn, et al., 1992).

Definitional Difficulties

In light of these compelling findings on the betebf mindfulness, researchers have
more recently begun conducting basic science termroughly understand mindfulness as a
construct. A prevalent problem in the field hasrbtee lack of a clear, unified scientific

definition of mindfulness. Indeed, arriving at aasdd definition among researchers has been



identified as a central challenge in this fieldy(eBrown, Ryan, & Creswell, 2007; Bishop et al.,
2004; Arch & Craske, 2006). Evidence of this issap be found in the variety of ways that
mindfulness has been described in the scienttBedture. For instance, mindfulness has been
described as a meta-cognitive ability (Bishop et28l04), a way of relating to oneself and the
world (Erisman & Roemer, 2010) a self-regulatoriyl §Brown & Ryan, 2003), a quality of
consciousness (Barnes, Brown, Krusemark, Campb&lpgge, 2007), and an acceptance
capacity (Linehan, 1994). Self-report instrumeritmmdfulness also exemplify definitional
variance as they range from measuring one factorindfulness (Brown & Ryan, 2003) to five
(Baer, Smith, Hopkins, Krietemeyer & Toney, 200Bjven these definitional difficulties there
has been a call in the literature to establishaaeshconceptualization of mindfulness.
Addressing this need will enable clear communicaéibout this increasingly popular construct,
inform treatments that promote mindful stancesyelas provide an agreed upon starting point
from which to conduct both basic and applied reseédrown et al., 2007).

Difficulties in arriving at a shared conceptualisatof mindfulness may be due, in part,
to early Western applications of mindfulness. les¢in mindfulness in Western psychology
began in applications of it as a treatment for rmleméalth problems, such as stress and
depression (e.g., Mindfulness-based Stress Redudtabat-Zinn, 1990). Therefore the use of
mindfulness to achieve particular outcomes hasdedindfulness frequently being described it
in the context of the outcomes it is intended toiee (Brown et al., 2007). For example, Baer
et al.’'s (2004) self-report questionnaire was depetl to assess “mindfulness skills” (e.g., the
ability to describe with words ones’ feelings amgerience) intended to be developed through
Dialectical Behavior Therapy (DBT; Linehan, 199Bhe extent to which these attributes or

skills are central to the construct of mindfulngsey, se, or are a consequence of being more



mindful, remains unknown. Researchers have notadeter, that it is important to not conflate
the outcomes and antecedents of mindfulness, witt mindfulness is at its core. Therefore,
considerable effort has been made in the fieldriweaat a definition of mindfulness and
particularly to clarify how mindfulness may be segta from the effects it can have (e.g., Bishop
et al., 2004, Coffey et al., 2010; Block-Lerner|t&s-Pedneault, & Tull, 2005). To this end, the
focus of the current research is to identify prgessoccurring at automatic or implicit levels as
they relate to a primary definitional aspect of diuiness.
Theoretical considerations for definitions of muldess

Although basic research on mindfulness has onlgntbg begun in the field of
psychology, extant theoretical work can inform thesientific endeavors. Buddhist scholars and
western researchers have described mindfulnessnaariy concerned with attention and
awareness of the present moment (for review, seeBet al., 2007). Additionally, this
attention and awareness of the present momeradsdéntly characterized as being
nonjudgmental or accepting in nature (Bishop ¢t28104). These two aspects of mindfulness 1)
present moment attention and 2) non-judging acoepttowards the present moment, have been
widely identified as defining aspects of mindfuls@sd are frequently cited in this literature
(Bishop et al., 2004). It is this second aspechoidfulness, non-judgment, which is of
particular interest to the current authors.

A stance of non-judgment towards experience has described by Buddhists as having
a “child’s mind,” or a “beginner’s mind,” such thall experience is approached with openness
and curiosity (Nyanaponika, 1973). Psychologistgehareviously described this way of being as
“experientially open” as opposed to being “expetisdly avoidant” (Roemer & Orsillo, 2002),

or as a stance of initial “equanimity” towards etgefBrown et al., 2007). Further, a stance of



non-judgment is thought to foster more objectiveé anbiased processing of experience, and has
been characterized as a “bare registering of ttis fabserved” (Brown et al., 2007, p. 212). A
more mindful person is believed to take in the @wanlore empirically, and thus will collect
experiential evidence to inform behavior and adiés, rather than jumping to conclusions. This
mere observation or clarity towards both interead)(, thoughts, emotions) and external (e.qg.,
sights, sounds) experiences is therefore thougtetcioce the use of top-down processes such as
expectations, desires, or rigidly held schemasdt#ndzki, 2005).

These theoretical considerations suggest that mimeés fosters non-judgment and
openness towards whatever stimuli are encountatdahth explicit conscious levels of
processing and, importantly, also at implicit otcematic levels of consciousness. Therefore,
when we are more mindful we should be relativedg lautomatically reactive or judgmental
towards various stimuli. Judgments towards stiratdi theorized to occur only after a more
complete understanding of the stimuli has beereaell. Identifying whether individuals higher
in mindfulness exhibit reduced automatic bias aattivity appears to be an important step in
supporting the current definition of mindfulness.

The conceptualization of mindfulness as a stateadiced automatic judgment or
reactivity is interesting in light of research wcgal cognition which has evidenced that people
often and easily have automatic reactions and jatgsn(e.g., Bargh, Chaken, Govender, &
Pratto, 1992, Bargh & Chartrand, 1999). In a revadweveral early studies on this notion,
Zajonc (1980) posited that affective reactionsadaus stimuli occur automatically, without
conscious cognition, and that they occur extra@myquickly. Indeed, over the past thirty
years social cognition researchers have found deratle evidence that people exhibit

automatic reactions at implicit levels of awaren@sio, 2010; Payne & Gawronski, 2010). For



example, research conducted by Devine (1989) foliaidsimply presenting participants words
related to out-group members can prime (i.e., aatmally bring to mind) negative stereotypes
about that out-group, even when participants dgeoionally endorse such stereotypes. Further,
Devine found that when participants were not ablese conscious controlled processes to
monitor the activation of that stereotype, they matkreotype-congruent judgments of
ambiguous behavior made by a member of that outpg(Devine, 1989). Thus, this work
indicates that we automatically experience attisuaied that automatic activation of attitudes can
have important implications for our behavior. Thed has debated over the extent to which
automatic or unconscious cognitive processing eaioig relative to more controlled or
conscious processing in humans. At the very lélaistarea of research has revealed that, to a
larger extent than previously considered, humamitiog and behavior is being influenced by
automatic judgments.

The conceptualization of human cognitive processiogn the social cognition literature
stands in relative contrast to conceptualizatidmaiadfulness as a stance of equanimity at
automatic levels. Thus, it may be quite usefulitm towards and apply methods developed by
social cognition researchers that assess implidgments to test hypotheses regarding
mindfulness and automatic judgments. Several measfrimplicit processing have been
developed in the social cognition literature, saslthe Implicit Associations Test (Greenwald,
McGhee, & Schwartz, 1998) and more recently theéfMisattribution Procedure (AMP;
Payne, Cheng, Govorun, & Stewart, 2005). Early iaipineasures relied on reaction time
latencies and errors in classifications of stinaglindices of implicit preferences or associations.
These approaches have been criticized, howevenpotqoroperly conveying the extent and

direction of implicit preferences (e.g., was stiosIA preferred over stimulus B, or was stimulus



B disliked compared to stimulus A - a simple conmgaar of response latencies in the IAT cannot
tease this apart). Coupled with low reliabilitye ttAT and other early measures of implicit
processes have more recently been improved up@AMP has received increasing in
attention in recent years (e.g., De Houwer & Tuckenith, 2013Siegel, Dougherty, & Huber,
2012) due its high reliability, large effect sizaad fewer interpretational ambiguities than
previous implicit measures (Payne et al., 2005; €am Brown-lannuzzi, & Payne, 2012). The
AMP assesses implicit attitudes by capturing autanadfective reactions towards priming
stimuli (which are flashed very quickly on a comgrutcreen) but these initial affect responses
are then misattributed as reflecting attitudes tow&o subsequent unrelated ambiguous stimuli,
specifically Chinese pictographs. Participantsaaieed to only report their affective responses to
the Chinese pictographs, and to not let reactiomsiming photos influence their responses to
the pictographs. However, due to the automatic tnisation of affect, participants rate
pictographs following particular primed picture égpas more/less negative compared to
pictographs that follow other types of primed pieti For example, one version of the AMP
assesses implicit racial attitudes. This AMP wipictures of black or white faces as primes
that flash on the screen just before a Chinesegraph is flashed. Participants are told to ignore
the pictures of the faces, and to instead repoethér they find the subsequent Chinese
pictograph to be pleasant or unpleasant. Payne €2@05) found that white participants, on
average, systematically reported finding Chinestographs that followed white face primes to
be more pleasant compared to Chinese pictograph$alfowed black face primes; and vice
versa for black participants. These findings intidhat participants had implicit in-group

biases. Further, implicit racial bias on the AMRRgicted explicit prejudice, and this effect was

moderated by participants’ motivation to contrajpdice (specifically, the correlation between



the AMP and explicit prejudice was stronger forsmot concerned about controlling their
prejudice; Payne et al., 2005). The AMP is of galir interest to the current research as it
offers the ability for us to investigate implicifective judgments and biases, and whether
mindfulness may be predictive of automatic affeejwdgments. Although the literature on
social cognition has widely found that automatigateons occur easily and often, there is
variance in how easily and how often these reastamcur. Plausibly, individuals in a
heightened state of mindfulness, with a greatercgtaf equanimity towards experience, may
create some of this variance by providing resppnséhe low range (i.e., reductions in the ease
and frequency of automatic judgments).
Extant evidence of mindfulness as a non-judgmetaakce

Conceptualizations of mindfulness as a non-judgaiestdnce at automatic or implicit
levels have yet to be directly empirically testResearch on emotion regulation, however, has
been identified as the field’s best support to da&¢ mindfulness is related to “unprejudiced
reactivity” (p. 214; Brown et al., 2007). Indeeations of non-judgment in mindfulness have
implications for emotion regulation. For instanas,a stance of non-judgment, greater
antecedent regulation (i.e., prior to the onsehefemotion), or reduced emotional reactivity, is
hypothesized to be higher for those who are highstate and trait mindfulness. As such, a
description of emotion and emotion regulation Wwel useful prior to evaluating previous
research on this topic.

Emotions are believed to be comprised of core affedeatures, which are the valance
of the affective feeling and physiological readiyias well as a cognitive process of
conceptualization, which involves labeling the eiordl experience (Barrett & Russell, 1998).

Additionally, emotions have a temporal progressammnfold over time (Gross & Thompson,



2007). Gross and Thompson (2007) note that emogigulation can occur prior to the onset of
the emotional experience (i.e., antecedent focusedfter the onset (i.e., response focused) of
the emotional experience. Regulating an emotioor poi its onset could occur as a result of a
trait characteristic, such as mindfulness, thakfssa state of non-judgment and acceptance
towards experience. This state of non-judgment d/éedd to emotions being less likely to come
“on-line”, or be triggered. Thus, the state of nodgment would lead to reductions in emotions
prior to their onset.An example of regulating an emotion after its ongetild be reappraising

the experience in order to temper one’s emotiongs$sand Thompson (2007) note, however,
that researchers interested in emotion regulatitamdail to clearly specify whether regulation is
occurring prior to the onset of the experiencehefémotion, or after the emotion has begun.
This failure is reflected in the use of dependeaasures that do not clearly distinguish when the
regulation may be occurring. This fine grainedididton is relevant for understanding
mindfulness as it pertains to whether or not & &ate that promotes regulation prior to the onset
of an emotion (i.e., trait-like empirical stanceanked by objectivity towards experience).

A fair amount of research on mindfulness and emategulation has been conducted and
has, on the whole, found that mindfulness appeairapprove emotion regulation (see Chambers,
Gullone, & Allen, 2009). Importantly, however, asé analysis of the measures of regulation in
these studies reveals that it remains largely uwknat what point in time the regulation is
occurring, be it antecedent- or response-focused.

One study of this nature found that following a diuiness induction, participants
reported less emotional volatility towards posityyeegatively and neutrally valanced photos
(Arch & Craske, 2006). This more “even-keeled” tyjfeemotional responding is consistent with

the view that mindfulness fosters a non-judgmestiice towards the stimuli; however, this



study utilized self-reported emotion reports follow presentation of each photo. This measure
could be capturing emotion regulation at almost amint along the temporal process of
emotional experiences. An experience sampling stodglucted by Hill and Updegraff (2012)
utilized palm pilots to have participants reporttbair emotional states six times each day over
the course of one week. They found trait mindfusne®dicted less emotion liability (i.e.,
extreme shifts between emotions). These findingeigly support the notion that mindfulness
may be a state of equanimity towards experiencairhdiowever, these results are based on
self-reports, which do not provide information & time course of the regulation, or even
whether regulation, conscious or unconscious, eedur

Taking the literature on mindfulness and emotiagutation together, it suggests that
mindfulness may well be related to attenuated esnatireactivity, which supports the notion of
mindfulness as a stance of equanimity towards éxpez. However, given the limitations of the
self-report measures thus far used in this wonkerntains unknown when the regulation is
occurring. There is good reason to hypothesizeamaindful stance should foster cognitive
mechanisms, such as positive reappraisal (Garaadord, & Fredrickson, 2011), that improve
affective responding and coping after an emotiaaxjgerienced (Teasdale, Segal, Williams,
Ridgeway, Soulsby, & Lau, 2000). However, if minidiess is indeed a stance of non-judgment
at an implicit or automatic level, it may be thahdfulness fosters greater antecedent emotion
regulation, in the form of being a non-judgmentatlards all experience.

It is this notion, whether mindfulness involvesatenuation of affective responses at the
very onset of an affective response at an autoroaiimplicit level, which remains to be
empirically tested. An attenuation of automatieafive reactions to various stimuli for those

who are more mindful would be considered morerng lvith approaching the world with greater



non-judgment or empiricism. To investigate this, veee conducted three studies utilizing
implicit and psychophysiological measures as webBealf-report measures. Study one
investigates mindfulness in the context of a topsdgudgment process, namely, motivated
perception. Study two examines mindfulness in inipiocial and non-social judgments. And
study three evaluates mindfulness as it relatpsyohophysiological as well as self-reported
reactivity towards various affective photographs.

Study 1: Mindfulness and Motivated Perception

To examine whether mindfulness is related to acgtaf non-judgment, study one
examined mindfulness in the context of implicifptown judgmental processing. We
investigated this through the phenomenon of ‘maéggerception,” which is a top-down
process in which people’s visual perception isu@ficed by their desires. In other words, with
motivated perception, people “see what they wasem” To the extent that mindfulness fosters
greater non-judgment and equanimity towards expeegit should predict a reduction in the use
of top-down processes in which expectations orrdssnfluence perception. Instead,
mindfulness should predict a relative increasénéuse of bottom-up, or experiential perception,
reflecting an openness to experience the world ‘gsst is.”

Previous work has found that individuals’ desiras mfluence perception. In a study by
Balcetis and Dunning (2006) participants were tokt they would either consume a disgusting
smoothie or orange juice, and that the computeddvandomly assign them to one of the
beverages by assigning them either a letter, amnaber. For half of the participants receiving a
letter meant being assigned to the smoothie andrdbar meant being assigned to the orange
juice. The other half of the participants receivieel opposite pairing. In reality the figure that

was shown to all participants could be perceivedither the letter B or the number 13.
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Participants significantly reported seeing the gabus image in the way that would lead to the
desired outcome of receiving the orange juice,@withg motivated perception.

In the current study we conducted a conceptualaatn of the work by Balectis and
Dunning (2006) to test the hypothesis that statetemt mindfulness would predict a reduction
in motivated perception.

Method
Participants

One-hundred and sixty adults (56 male, 103 femralguited from Amazon Mechanical
Turk participated. Participants took approxima@lyminutes to complete the study and were
paid $0.25 in compensation. Participants rangedyenfrom 21-65, (mean = 37.8, standard
deviation = 12.5). Eighty-two percent of participgwere White, 8.2% Asian, 7.5% Black, and
2.5% reported being Native American, Pacific Iskemar “other.” Seventy-five percent of
participants reported having had some college @ucar completing a Bachelor’'s degree.
Materials

Motivated PerceptionWe utilized the ambiguous stimulus used by Balaatid Dunning
(2006) which can be viewed as either the letter 8Bthe number “13,” and modified their
motivation paradigm to be applicable to online ppgrants. We manipulated the desire to view
the stimulus in a particular way by telling pangiants that they would be assigned by the
computer to either a pleasant or unpleasant taskd®siving either a letter or a number randomly
selected by the computer. The pleasant task wasided as watching a video clip of a
comedian that many people had found to be quiteyfufihe unpleasant task was described as
completing high-level logic and mathematic probleaasvell as completing a task involving

crossing out the number “5” when it appeared iaredlomly created, 150,000-integer-long
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number string. For half of the participants reasgva letter meant they were assigned to the
pleasant task (i.e., video clip), and a number m#weat they were assigned to the unpleasant task
(i.e., the manual task). For the other half of ipgrants, the pairing was reversed. Participants
were told that either a letter (A-Z) or number @)-2ould flash on the screen, indicating their
assignment. Per the procedure of Balcetis and IDgr(B006), first “crosshairs” were presented
(3 seconds), followed by the ambiguous stimulu$) (@3), which was then replaced by a gray
square (200 ms). After the ambiguous image wakdidsparticipants reported what they
received, a letter or a number.

Trait mindfulness.We assessed trait mindfulness with the “Five Fitiatifulness
Questionnaire(FFMQ; Baer et al., 2006.his scale assesses trait mindfulness through self-
reported frequency of mindful experiences and biglat sample item is, “I pay attention to
how my emotions affect my behavior.” Item responsegje from 1 (almost never or rarely) to 5
(very often or always trué)This measure exhibited good reliability in therent sampled =
.85).

State Mindfulnes3Ve measured self-reported state mindfulness wétStiate
Mindfulness Attention and Awareness Scale (StateAl8ABrown & Ryan, 2003). The State
MAAS asks participants to report the frequency withich they were behaving mindfully
during a specified time frame (Brown & Ryan, 2008)e asked participants to report on their
behavior during “the last five minutes.” A sampienm was, “During the last five minutes | found
myself preoccupied with the future or the pastVérse coded). This measure exhibited good

reliability in the current sample. & .88). The State MAAS was completed shortly atter

! In addition to assessing total mindfulness (theaye of all the items), the FFMQ also
measures five facets of mindfulness (i.e., “obséfdescribe,” “non-judging of experience,”
“non-reactivity to experience,” and “acting with argness”). None of the FFMQ subscales of
trait mindfulness predicted motivated perceptiod #rus will not be discussed further.
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ambiguous image was flashed, so that ratings tefkdt:reported mindfulness at the time that
the image was perceived.
Procedure

Participants were recruited to participate in tméine study through Amazon
Mechanical Turk. The study was described as evaly#te influence of engaging in pleasant
and unpleasant tasks on behavior. Upon clickintherlink to the study website, participants
read through an informed consent form and clickeiddicate their consent. The pleasant and
unpleasant tasks were then briefly described aegl\rere told that they would be randomly
assigned by the computer program to one of thesthgla letter or a number flashing on the
screen. Participants then were all flashed the sanm@guous image on the screen that can be
interpreted as either the letter B or the numbeTh®y were then asked to indicate whether they
were presented with a letter or a number, and suiesely, which task they hoped they would be
assigned to. Next participants filled out the statd trait mindfulness questionnaires,
demographics information and respond to two ope@eemuestions, “What was the point of the
letter or number that flashed earlier”, and “Whatydu think was the point of the study?”
Participants then responded to a “yes” or “no” gesabout whether or not they noticed that
the figure presented earlier was ambiguous, “Atmint did you notice that the number/letter
that flashed earlier could be interpreted as adiB"13"?” Finally, participants learned that they
would not have to engage in the unpleasant or aiedask, and they received a debriefing form.

Results

Six participants began but did not complete thdystwhich resulted in missing data for

some of the variables of interest. SPSS, the prodginat was used for all analyses, automatically

omits missing data on a variable-basis (i.e., p@dnts with partial data were included in
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analyses for which they had complete data, but weréted from analyses for which they had
incomplete data).

Perceptions of the stimuluacross all participants (N = 160), 69.4% reportedisg the
stimulus as the letter “B,” and 30.6% of particifsareported seeing the stimulus as the number
“13.” Balcetis and Dunning (2006) found frequeiscdd responses in the same direction, but to a
lesser degree; specifically they found in their gnof 50 participants that 54% reported seeing
the letter “B” and 46% of participants reportedisgehe number “13”.

Coding “motivated perception”Participants were coded as exhibiting motivated
perception if they reported seeing the image invthg that would lead them to be assigned to
task they reported hoping to receive. Surprisir@fy8% (n = 38) of participants unexpectedly
reported hoping to be assigned to the manual t&kks, if these participants reported viewing
the image in the manner in which they would recéineemanual task, they were coded as having
exhibited motivated perceptidrThis coding resulted in 56.9% of participants &itiig
motivated perception.

Statistical Analysis:

Stimulus Integrity CheclSince the motivated perception paradigm rests ostimulus
being imperceptively ambiguous, we first investaghivhether participants reported noticing its
ambiguity. Unexpectedly, and departing from papbreed work with this stimuli (see Balcetis
& Dunning, 2006)46.3% of our participants reported that they natiteat the “B/13” stimulus
was ambiguous. Balcetis and Dunning (2006) fouatl 1% of possible participants reported

noticing the ambiguity of the stimulus.

2\We have coded motivated perception in this waytain as many data points as possible.
However, the same pattern of findings and stasiignificance holds regardless of whether
participants who desired the manual task are imelud or excluded from our analyses.
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Given our base rates of noticing the ambiguity investigated whether it was associated
with motivated perception. We ran a two-tailed shuare test on these two dichotomous
variables and found that, participants who repotted they did not notice the ambiguity
exhibited more motivated perception at the leved tend, (1, N = 154) = 3.822p = .051;
see Table 1). Of participants who did not noti@dmbiguity of the image, 64.2% exhibited
motivated perception, whereas for those who ditcedhe ambiguity of the image, 48.6%
exhibited motivated perception.

Since noticing the ambiguity of the image couldamwably be taken as evidence of
greater non-judgment in the present moment weagistic regressions predicting noticing the
ambiguity of the image from state and trait mindagds. Neither state nor trait mindfulness was
associated with noticing the ambiguity of the im@gye .086,p = .289;p = .065,p = .422,
respectively).

Mindfulness and noticing ambiguity on motived pptios. Rather than excluding
participants who reported noticing the ambiguityhaf image, we used this as a grouping
variable to explore our central hypothésiBhus, we ran two separate binary logistic regoess
(one for trait and one for state mindfulness), thelluded trait (or state) mindfulness, whether or
not the ambiguity of the figure was noticed (1 ticed, O = did not notice), and the interaction
of these variables as predictors of motivated gei@e. To compute the interaction terms for
these variables, the state and trait mindfulnesabias were each centered and multiplied by the

dichotomous variable of noticing or not noticing #timbiguity of the image.

* When participants who report noticing the ambigeityhe image are excluded (resulting in a
sample size of N = 81), state mindfulness signifilyapredicts less motivated perceptiof
-.668,p = .045) however, trait mindfulness does not prtedictivated perceptiorf(= - .564,p =
.242).
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Trait mindfulness and noticing the ambiguity intran. We entered centered trait
mindfulness, whether or not the ambiguity was reatjand the interaction of these variables
simultaneously into a logistic regression predgtinotivated perception (1 = motivated
perception, 0 = no motivated perception). The nedfiect of noticing the ambiguity predicted
motivated perception, at the conventional levahafginal statistical significanc@ € -.642,p =
.052). The main effect of trait mindfulness was sighificant ¢ = -.564,p = .242), and the
interaction of these two variables was also natifigant (3 = .810,p = .220).

State mindfulness and noticing the ambiguity irteom. We entered centered state
mindfulness, whether or not the ambiguity was reatjand the interaction of these variables
simultaneously into a logistic regression predgtinotivated perception. The main effect of
noticing the ambiguity statistically significart € -.721,p = .035). The main effect of state
mindfulness was significant} & -.688,p = .045), as well as the interaction of state mihw#ss
and noticing the ambiguityg (= .825,p = .044). See figure 1 for the interaction plotldse
variables. To determine the direction of this eff@e regressed state mindfulness on motivated
perception for those who noticed and did not natieeambiguity. For participants who did not
notice that the image was ambiguous, state mind&slisignificantly predicted reduced
motivated perceptionf(= -.67,p = .04). For participants who did notice the ambigistate

mindfulness did not predict motivated perceptign=(16,p = .51,

* When participants who hoped for the manual taslkeacluded (resulting in a sample size of
118 participants), we find the same pattern ofltesNeither state nor trait mindfulness directly
predict motivated perceptiomd > .05). However, when we excluded those who Hoptne
manual task and then we group participants by vénetiey report noticing the ambiguity of the
image, an interaction emerges based on state nhedfi(mirroring the finding when these
participants are included). We simultaneously estt@entered state mindfulness, whether
participants noticed the ambiguity of the imageot (1 = noticed, O = did not notice) and the
interaction of these variables into a logistic esgion as predictors of motivated perception (1 =
exhibited motivated perception, 0 = did not exhibdtivated perception). Noticing the
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Discussion: Study 1

In study 1 we found initial evidence that mindfuideeppears related to the reduced use
of a top-down judgment, motivated perception. Fantipipants who reported that they did not
notice the ambiguity of the stimulus, individualgthin state mindfulness exhibited less
motivated perception. Trait mindfulness, howevaswot associated with motivated perception

We hypothesized that trait and state mindfulnessla@vpredict reductions in this top-
down process because mindfulness has been theaszedtate of increased equanimity toward
experience. In other words, being more present mbifoeused should foster acceptance and
openness towards all experiences and perceptiomduding learning that one has been
assigned to a less favorable task. We found patigort for our hypothesis: state mindfulness
predicted attenuated motivated perception, howthgreffect hinged on whether participants
noticed that the “B/13” image was ambiguous or Rot. individuals who reported not noticing
that the figure was ambiguous, state mindfulnegsiginificantly predict reduced motivated
perception. However individuals who reported nogcthe ambiguity image did not exhibit an
effect of mindfulness on motivated perception. Tmandfulness was not associated with
motivated perception, even when noticing the ambygf the image was taken into account.

Because our results with state mindfulness depeadeubticing the ambiguity of the
image, we explored whether participants commenietthis ambiguity in the open-ended
guestions at the end of the study. Specificallergharticipants filled out trait questionnairesian

before asking them directly them whether or noy theticed the ambiguity of the image, we

ambiguity predicted reduced motivated perceptiprs {.974,p = .017), and state mindfulness
predicted reduced motivated perception at the levaltrend, [§ = -.606,p = .064). The
interaction of these variables was also significght 1.268p = .012); for participants who do
not report noticing the ambiguity of the stimulushibit, state mindfulness predicted reduced
motivated perception. This interaction does nouodor trait mindfulnessp(> .05).
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asked two open-ended questions. These questiores Wéhat was the purpose of the letter or
number that flashed earlier?” and “What do youkhiras the purpose of the study”. A coder
who was blind to participants’ mindfulness scoreded responses for whether participants
spontaneously mentioned noticing the ambiguityhefimage, and twelve participants did
mention this in their responses. When we elimitia¢se twelve participants and regress state
mindfulness directly on motivated perception, welfa marginally significant effect in the
hypothesized direction; state mindfulness predicéelliced motivated perceptigh% -.336,p =
.078). This bolsters our conclusion that state foilméss is indeed related to reduced motivated
perception.

In Balcetis and Dunning’s study (2006) 17% of parparticipants reported noticing
the ambiguity of the B/13 image. By contrast, ia turrent study 46.3% of participants reported
noticing the ambiguity. Interestingly neither state trait mindfulness as measured by the self-
report measures we used predicted noticing theguipj though one might think that greater
attention to and awareness of the present momaeitd @eell influence noticing this aspect of the
image, even though it is flashed briefly. Indeeatjaing the ambiguity of the image could be
considered an indirect measure of state mindfuln&esfound that just using noticing the
ambiguity of the image predicted exhibiting lesstivaded perception, which is in line with the
notion that present moment attention predicts reddmased perception. One might be surprised
that awareness of the ambiguity was associatedrediiiced motivated perception because one
would think that if a person noticed that the imaga be viewed in two ways, that he/she would
simply report the way that would lead to the deswatcome. It may be, however, that noticing
the ambiguity led participants to report seeingezita B or the number 13 randomly. In the

context of mindfulness theory, it may be that that® noticed the ambiguity were in a greater
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state of mindfulness and therefore were more wgltmreport it as they initially perceived it,
even when this perception would lead to an undesask.

The results of this study offer initial support tbe notion that mindfulness is a state of
greater equanimity towards experience. In thisystue investigated this notion in the context of
a top-down motivated perceptual process. Thusetfiedings suggest that mindfulness may
foster equanimity at unconscious or implicit levelawareness.

Study 2: Mindfulness and Automatic Affective Juddgme

Study two uses a different behavioral paradigitest whether mindfulness predicts
reduced automatic judgments at implicit levelsafsciousness. We hypothesized that
mindfulness would be related to greater non-judgrasrevidenced by a reduction in automatic
affective bias on an implicit judgment task, ashaslthrough reduced psychophysiological
reactivity during the task.

In this study we utilized the Affect Misattributid®rocedure (AMP; Payne, Cheng,
Govorun, & Stewart, 2005), to measure automatieddffe judgments. The AMP is a widely
used measure of implicit attitudes and exhibitgga kevel of reliability (Payne et al. (2005)
founda = .85 in Study 1 and = .81 in Study 2) as well as large effect sizdsee AMP assesses
implicit attitudes by capturing misattributed plaasand unpleasant affect that one feels towards
priming pictures flashed on a computer screen andobsequent ambiguous stimulus (Chinese
pictographs). Participants are told that they aneport whether they find each Chinese
pictograph to be pleasant or unpleasant and atentilto let their judgments toward the priming
pictures influence their responses to pictograplasvever, participants generally misattribute

the affect that is felt towards priming picturesbang due to their perception of the pictographs;
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thus automatic affective responses to priming phtiokle into their judgments of subsequent
affectively-ambiguous pictographs.

The AMP was designed to assess implicit biasethidés between two sets of stimuli.
For example, an original race version of the AMBeases implicit bias or preference for white
faces or black faces by comparing the frequencly which participants report that they find to
the ambiguous Chinese pictographs that follow ifferént racial face pictures as “pleasant” vs.
“unpleasant”. Implicit bias for a white or blackcts is thus reflected in the relative consistency
with which the ambiguous pictographs are found gdeafollowing one stimulus type (e.g.,
white faces) compared the frequency with whichahnbiguous pictographs are found pleasant
following the other stimulus type (e.qg., black faceA high level of bias would result from
consistently reporting that the Chinese pictographsfollow a particular stimulus are pleasant,
and consistently reporting that the Chinese pieplas that follow the other stimulus are
unpleasant. Previous research has shown that tHe i&M highly reliable and valid assessment
of implicit affect (Payne et al., 2005), which Heeen associated with explicit attitudes and
behavioral intentions. For example, a version efAMP that used priming pictures of John
Kerry and George Bush found that AMP scores sigaifily predict voting intentions in the
2004 national election and as well as politicatiates (Payne et al., 2005). Given that
mindfulness has been described as stance of gexaianimity, we predicted that greater trait
and state mindfulness would predict lesser prefetdnias on two versions of the AMP.
Previous work utilizing the AMP has found implibias towards preferring positively valanced
photographs (e.g., a large sundae) compared tdinelgavalanced scenes such (e.g., a gun).
Research has also found, on average, a preferenplcit bias toward heterosexual couples

embracing compared to homosexual couples embréCimgley, Payne, & Phillips, 2013Jhus,
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these versions of the AMP will be used to assestven mindfulness predicts attenuated
automatic affect towards these four types of stirfud., positive, negative, heterosexual couples
and homosexual couples), as well as allowing @ex#mine whether mindfulness predicts
attenuated preference or bias in both social andsocial domains. We hypothesized that self-
reported state and trait mindfulness would preglitdnuated automatic affective bias in
responding to positive versus negative picturesyelsas to heterosexual as compared to
homosexual picturésWe also hypothesized that as an index of attedugffective reactivity,
that trait and state mindfulness would predictrateged physiological reactivity as an index of
emotional arousal during the AMP tasks (reactiwgyaning psychophysiological arousal levels
during the AMP tasks, controlling for baseline) ddeed automatic affective bias and
psychological reactivity for those with greatercasnpared to lesser trait and state mindfulness,
would provide additional evidence for the notiomahdfulness as a non-judgmental stance.
Method

Participants

Sixty-four undergraduates (32 male, 32 female) ftbenpsychology 101 pool at a large
public university participated in return for courgedit. Participants ranged in age from 17-27,
with a mean age of 19.21, SD = 1.51. Approxima?&@%o of participants were 18 or 19 years

old. Participants were predominately White (68 \8ftite, 12.7% Asian, 11.1% Black, 3.2%

®> We attempted to manipulate state mindfulness bglamly assigning participants to either a
mindfulness meditation or a mind-wandering coninduction. The State MAAS (Brown &
Ryan, 2003) was used as our manipulation checkiwbeonditions did not differ from one
another in their reports of state mindfulne$83) = 1.06p = .29,) indicating a failure of the
manipulation. Further, there were no direct noerattion effects of the induction condition on
the dependent measures reported here. Thus, exgregaihcondition will not be discussed
further. The mindfulness induction script was bdsegely by meditations used by mindfulness
scholars and researchers (e.g., Segal, 2001; Kabat-1990). Inductions of this type have been
used in previous mindfulness studies (e.qg., Ard@ré&ske, 2006). The mind wandering control
induction is similar to a control condition usedAwch and Craske (2006).
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Native American or Alaskan Native, and 4.8% othat) but two participants reported that they
identified as heterosexual. One participant idesdifis bi-sexual and one participant preferred
not to report his/her sexual identity. The inclusar exclusion of these two participants does not
alter any of the results of the study; thus theyiacluded in the results below. Additionally four
participants reported that they understood Chipasegraphs “very well”, and one participant
reported understanding Chinese pictographs “a ltit’. We excluded these five participants
from our AMP analyses leaving us with a sample®participants.
Materials

Affect Misattribution ProceduréAMP; Payne, Cheng, Govorun, & Stewart, 2005).
Automatic affective responses were measured wahAtP. We used two versions of the AMP,
one that assessed attitudes toward heterosexyalesozompared to homosexual couples (to
assess social attitudes, specifically), the otHackvassesses attitudes towards pre-tested
positive compared to negative scenes. The positegative, and neutral photographs were
drawn from the International Affective Picture Sarst(IAPS;Lang, Bradley, & Cuthbert, 2005).
The IAPS is a widely used database of pre-testetbghaphs designed and tested to elicit affect.
The homosexual/heterosexual AMP photographs w&emntiiom the internet and were matched
for intimacy, attractiveness and nudity (Coolewlet2013). The two versions of the AMP were
counterbalanced to avoid order effects. In eael ¢fithe procedure, a priming image (e.g., a
picture of a heterosexual or homosexual coupl#ashed quickly (75 ms), followed by a quick
exposure to a picture of a Chinese symbol (100 am),then finally a pattern of black and white
dots termed a “mask.” Participants were instrutteignore the initial photo and evaluate the

neutral stimulus (i.e., the Chinese character)easant or unpleasant. This task measures
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automatic attitudes as people’s initial affectieactions to the priming photos that are then
misattributed as being their affective reactionsubsequent ambiguous Chinese pictographs.

Trait MindfulnessThe same measure used as in Study 1 (FFMQ; Bakr 8006)°

State Mindfulness’he same measure was used in Study 1, (State MBASyn & thus
Ryan, 2003). However, we asked participants toaedo the items based on how they were
behaving during the beginning of the study sessiarsample item was, “I found myself
preoccupied with the future or the past” (reversgedl). This measure exhibited poor reliability
in the current samplex (= .50). Item-to-total correlations indicated tHa last item, “I
experienced heightened awareness of my physicadens” was not positively correlated with
the other itemsr(= -.11). When this item is removed from the s¢héeChronbach’s alpha
increases to .68, which is within the acceptalbihgea Thus, we used an average of the reverse-
scored first four items of the State MAAS, (“I faliit difficult to stay focused on what was
happening in the present,” “I did the tasks autacady, without being aware of what | was
thinking,” “I found myself immersed in thoughts alh@éhe future or the past,” “I got lost in
thought without really paying attention”).

Psychophysiological reactivityVe collected measures of finger pulse amplitade,
index of arousal of the sympathetic nervous systermvestigate whether mindfulness predicts
attenuated arousal reactivity during the AMP t&4kysiological reactivity in the sympathetic
nervous system is an index of affective reactiwte utilized measures of finger pulse
amplitude as our main index of sympathetic nensyssem reactivity. Finger pulse amplitude is

a measure of vasoconstriction (lower numbers refjezater vasoconstriction, and thus greater

® There was no consistent or meaningful patterresilts for the factors in the FFMQ in
predicting AMP scores. Thus, they are not descrhzzein.

’ Specifically, participants were asked to respoaskd on how they behaved during the audio
task, which contained the mindfulness and contralictions.
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sympathetic arousal). We also collected measurbsant rate, which is dually innervated by the
sympathetic and parasympathetic nervous systentauBe heart rate is frequently used in the
literature on psychophysiological reactivity, weluded it here as a secondary index of arousal.

Finger pulse amplitude was collected through a@gpisaced on the middle finger of
participants’ non-dominant hand. Heart rate (eehocardiogram or ECG), was collected by
placing disposable snap electrodes on participarasdipolar configuration on the lateral sides
of the torso at the point of the lowermost ribss&8ae data were collected for 4 minutes at the
start of the study session. During the study cowtus recordings were made for all measures at
a sampling rate of 1000Hz. Following collectionatigate data were inspected and cleaned of
artifacts.
Procedure

The study was entitled “Cognition and Psychophysjg)” and was framed to
participants as investigating the impact of thoagi psychophysiological measures.
Participants were individually tested by a reseassistant blind to participants’ status on the
FFMQ and state mindfulness scales. After undergoamgent procedures, participants entered a
cubicle wherein physiological sensors were placetlithe baseline reading was taken.
Participants then engaged in both AMP tasks. KinpHrticipants filled out trait questionnaires,
including the FFMQ and the State MAAS, as well asxdgraphics questionnaires. We then
removed all physiological sensors, and fully ddiedeparticipants.

Results

Automatic Judgment3.o evaluate automatic judgments based on the AdR;omputed

AMP bias scores. Consistent with past work (Payra. £2005), these were computed by

subtracting the number of pleasant responses tGlthveese pictographs that followed one set of
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stimuli, from the number of pleasant responseb@ddhinese pictographs that follow to the
compared stimuli (i.e., number of pleasant resppis@ictographs following positive priming
photos minus number of pleasant responses to pagibg following negative priming photos;
number of pleasant responses to pictographs fatigweterosexual priming photos minus
number of pleasant responses to pictographs fatiplWwomosexual priming photos). Greater bias
or preference for positive and heterosexual coyplaspared to negative and homosexual
couples, respectively, is thus indicated by greptsitive AMP scores.

One participant responded “pleasant” to all AMRIg; and thus was excluded from all
AMP analyses, resulting in a final sample of 58.

Trait mindfulness and automatic judgmenis.evaluate whether trait mindfulness
predicted attenuated affective judgments, we ramtbiled linear regressions predicting AMP
bias scores from trait mindfulness scores. Traitdfulness significantly predicted attenuated
bias in responses to pictographs that followedrbetxual as compared to homosexual photos,
(B=-.314,1(57) = -2.477p = .016). Trait mindfulness also significantly pretéid attenuated bias
in responses to pictographs that followed posgiseompared to negative photfs ¢.290,

t(57) = -2.266p = .027).

Direction of attenuated bias associated with traihdfulnessTo more thoroughly
investigate the effects of trait mindfulness on ABIRSs scores, we analyzed reactions to each of
the picture types to ascertain whether the diffeeescores on the AMP were being driven by
reactions to certain picture types. Specificalgcduse AMP bias scores are difference scores
between responses to two different picture types,(positive and negative pictures) we were
interested to see whether this difference scoreb&agy driven by reactions to all stimuli, or if

particular picture types were driving the effectglenced in the bias scores. To do this we ran
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separate regressions using trait mindfulness agrdéuctor of the number of unpleasant
responses to the pictographs following each phafadgcategory. In these regressions we also
controlled for overall response tendencies (eamesparticipants are more likely to respond
“pleasant” to most pictures) by adding the numldampleasant responses to the pictographs
that followed each matched photograph categorythrgaegression model (e.g. in the regression
predicting responses for pictographs following pesipictures we controlled for responses to
pictographs following negative pictures).

Greater trait mindfulness predicted, at the le¥el ttend, a lower number of unpleasant
responses to Chinese pictographs that follow horuzdeictures, while controlling for the
number of unpleasant responses to pictographsafimigpheterosexual picturep € -.216,t(56)
=-1.583,p =.119). Greater trait mindfulness significanthegicted a greater number of
unpleasant responses to Chinese pictographs folipheterosexual pictures, while controlling
for unpleasant responses to Chinese pictograplesviog homosexual picture$ € .298,1(56)
=2.81,p=.026).

Greater trait mindfulness did not significantly giet a lower number of unpleasant
responses to Chinese pictographs following negaiisteires, while controlling for unpleasant
responses to positive picturgs<-.163,t(56) = -1.190p = .239). Greater trait mindfulness
significantly predicted greater number of unpleasasponses to Chinese pictographs following
positive pictures, while controlling for unpleasagsponses to pictographs following negative
pictures = .307,t(56) = 2.406p = .020).

State mindfulness and automatic judgmentsevaluate whether state mindfulness
predicted attenuated affective judgments, we rarsime regression models as those for trait

mindfulness, but with state mindfulness as theipted State mindfulness did not significantly
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predict attenuated bias in responses to the Chpies®graphs that follow heterosexual as
compared to homosexual phot@s €.104,t(57) = -.782p = .438), nor did it predict attenuated
bias for pictographs following the positive as camga to negative photog< -.144,t(57) = -
1.089,p = .281).

We were interested to see, however, whether statgfuiness predicted responses
within each photo type. State mindfulness predietéigher number of unpleasant responses to
pictographs following heterosexual pictures, wiibatrolling for unpleasant responses to
pictographs following homosexual picturgs<.351,t(56) = 2.765 = .008). Greater state
mindfulness did not significantly predicted the henof unpleasant responses to pictographs
following homosexual pictures, while controlling fanpleasant responses to pictographs
following heterosexual picturef € .110,t(56) = .771p = .444).

Greater state mindfulness did not significantlydicea lower number of unpleasant
responses to pictographs following negative pictuwénile controlling for unpleasant responses
to pictographs following positive pictures £ -.163,t(56) = -1.190p = .239). Greater state
mindfulness did significantly predicted greater hu@mof unpleasant responses to pictographs
following positive pictures, while controlling fampleasant responses to pictographs following
negative pictures3(= .351,t(56) = 2.789p = .007).

Psychophysiological Reactivitie first examined whether there was
psychophysiological reactivity across participantthe AMP task. We conducted two-tailed,
paired t-tests between participants’ physiologamivity during baseline compared to their

average psychophysiological activity during the #MPs (i.e., averaged across both AMPs and
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thus across all picture typ&spParticipants did experience significant changesfbaseline in
physiology during the AMP tasks, for both hearerand finger pulse amplitude (a8 < .05).
See Table 2 for the means and t-scores for theasures.

We next examined whether trait and state mindf@mpesdicted reduced
psychophysiological reactivity during the AMP taskile controlling for baseline levels of each
physiological measure. Thus, we conducted sepawaté¢ailed linear regressions with trait
mindfulness predicting each physiological measwrth that measure’s baseline level entered
into the first step of the regression (i.e., collitrg for baseline levels). Trait mindfulness
predicted less vasoconstriction, indexed by fingdse amplitude, at the level of a trend, during
the AMP, 8 =.216,t(62) = 1.698p = .095; See Table 3). State mindfulness did nedipt
finger pulse amplitude. Neither trait nor state dfihtness were associated with heart rate
reactivity during the AMP taskp (= .014,t(62) = .266p = .791;B = .001,t(62) = .023p = .981,
for trait and state respectively)

Discussion: Study 2

Study 2 was conducted to investigate whether aogbisupport could be found for the
conceptualization of mindfulness as a non-judgniestéence. We hypothesized that trait and
state mindfulness would predict attenuated autanadtective judgments. Utilizing a measure of
automatic affective judgments, the Affect Misattition Procedure (Payne et al., 2005), trait
mindfulness significantly predicted attenuated endtic bias. This association for trait
mindfulness and attenuated bias held for both grssof the AMP (i.e., heterosexual couples vs.

homosexual couples, and positive vs. negative ginaphs). These findings are in line with

8 Because each AMP trial is presented so quicklylyaisaof psychophysiology during a
particular photography type would be impracticaijg we computed and analyzed average
arousal across both AMP tasks.
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mindfulness theory, which posits that, as a statgeater equanimity, mindfulness should
predict reduced automatic bias across differerggygf stimuli.

Additionally, because AMP bias scores are comphtesubtracting the number of
pleasant responses to pictographs following aqadat stimulus type from the number of
pleasant responses to pictographs following ithest stimulus type, we probed to see if bias
scores were attenuated for those higher in mindidrmue to differences in reactions to
pictographs following just one or both of the stintypes included in the bias scores. We found
trait mindfulness significantly predicted a greatamber of unpleasant responses to the Chinese
pictographs following heterosexual and positivepies (all while controlling for responses to
their matched picture types). Thus, the reductiothé heterosexual/homosexual bias for those
higher in trait mindfulness appears to be driverirbif mindfulness predicting a greater number
of unpleasant responses to pictographs followingrbsexual pictures. Similarly, the reduction
in the positive/negative bias for those higheraittmindfulness appears to be driven by of those
higher in mindfulness exhibiting greater numbeuwopleasant responses to pictographs
following positive pictures. Although state mindieks did not predict attenuated AMP bias
scores, when looking at state mindfulness as agioedf responses to pictographs following
each picture type, state mindfulness exhibits #meespattern of results as trait mindfulness (state
mindfulness predicted a greater number of unplé¢asaponses to pictographs following
heterosexual pictures as well as to pictographeviig positive pictures). Given these similar
findings may be that state mindfulness would haeeligted reduced bias in the same way that
trait mindfulness did, with greater power.

Additionally, we explore whether mindfulness woplgdict reductions in psychological

reactivity during the AMP tasks, as an indicatorexfuced affective reactivity. We found that
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trait mindfulness predicted reduced finger pulsecti@ity during the AMP tasks (i.e., reduced
vasoconstriction during the AMP controlling for blise vasoconstriction) at the level of a trend.
Vasoconstriction is an indicator of sympatheticumsad, suggesting that mindfulness is operating
as a protective factor in the physiological stresponse while completing the AMPs.

Attenuated reactivity or attenuated misattributidd@r findings for trait mindfulness on
the AMP tasks could be the result of two possibiganations. The first is that mindfulness is
related to attenuated affective reactivity, andstparticipants higher in mindfulness experienced
lower levels of initial affective reactions to theterosexual and positive prime photos. The
second possibility is that mindfulness is predistseased ability to separate affective responses
towards the priming photos versus the Chinese giafihs (i.e., exhibit reduced misattribution),
and thus participants higher in mindfulness welile tdseparate and report on their feelings
toward the Chinese pictograph such that priminggdid not influence responses to the same
degree as those less mindful. The current studyatespeak to which of these explanations are
more likely, thus study 3 was designed to help sigéd on this issue.

The finding that mindfulness predicts reduced igipbias is highly relevant for
psychologists and researchers alike who have longidered non-judgment a definitional
feature of mindfulness. Our study provides empirscgoport for this notion by using implicit
behavioral data. However, the two possible explanatleave open the question on where this
reduced bias stems. Gathering further informatlmouathese possibilities could greatly inform
our understanding of the construct — Is it thatdfuiness leads to reduced affective reactivity?
Or is it that mindfulness allows one to separate ©affective responses towards different
stimuli (i.e., exhibit less misattribution)? Thetter possibility leads to a conceptualization of

mindfulness as a state of affective equanimityatdr affective experience towards stimuli, at
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least initially. The latter possibility does nanit affective reactivity towards experience but
rather suggests that the clarity and awarenessrimalfulness fosters may be leading to greater
understanding about the cause of the reactivigrethy making people less susceptible to
misattributing their preexisting affective respanse subsequently encountered targets. Finally,
it is also possible that both explanations coul@jperating in concert with each other to a degree
— reduced affective reactivity that is not beingatiributed to the same extent as those higher in
mindfulness. Gaining clarity on these possibiligggin will influence our conceptualization of
mindfulness and may well inform its definition.
Study 3: Automatic Facial Affective Reactivity imifulness

Study three was conducted to further examine whetinedfulness is a state of greater
equanimity towards experience, evidenced by redaffedtive reactivity. (e.g., Brown, Ryan, &
Creswell, 2007). The findings from study two ardim@ with this definitional conceptualization
of mindfulness (i.e., mindfulness predicted reduiceplicit bias), however it is possible that
these results were due to reduced automatic afeeactivity or to reduced misattribution of
affect. In study three we examined the hypothdwsis mindfulness would predict lower affective
reactivity, measured through a relative reductiothe activation in facial muscles indicative of
valanced affective reactivity. We assessed fae@ttivity to the same affective photographs
from study two (as well as one new category of ph@phs, neural photos, to serve a
comparison function). To measure valanced faciagdaleureactivity to these photographs we

used facial electromyography (EMG), as our prindggendent measure in this study. Reduced
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affective reactivity was expected to be exhibitewtigh less activation of facial muscles
indicative of experiencing of positive and negatffect.

Facial EMG assesses valanced affective reactiamvgever, we are also interested in
psychophysiological reactivity, sympathetic nerveystem reactivity, in particular, to the
photographs as well. Sympathetic nervous systeiviaéich is indicative of greater stress
response arousal; which serves as an addition ioflaftective reactivity. In line with
mindfulness theory that predicts reductions incie reactivity, mindfulness should predict
reductions in sympathetic nervous system reacttoityhe photographs. To test this hypothesis
we collected the same physiological measures teatid/in study two, namely, finger pulse
amplitude and heart rate.

Study three will assess the following specific hiyy@ses as they relate to the notion of
mindfulness as an empirical state: (1) State amtrtrindfulness will predict reduced
psychophysiological reactivity via facial EMG tdedtively valanced photographs, (2) State and
trait mindfulness will predict reduced sympathgtsychophysiological reactivity to affectively
valanced photos, and (S}ate and trait mindfulness will predict attenuabeas$ in self-reported
ratings how unpleasant or pleasant participants fime photographs.

Method
Participants

Seventy-eight undergraduates (31 male, 47 femade) the psychology 101 pool

participated in return for course credit. Particifzaranged in age from 17 to 36, with 83.3%

falling between age 18 and 20. Participants weedgminately White (74.4% White, 11.5%

® We alscconducted analyses on temporal reactions in f&di#6. Specifically, we assessed the
time until activation or arousal peaks, as an iatticof emotional reactivity and regulation as it
unfolds over time. These analyses did not yield moteworthy effects and thus will not be
discussed further.
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Asian, 6.4% Black, 6.5% “other,” 1.3% Pacific Istem). All but two participants identified as
heterosexual. One participant identified as homeakxand the other as bisexual. The
participants are included in the results below, &asv the results are the same whether they are
included or excluded.

Materials

Physiological measure$Ve collected the same measures of psychophysi@sgy
Study 1, with the addition of facial electromyogngdEMG). Baseline data were collected for 4
minutes at the start of the study session. Dutiegstudy continuous recordings were made for
all measures at a sampling rate of 1000Hz.

Our primary psychophysiological measures were F&h8G recordings of three facial
muscles, specifically, the corrugator supercitig brbicularis oculi, and the zygomaticus major.
The activation of each of these muscles indicatesdence of emotional responding (i.e., the
corrugator supercilii is the muscle used to furave’'s brown, thus activation in this muscle
indicates negative valence; the orbicularis oaulocated around the outside of the eye and is
activated during genuine “Duchenne” smiles, and @ctivation in this muscle often reflects
positive valance, especially when activated sinm@l¢ausly with activation of the zygomaticus
major; and the zygomaticus major runs diagonallpng@’'s cheek and is also used when smiling,
thus activation in the it also indicates positiedence; Tassinary & Cacioppo, 1992). Electrodes
were placed on the right side of participants’ fad&'e followed recommended protocols for
skin preparation and sensor placement for the EBIG@'s (Fridlund & Cacioppo, 1986). The
impedance was measured and recorded for eaclf smgedance exceeded 30 ohms upon

initial placement of the sensors, the sensors vem®ved, cleaned and replaced. Electrical
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activity was magnified with a bioamplifier. We useastom data acquisition and analysis
software (James Long Inc.) to rectify and processaf EMG data.

Affective Photograph&Ve were interested in assessing affective reactmpsotos
identified as positive, negative, and neutral iturg as well as to photos containing
heterosexual and homosexual couples. The photogta#d in the current study are the same
that were utilized in the AMP task in study 1 (pivs, negative, heterosexual couples and
homosexual couples). We also included neutral grafths, which were not used in study 1, as
control stimuli.

The photographs were displayed in blocks of eiglattame for each type of photo (e.g.,
eight consecutive positive, followed by eight cangesely neutral photos, etc.) and each photo
was displayed for three seconds each. Thus, vieallqghotographs in one block took 24
seconds, and all blocks (positive, negative, nguttamosexual, heterosexual) took two minutes.
We randomly presented the blocks to control foeoeifects. Automated event markers were
placed in our psychophysiological data after edobkoof photos was presented in order to
distinguish the physiological reactions that ocedrn time with each type of stimuli.
Psychophysiological data were averaged acrossrpgctvithin each block, resulting in average
reactivity to each picture type (e.g., positivegagve, etc.).

Participants were exposed to the photographs tsagaire influences on reactivity
unencumbered by any judgment or behavioral thsker participants viewed each photograph
again and reported on a scale from 1(very unpléptaid (very pleasant), how pleasant they

found each photo.
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State MindfulnessWe used the same scale that we used in study 2 éidte MAAS;
Brown & Ryan, 2003). We anchored participants sposd to how they felt during study, in an
attempt to capture state mindfulness during thegm&tions of the photographs.

Trait MindfulnessWe used same scale that we used in study 1 anel. 2HFMQ); Baer et
al., 2006)-°
Procedure

The study was entitled “Photography and Psychoplogy,” and was framed as
investigating the impact of photography on psyclyspiiogical measures. Participants were
tested in individual study sessidhsAfter undergoing consent procedures, physioldgieasors
were placed on participants in the following ordezart rate, respiration, finger pulse, facial
EMG. Participants then sat sit still for a 4 minpteysiological baseline. During the baseline
phase the screen on the computer instructed paatits to “sit still”, “relax”, and “not think
about anything in particular.” Next participantewied the photographs while sitting stfll.

Participants then viewed all of the photographsmdhis time they reported on a scale of 1 to 7

%There was no consistent or meaningful pattern siflte for the factors in the FFMQ in our
across all analyses. Thus, the factors will nadiseussed.

1 Similarly to Study 2, we attempted to manipuld&esmindfulness by having participants
listen to either a mindfulness or control (mind-wanng) induction. There were no main or
interaction effects of condition on the dependemtables. Accordingly, conditions did not differ
in the manipulation check(76) = -.809p = .42,), and thus will not be discussed further. The
mindfulness induction in this study was used bwian and Roemer (2010). The meditation
encourages present moment, non-judgmental attersjp@eifically towards breathing and the
body. We utilized the same control induction astudy 1.

“Participants viewed a separate set of photos eisdime manner as the first set, after listening
to their randomly assigned inductions. This set wawed to evaluate the role of the
experimental manipulation on reactivity towardsseeictures. Since our induction
manipulation check failed and we did not see adyation or interaction effects on our DVs, we
only focus on the first viewing of the pictures.€eTinfluence of trait and state mindfulness on the
psychophysiological measures during this secondingelargely replicates the findings from

the first viewing of pictures.
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how pleasant they found each photograph. Fina#lstigpants filled out trait and demographics
guestionnaires. We then removed all physiologieaksrs, and fully debriefed participants.
Results

To assess psychophysiological reactivity to thetgdgraphs we conducted all reported
psychophysiological analyses controlling for baselevels of each psychophysiological
measure (unless otherwise noted). Two participaxperienced a computer malfunction during
the study session, which resulted in total data fosone participant, and loss of
psychophysiological data only for the other. Aduhtlly, total or partial data from facial EMG
sensors placed on the zygomaticus major muscldastafor twelve participants. This data loss
was the result of some males having facial hair phevented the adhesives to properly hold the
sensors in place, or the sensors simply fell 68ehsors fell off during the course of the study
we retained any data that we knew were properlgcid prior to the sensors falling off (this
was the case for three of the twelve participasisitified). To account for lost data, these cells
were deleted for participants with missing datae $tatistical software program SPSS was used
for all analyses, and it accounts for missing dgtaot using missing cells in any analyses. This
left us with a total of 65 participants with comiglelata.

Baseline Psychophysiologyle investigated whether trait and state mindfidnes
predicted psychophysiology during the 4 minute basdy using linear regression. Trait and
state mindfulness did not significantly predictd&ase levels of any psychophysiological
measure (alps > .05).

Facial EMG Data transformation$:acial EMG data from all three sites (i.e., cortoga
supercilii, orbicularis oculi, zyagomaticus majerhibited a high level of positive skewness (for

corrugator supecilli variables: mean of skewne8s332, mean of kurtosis = 16.928; for
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orbicularis oculi variables: mean of skewness 82,2nean of kurtosis = 6.478; for zygomaticus
major variables: mean of skewness = 7.706, me&arddsis = 62.445). We can run a z-tests on
our skewness and kurtosis values to determineyf fignificantly depart from normality. To do
so the value the skewness and kurtosis is divigagtid standard error, and the resulting value is
compared to a z-score (Kim, 2013). All but one of facial EMG variables exhibited skewness
and kurtosis that exceeded this test; thus we odedi that the assumptions of data normality
were not met to satisfy our use of linear regrasgikom, 2013). To correct for this we employed
log transformations (base 10) to our EMG variablbge the pictures were viewed as well as for
baseline readings, for each site. Transformed bimsaexhibit good normality and satisfy
assumptions necessary for linear regression (catougupecilli variables: mean of skewness =
-.323, mean of kurtosis = -.218; for orbicularisibariables: mean of skewness = .087, mean
of kurtosis = .352; for zygomaticus major variablegan of skewness = 2.080, mean of kurtosis
=7.379).

Descriptive Statistics: Reactivity towards picturége first used paired t-tests to investigate

whether participants were experiencing reactioffergint from baseline in our facial EMG
measures to the various picture types.

Corrugator supercilii.Participants exhibited an average increase in @b in the
corrugator supercilii muscle for all picture typesmpared to baseline (all ps < .05; see Table 5
for reactivity for each EMG site for each pictuypé, compared to baseline).

Orbicularis oculi.Participants exhibited an average increase in @wiv in the
orbicularis oculi muscle for all picture types, quaned to baseline (all ps < .05).

Zygomaticus majoiParticipants exhibited increased activation inzZpgomaticus major

muscle during positive pictures, compared to baegii64) = -3.886p = .000, and to neutral
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pictures with marginal significancép4) = -1.952p = .055. Participants did not exhibit greater
activation in the zygomaticus major muscle to tbmbsexual, heterosexual, or negative images.
Hypothesis 1:

We hypothesized that state and trait mindfulnessla@vpredict reduced
psychophysiological reactivity (via facial EMG) &ffectively valanced photographs.
To test this hypothesis we utilized linear regr@ssusing trait and state mindfulness as the
predictor for EMG activation at our three sites.(icorrugator supercilii, orbicularis oculi,
zygomaticus major) while viewing the photographckky controlling for baseline levels of
EMG activation at each site (see Table 6 for ad state mindfulness regression statistics for
EMG reactivity to each picture type).

Facial EMG Reactivity — Corrugator supercilii

Trait mindfulnessTrait mindfulness did not predicted corrugatgoeneilii reactivity to
any of the picture types (gk> .05).

State mindfulnes$tate mindfulness predicted increased reactinithe corrugator
supercilii to heterosexual, negative and neutretiupes, all at the level of marginal significance
(B = 0.259t(70) = 1.933p = .057;B = 0.190t(70) = 1.765p = .082;B = 0.200,(70) = 1.844p
=.070).

Facial EMG Reactivity — Orbicularis Oculi

Trait mindfulnessTrait mindfulness significantly predicted greateactivity in the
orbicularis oculi for homosexual picturgs= .47,t(73) = 2.01p = .050).

State mindfulnes$tate mindfulness significantly predicted increbseactivity in the
orbicularis oculi for the homosexual, negative aedtral pictures,f(= 0.210t(73) = 2.038p =

.045;8 = .2221(73) = 2.136p = .036;p = .250,t(73) = 2.318p = .023), respectivelyState
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mindfulness predicted increased reactivity in anl@ads oculi for heterosexuahd positive
pictures at the level of marginal significan@e=(.205,t(73) = 1.943p = .056;p =0.209t(73) =
1.913,p = .060), respectively.

Facial EMG Reactivity — Zygomaticus Major

Trait mindfulnessTrait mindfulness significantly predicted incredseactivity in
zygomaticus for homosexual and positive pictufes (279,t(63) = 2.338p = .023;5 = .264,
t(63) = 2.162p = .034).

State mindfulnes$tate mindfulness significantly predicted increhssactivity in
zygomaticus for homosexual, heterosexual and pesgicturesf§ = .271,t(63) = 2.259p =
.027;B = .282,1(63) = 2.401p = .019;p = .310,4(63) = 2.571p = .013).

Descriptive Statistics: Finger pulse amplitude drsdirt rate

We first evaluated whether participants exhibitedrnges in cardiovascular arousal from

baseline. We conducted paired t-tests comparinicjpants’ baseline levels for finger pulse

amplitude and heart rate and to these measures péuniticipants viewed the various picture

types. Participants exhibited on average a sigmticeduction in heart rate from baseline while

viewing all picture types (all ps < .05; see tableA reduction in heart rate is typical during
orienting responses (Obrist, 1976). Finger pulsplande, exhibited a significant greater

vasoconstriction (i.e., increased sympathetic atiw) during homosexual and heterosexual

pictures {(64) = -1.952p = .055;t(64) = -1.952p = .055, respectively), but not during positive,

negative or neutral pictureg@4) = -1.952p = .055;t(64) = -1.952p = .055;t(64) = -1.952p =
.055, respectively).

Hypothesis 2:
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To test hypothesis two, we ran a series of linegressions with trait and state
mindfulness scales as predictors of our cardiodastoeasures while viewing the different
picture types, controlling for baseline levelsluése measures. See table 4 for the results of these
analyses for both trait and state mindfulness toraardiovascular measures.
Mindfulness and heart rate reactivifjrait mindfulness significantly predicted reduced
heart rate reactivity to the block of heterosexraidtos, and positive photos, at the level of a
trend § =-1.80,t(76) =-1.91p = .06;B = -1.62,1(76) = -1.72p = .09, respectively). Neither
trait nor state mindfulness predicted heart radetreity to any other picture types (g > .05)
Mindfulness and finger pulse reactivityeither trait nor state mindfulness predicted

finger pulse reactivity to any picture type (adl > .05)

Hypothesis 3.

We hypothesized that state and trait mindfulnesslavpredict attenuated self-reported
ratings (reduced bias in ratings) of the pleasastns. unpleasantness of the photographs. At the
end of the study participants rated each phototti#at had been presented with earlier and
reported on a 1-7 scale how pleasant vs. unple#isayfound it. See Table 8 for means and
standard deviations of the valence ratings of @dcio type. Paired t-tests that assessed
participants reactions to one picture type (e gmbsexual) compared to its matched type (e.qg.,
heterosexual) as well as to neutral photos as dii@thl benchmark, and we found these picture
types to be significantly different in pleasantnfgesn each other. Specifically, in keeping with
normative data on IAPS images, positive picturesewated significantly more pleasant that
negative pictures, and neutral picturé&q) = 25.819p < .001;t(77) = 21.74p < .001,

respectively). Negative pictures were rated sigaiitly less pleasant than the neutral pictures
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t(77) = 18.101p < .001). In keeping with past datadoley, Payne, & Phillips, in press),
pictures of heterosexual couples were rated sgantly more pleasant that homosexual pictures,
and neutral picture§77) = 11.045p < .001. Finally, pictures of homosexual couplesevated
significantly less pleasant than neutral pictutg&]) = 5.039p < .001).

First we assessed whether trait or state mindéslpeedicted average ratings for each of
the photograph types. Trait mindfulness did notjmteaverage ratings towards any picture type
(all ps > .05). State mindfulness, however, predictedenpteasant ratings for pictures of
homosexual couple$ € .243,t(76) = -2.168p = .03), and lower pleasant ratings for neutral
pictures g = -.232,t(76) = -2.07p = .04).

We were particularly interested in whether traihdfulness would be related to
attenuated bias between the ratings of the phgistyTo compute bias we subtracted the
pleasantness rating from one photo type from theesponding photo type (i.e., ratings for
negative pictures from ratings from positive pieirratings of homosexual pictures from ratings
of heterosexual pictures; as well as ratings otnaéfrom positive ratings, and negative ratings
from neutral ratings). We then regressed traitstate mindfulness separately on these
difference scores. State mindfulness predictechadtied bias for the difference in ratings
between homosexual and heterosexual couples (609,t(76) = -2.437p = .017). State
mindfulness predicted lower ratings towards negapilvotos compared to neutral pictures at the
level of marginal significanced (= -.150,t(77) = -1.914 p = .059).

Discussion: Study 3

Study three was designed to further test whethadfuiness is linked to reduced

automatic affective reactivity. In this study wdiméd measures of facial EMG, finger pulse and

heart rate (indices of affective arousal), and-ssghort measures to assess affective reactivity to
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heterosexual, homosexual, positive, negative, @utral photographs. We hypothesized that (1)
trait and state mindfulness would be associateld rgiluced affective reactivity via facial EMG,
(2) that trait and state mindfulness would predtt¢nuated physiological reactivity via measures
of finger pulse amplitude and heart rate, andi{@) trait and state mindfulness would predict
attenuated self-reported biases in ratings of Hwgs as unpleasant to pleasant.

Contrary to hypothesis one, we found that trait statle mindfulness predicted greater
reactivity towards various picture types and acfasgl EMG sites. We found that trait and
state mindfulness predicted greater activatioroith bhe orbicularis oculi and the zygomaticus
major during homosexual pictures. These findingsoséctivation in both the orbicularis oculi
and the zygomaticus major, is thought to reflectugee positive affect; co-activation of these
muscles are necessary for Duchenne smiles (Ekmandébn, & Friesen, 1990). These results
suggest that both trait and state mindfulness rostef greater positive affective reactivity
towards social out-groups, potentially indicatiideelings of social inclusion or good will.

Both trait and state mindfulness also predicte@dtgrezygomaticus major reactivity
during positive pictures, suggesting that mindfakmay boost positive reactivity towards
stimuli generally found to be pleasant. It may &t imindfulness may foster an ability to savor
or appreciate positive experiences, such that greaisitive emotions are experienced when
positive stimuli are encountered. These findingsiadine with previous work that has found
that individuals who experienced bigger boostsa#ifive emotions in response to pleasant
everyday activities experienced gains in aspectsagfmindfulness over time (Catalino &
Fredrickson, 2011). Further, both mindfulness d®dftequency of experiencing positive
emotions have been consistently linked to greatdrbeing (Brown & Ryan, 2003; Brown et

al., 2007; Fredrickson & Joinier, 2002; Fredricksdd00). Our findings thus imply that perhaps
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positive affective reactivity is operating as a hmusm by which mindfulness produces greater
well-being. Future research should further evalpaigtive affective reactivity as a potential
mechanism of action.

The cause of our findings for state mindfulnessljoteng greater negative reactivity (via
activation in the corrugator supercilii) during éetsexual, negative and neutral pictures are less
clear. State mindfulness did however also predeatgr activation during negative and neutral
pictures in the orbicularis oculi, which is genbéralonsidered reflective of positive affect, at
least when co-activated with the zygomaticus mdjbus, the concurrent activation of the
corrugator supercilii and the orbicularis oculi nisgyreflecting squinting or greater facial
movement more generally during these pictureswaathat is not clear in affective valance
(i.e., clearly positive or clearly negative). Tis&ite mindfulness would predict greater squinting
or general reactivity during negative and neutretiypes could potentially be indicative of
greater curiosity towards the photos, or tryingiake sense of or attend more to these picture
types. However, again, it is difficult to state lwihuch confidence what exactly is occurring
within this pattern of results, thus, these resalesconsidered with great caution.

We also hypothesized that trait and state mind&dmeould predict reduced
physiological reactivity, which we measured withger pulse amplitude and heart rate. We
found that trait mindfulness predicted reduced these reactivity during heterosexual photos
and positive photos at the level of marginal sigarfice. This reduction in heart rate is in line
with our hypothesis. However, since heart rateusllgl innervated by both the sympathetic and
parasympathetic is unclear whether trait mindfudniesassociated with less heart rate reactivity
during heterosexual and positive pictures duedaced sympathetic activation (reflective of a

reduced stress response), an increase parasymgaittetation (reflective of greater resting and
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recuperating). Or because these autonomic systenwsthogonal, it could be a combination of
both processes. Additionally, state mindfulnessmaitipredict heart rate reactivity towards any
photo types, and neither trait nor state mindfdraedicted differences in reactivity in measures
of peripheral vasoconstriction. Thus, although finatings with trait mindfulness and heart rate
are in line with our hypothesis, future researobusth further substantiate and more closely
evaluate autonomic nervous system activation irctimeext of mindfulness to gain a clearer
picture of these relationships.

In hypothesis three we proposed that as a stageeater equanimity, that mindfulness
would predict attenuated bias in participants’-sefforts of how unpleasant to pleasant they
found the photographs. In line with our hypothegesfound that state (but not trait) mindfulness
predicted attenuated bias between ratings of het&r@l and homosexual pictures, as well as
between neutral and negative pictures. These fgsdsnipport the notion that state mindfulness
fosters greater non-judgment and equanimity towargerience for bias between social groups,
as well as bias between negative and neutral gtifflug mindfulness measures did not predict
greater or attenuated bias between positive antlalew positive and negative stimuli.

The attenuated self-reported bias findings for tostxual/homosexual pictures and state
mindfulness and are interesting in light of oudfimgs from hypothesis one. In hypothesis one
state mindfulness was linked to greater positivecsize reactivity (indexed by activation by
both orbicularis oculi and zygomaticus major) tossahomosexual pictures, but not heterosexual
pictures. State mindfulness also predicted grewdgative affective reactivity (indexed by
activation in the corrugator supercilii) towardgdresexual pictures. It may be that state
mindfulness allows for greater positive affect tosdgasocial out-groups, and yet this reactivity

may not be influencing explicit judgment ratingssotial groups; instead self-report behavior is
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less biased. Given that mindfulness increases @idity to be aware of one’s own affective
reactions (e.g., Coffey et al., 2010), this awassmaay allow for explicit judgments and
behaviors that are more purposeful and controle@flecting values of greater equanimity or
unbiased intentions. In other words, mindfulnesy foater more conscious behavior that is in
line with one’s values, and thus individuals highmindfulness are less likely to behave
reactively in response to automatically experieredéelctive reactivity. Although our data can
only tentatively speak to this notion, a great adglrevious work has discussed the relevance
for mindfulness in reducing automatically reactihavior (see Brown et al., 2007, for review).
Study three was designed to further elucidateitigbrfgs from studies one and two,
which found that mindfulness was associated witlucgons in implicit processing. In
particular, given that the attenuated implicit bsassociated with mindfulness in study two
could be the result of reductions in affective tedty or reductions in misattribution, study three
was designed specifically with the aim of furtherastigating mindfulness and affective
reactivity. In study three we used sensitive mezsof affective reactivity (namely, facial EMG)
to the same pictures used in the AMP tasks in stwdy(and we added neutral pictures as well).
Our findings from measures of facial EMG to the foisaused in the AMP task in study two
suggest that the results of study two were lesdylidriven by mindfulness leading to less
affective reactivity to the priming photos. Insteathay be that individuals high in mindfulness
experience the same, if not more positive affeataetivity, particularly to homosexual and
positive photos, however it may be the case thdviduals high in mindfulness are better skilled
at teasing apart the source of their affect (net,experiencing as much misattribution in the
AMP task). This latter notion is in line with prexs work on mindfulness that underscores the

importance that awareness can have in understaadohgorrectly identifying the cause of
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affective experiences (Coffey et al., 2010) foruadg reactive behavior resulting from
misattributed affect. Behaving less reactively been generally been considered a very healthy
skill, and may be particularly so in the contextraérpersonal functioning. Indeed, Barnes et al.
(2007) found that during a relationship conflicatistate mindfulness predicted better
communication quality, which is suggestive that dfiiness may be reducing automatically
reactive behaviors. Given the important and brogalications for well-being that could follow
from the ability to tease apart one’s automatiectff’e responses and act with greater
accordance with one’s values and intentions, futesearch on mindfulness should further
investigate this possibility.
General Discussion

In the past 20 years the field of psychology habee increasingly interested in
mindfulness for its potential for greater wellbefiifigr review see Brown et al., 2007). Indeed,
research on mindfulness has shown remarkable y@sgitiects of it for health and well-being.
Although mindfulness has frequently been citedexsehicial across a variety of domains of
functioning, to date, relatively little basic resgdahas been conducted to support current
conceptualizations of it as a construct. Additibnahe field has been marked by difficulties at
arriving upon a shared definition of mindfulnesen@al to all proposed definitions is that
mindfulness involves greater attention and awaienéwhat is taking place in the present
moment, both internally and externally, (Brown &dRy 2003). However, many researchers,
scholars, and philosophers also consider mindfslteesave an additional defining feature: that
it involves a stance of non-judgment towards e)gmere (Bishop et al., 2004). This aspect of
non-judgment has been described as a stance ofejudiced reactivity”, or an “empirical” in

nature towards experience (Brown et al., 2007)e€bjwithin awareness are thought to be
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experienced simply for what they are, with greatgectivity. Many have considered that non-
judgment is an important factor for mindfulnesstth allows for reduced automatic negative
thoughts (Frewen, Evans, Maraj, Dozois, & Partrid@f#7) and behaviors (Barnes et al., 2007),
and promotes flexible thinking and decision-makifgtther, a stance of greater non-judgment
and openness has been thought to influence experearen at automatic or implicit levels of
awareness (e.g., reducing reliance on top-downggs®s such as desires and expectations that
can color experiences). Although mindfulness hag lzeen described as a stance of greater non-
judgment, previous research has not investigathdwberal evidence of non-judgment at both
explicit and implicit levels of cognitive procesgin

The current research investigated non-judgmentsiari@s of three studies. These studies
looked at the role of state and trait mindfulnesthe context of an implicit, top-down
judgmental process, “motivated perception”, inmplicit affective judgment task, and finally
though psychophysiological measures of affectieetieity and self-reported judgments.

In study one we hypothesized that state mindfulmesdd predict reduced motivated
perception, a top-down perceptual judgment. Paditis higher in state mindfulness, who did
not notice the ambiguity of the stimulus that wedjsvere less likely to exhibit perception of an
image that was personally motivated. This findimgansistent with theoretical notions of
mindfulness supporting more objective perceptioth @menness to whatever is to be perceived,
even when the consequences for what is perceiveersonally relevant. Interestingly, only state
but not trait mindfulness predicted this effecggesting that, although state and trait measures
are frequently correlated, they are capturing deifie variance. Because not all participants high

in trait mindfulness were also high in state mirhdéss at the time when the image was
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perceived, it makes sense that it was the stataraffulness at the moment of the perception of
the image that predicted attenuated bias.

Study two continued to test mindfulness and nompoent in the context of an implicit
attitudes task, the AMP (Payne et al., 2005). Wgoltyesized that as a stance of greater non-
judgment and equanimity, that trait and state milmfss would predict reduced implicit bias for
the two versions of the AMP that we used (positisenegative stimuli and heterosexual vs.
homosexual couples). We found that trait, (butstate) mindfulness predicted reduced bias on
the AMP tasks. We also found that trait mindfulnessdicted reduced vasoconstriction
reactivity (a physiological measure of sympatha@cvous system activation and an index of
affective arousal), at the level of marginal sigrahce, during the AMP tasks. This finding
suggests that trait mindfulness may be operating@ective factor for physiological reactivity
in the sympathetic nervous system. Findings adfes&MP tasks as well as in physiology are
in line with conceptualizations of mindfulness astance of reduced implicit affective biases and
judgments. The results between trait mindfulnesstha AMP bias scores may have resulted
from reduced affective reactivity to the primingfpires — an explanation that would fit well with
conceptualizations of as a stance of greater equnand objectivity. However, given that the
AMP relies on misattribution of affect, these réswould have occurred because those higher in
trait mindfulness were better at correctly sepatptheir affective responses and utilized
affective responses towards the Chinese pictogriapiméorm their response (i.e., they
experience reduced misattribution).

Study three was conducted to further investigagditist possibility — that mindfulness as
a stance of greater equanimity that it predictsiced affective reactivity towards experience.

Using facial EMG as a measure of valanced autonaffiective reactivity to the same pictures
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used in the AMP (we also added neutral picturesjonad evidence contrary to our hypothesis:
trait and state mindfulness predicted increasegtaife reactivity to various picture types.
Briefly, we found both trait and state mindfulnésspredict greater positive reactivity (activation
in both orbicularis oculi and zygomaticus majorvéwds homosexual and positive pictures.
State mindfulness predicted greater positive reiggtio heterosexual couples. We found
potential evidence that state mindfulness predigtedter negative reactivity (activation in the
corrugator supercilii) to heterosexual negative aedtral pictures, however, there was co-
activation in the orbicularis oculi (often an indior of positive affect) to negative and neutral
pictures as well. Co-activation of both of thesesoles may indicate greater levels of squinting,
which could also conceivably indicate greater csitjotowards the pictures.

The results of facial EMG reactivity were contrémyour hypothesis and imply that those
who are more mindful may actually be more affedyiveactive (perhaps more so for positive
and social stimuli). Many researchers and schdilave described mindfulness as stance of
greater objectivity and equanimity. Our findingswever, can be supported by writings that
emphasize that mindfulness is not a stance oftdigst or aloofness (Brown et al., 2007). Quite
the contrary, mindfulness has been described &saesof greater interest and immersion with
experience (Marcel, 2003). Similarly, Buddhist wigfs have discussed that though mindfulness
involves openness to experience, that iteési@usopenness, likened to a “child’s mind”
(Bishop et al., 2004). These characterizationsiafiiminess do not suggest that it is an
affectively flat stance towards experience butdadtone marked by openness and curiosity. Our
findings of greater affective reactivity, espegialreater positive reactivity to positive and sbcia

stimuli, as well as our results suggestive of sgjgnor orienting (i.e., co-activation of
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corrugator and orbicularis during negative and raytictures) fit well within these
conceptualizations of mindfulness.

The increased affect reactivity that we found farse higher in mindfulness is very
intriguing in light of the self-reported ratingsttzese pictures in study three as well as our
findings for the AMP in study two. Specifically, gtudy three we found that participants high in
state mindfulness reported reduced biased evahsatio how unpleasant to pleasant they found
pictures of heterosexual compared to homosexugdlesuo be, as well as for negative
compared to neutral photos. These findings areatidie of a greater state of equanimity
towards the different types of couples, as webbetsveen negative and neutral stimuli. However,
our facial EMG measures found greater positivetr@fictowards homosexual pictures for those
higher in state mindfulness. Taking these finditaggether, we could consider that, while
mindfulness fosters greater reactivity, that farsta who are more mindful, perhaps automatic
reactivity does not necessarily trickle into beloawar judgments to the same extent as those who
are less mindful. This possibility may help us aisake sense of our facial EMG findings and
our AMP findings from study two. Our AMP findingsuld have resulted from reduced
affective reactivity towards the primes, or assuteof reduced misattribution of affect from the
primes onto ratings of the Chinese pictographs.f@eial EMG results suggest that this second
possibility (reduced misattribution) appears mdkely to have been the case. Mindfulness may
lead to greater reactivity, however, it may alsovite the clarity and awareness to separate the
causes of this reactivity (perhaps even at impligsiels), and thus reduce misattribution of affect.

Awareness of the cause of reactivity can allowragewho is more mindfulness to act
in more autonomous ways. Indeed, the ability tcnlteuch with affective reactions has

frequently been considered and evidenced as cenéahanism for the variety of positive
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outcomes that those higher in mindfulness exh#d.( Coffey et al., 2010). It may be the case
that mindful individuals are more affectively reaet and perhaps more so for positive
reactivity; yet mindful awareness may lead to sghseat judgments that are more objective in
nature. The Buddhist monk Nyanaponika Thera wréteeling, in the sense spoken, is the first
reaction to any sense impression”, “If after receva sense impression, one is able to ... make
it the object of bare attention, feeling will na Bble to originate craving or other passions...
giving clear comprehension time to enter and taddeabout the attitude or action to be taken”
(p. 68, Nyanaponika, 1973).

Awareness of affect may also help explain the figdiin the literature that link
mindfulness to greater emotion regulation of nega¢éimotions. Previously this link has been
considered potentially the result of reduced aivecteactivity (those higher in mindfulness
weren’t experiencing as extreme of emotions). Beeanuch of this research has been based on
self-report, which could be reflecting emotion riagion, the field been limited the extent to
which mindfulness could be fostering reduced affeateactivity at the onset of the affect. By
utilizing implicit and psychophysiological measuesswell as self-report measures, the current
research clearly suggests that it’s less likelyddse that mindfulness predicts reduced affective
reactivity, but instead that mindfulness may bedslveg a light of awareness on affect. Greater
awareness of affect may in and itself reduce thengof that affect, possibly trigger emotion
regulation processes (e.g., positive reappraisaita@d, et al., 2011), and lead to reduced
misattribution, and hence less biased judgment.

There are several limitations the current workstand foremost these studies rely on
self-reported state and trait measures of mindédnand thus these studies are correlational in

nature. It remains unknown whether it is mindfubhtsat is directly influencing the effects
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observed or a process that is related to mindfaliasstudies two and three we attempted to
manipulate state mindfulness with our non-meditatindergraduate participants. These
manipulations were unsuccessful. Future reseammhlighutilize experimental manipulations of
mindfulness, such as randomized controlled trialmiadfulness trainings with active controls
groups. Experimental designs will increase our wstdading of the causal effects that
mindfulness may have on affective reactivity, amass of affect, as well as misattribution.
Additionally, given our convenience samples, welarable to speak to the role of mindfulness
cultivated by meditation practices. Many researstaed clinicians believe that mindfulness as
cultivated by training may be experienced diffelgnbmpared to trait levels of mindfulness in
non-meditating samples; however there is littleaekempirical research for this claim. It is
possible that individuals who have cultivated muldéss with training may exhibit a different
pattern of results.

In addition, by relying on state and trait measwfesindfulness we are trusting that they
validly reflect and measure this construct. Althbulge FFMQ and State MAAS have undergone
psychometric testing, they may not be fully captgrine nature of the construct of mindfulness.
In study one we found that noticing the ambiguityhe stimulus was not correlated with state or
trait mindfulness, even though one would expeatragn higher in mindfulness to be more
likely to notice this. Interestingly, noticing tlaenbiguity of the image was predictive of reduced
motivated perception. To the extent that noticimg ambiguity is considered an indicator of
mindfulness, as it reflects greater attention toghesent moment, this finding is in line with our
hypothesis that mindfulness should predict redumetivation. Again, however, since neither of
our self-report measure of mindfulness was assstiatith this behavior, it is important to

consider that these (and other) self-report measuegy not be fully capturing this construct.
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Although the current research helps further oundedge about mindfulness, future
research will be necessary to replicate and futhesidate our findings (especially our
unexpected affective reactivity findings in stutyete). Additionally, since considerable research
indicates that mindfulness leads to greater phiyamwd mental health, it is important to
investigate mechanisms of action. Understandinghar@ems of action is central to developing
better psychological treatments, thus this researay inform future treatment applications. For
example, if greater positive affective reactivsyidentified as a key mechanism of action for
mindfulness towards greater well-being, mindfulnessrventions may be well-served to
emphasize this aspect of it in the trainings.

In sum, the current work tested evidence for anitéfnal aspect of mindfulness: that it is
a stance of greater non-judgment. Across threaestwee explored this notion with implicit,
psychophysiological and self-report measures ajijuents. Studies one and two found that
mindfulness does appear to reduce top-down, biaskgginents. In study three we found that
mindfulness did not, however, predict reduced a&ffeaeactivity; mindfulness was linked to
greater affective reactivity, positive affect reeity, in particular. Taking these studies together
we propose that the heightened awareness of mimefsiimay foster a stance of greater curiosity
and immersion experience. Thus, it may be that fulndss provides clarity for the cause of
one’s affective reactions and to consequently moreirately attribute the cause of them
(reflected in the AMP findings). The ability to bevare of and to separate one’s automatic
affective reactions from subsequent behavior addments is central to acting in more

autonomous ways that may ultimately lead to grea&d-being.
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Table 1. Study 1: Frequencies of noticing the amnbygpf the image and motivated perception.

Ambiguity Noticed

No Yes Total
Exhibited 'O 29 38 67
Motivated
Perception Yes 50 36 a8
Total 81 74 155
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Figure 1. Study 1: The interaction between statedfiiiness and noticing the ambiguity of the stimmun motivated perception.
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Table 2. Study 2: Means, standard deviations, aaicef t-tests heart rate and finger pulse amplitueactivity from baseline to

during the AMP tasks.

Baseline to AMP

Baseline AMP tasks Paired p - value
T-test

Mean 77.404 75.690

Heart Rate 2.823 .006
SD 11.158 11.732
. . Mean 2.090 .1590

Finger Pulse Amplitude 14.989 000

SD .159 .136

Note: Finger pulse amplitude is a measure of wasstciction. Higher arousal leads to greater vassiriwtion,
indicated by lower values. Thus, greater arousaldicated by lower numbers in this variable.
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Table 3. Study 2: Trait and state mindfulness mtaaty psychophysiological reactivity during the AN&3Kks

Standardized Beta  p-value

Trait Mindfulness .014 791
Heart rate

State Mindfulness .001 .981

Trait Mindfulness 261 .095
Finger Pulse

State Mindfulness 151 .246
tp<.10



Table 4. Study 3: Standardized beta coefficientsgmalues for trait and state mindfulness regrdsse psychophysiological
measures while controlling for baseline psychoptiggly.

859

Homosexual Heterosexual Positive Negative Neutral
o B =.952 B =-.062 B =-.053 B =-.010 B =.013
et rage T Mindfuness - p = 700 p=.061 p=.089 p= 720 p=.726
reactivit
y State Mindfulness B =.022 B=-.011 B =-.025 B =-.502 B =-.006
p=.543 p=.737 p=.420 p=.617 p =.880
o =.008 B =.075 B =.009 B=-531 B =.037
Trait Mindfulness p _ _ _ _ -
Finger pulse p=.929 p=.333 p=.898 p=.597 p=.655
. B=-.116 B =.040 B =-.507 B =-.085 B =.031
State Mindfulness ' _ 169 p = .609 p=.613 p=.353 p=.707
tp<.10
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Table 5. Study 3: Means, standard deviations ancegd-tests of log-transformed facial EMG readimio picture types compared to

baseline.
Baseline Homosexual Heterosexual Positive Negative Neutral
Reactivity
Mean -13.907 -13.055 -13.198 -13.381 -13.049 -13.151
Corrugator
N SD 1.0047 1.000 1.033 .984 .992 1.049
Supercilii
5 t-test -4.032 -3.344 -2.515 -4.026 -3.492
n =
( ) p-value .000*** .001*** .014* .000*** .001**
Obicularis Mean -13.872 -13.364 -13.401 -13.034 -13.545 -13.468
Oculi SD 1.225 .831 812 .955 796 .089
(n=74) t-test -3.877 -3.495 5.591 -2.471 -2.871
p-value .000*** .001** .000*** .016* .005**
_ Mean -14.052 -13.880 -13.887 -13.474 -14.032 -13.777
Zygomaticus
_ SD .798 .687 .798 .831 .601 .785
Major
= 6 t-test -1.458 -1.578 -3.886 -.205 -1.952
n =
p-value .150 119 .000**+* .838 .055'

tTp<.10* p< .05, *p< .01, *** p<.001
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Table 6. Study 3: Trait and state mindfulness taay facial EMG reactivity to picture types.

Homosexual Heterosexual Positive Negative Neutral
Min;[ﬁ;;ess B =-.034 B =-.037 B = -.040 B =-.021 B =-.009
Corrugator p=.757 p=.733 p=.708 p=.851 p=.939
Supercll state
Mindfulness B=.119 B =.259 B=.139 B=.190 B =.200
p=.275 p=.057% p=.199 p=.082% p=.070%
Trait
Mindfulness B =.206 B=.153 B=.176 B=.135 f=.101
p =.050% p=.154 p=.115 p=.270 p=.363
Obicularis Oculi
(n=74) State
Mindfulness B=.210 B =.205 B=.209 B =.222 B =.250
p = .045* p=.0567 p=.0607 p = .036* p =.023*
Trait
Mindfulness B=.279 B=.175 B=.264 B=.145 B=.192
Zygomaticus p=.023 p=.152 p=.034 p=.226 p=.129
(r'\]/lijgz,) State
Mindfulness p=.271 B =.282 B=.310 B=.160 B=.134
p=.027* p=.019* p=.013* p=.181 p=.290

fp<.10,* p<.05, **
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Table 7. Study 3: Means and standard deviatiormadiovascular measures and paired t-tests of clkang cardiovascular

measures from baseline while viewing the variootupe types.

Baseline Homosexual Heterosexual Positive Negative Neutral
Mean 73.961 70.539 70.884 72.710 71.557 71.933
Heart rate SD 11.571 10.767 10.753 11.291 11.399 11.464
(n=75) t-test 8.363 8.104 3.15 7.720 4.644
p-value .000*** .000*** .001*** .000*** .000***
Mean 1.928 1.090 1.056 1.166 1.169 1.135
Finger pulse SD 371 455 441 458 490 438
(n=75) t-test 2.669 4.057 .805 .962 1.614
p-value .009*** .000*** 424 .339 11

** p< 001
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Table 8. Study 3: Means and standard deviationdezsantness ratings towards photograph types.

Heterosexual Homosexual Positive Negative Neutral
Means 5.060 3.119 5.512 2.695 3.870
Standard Deviations 0.912 1.255 0.599 0.602 0.304

Note: Ratings were on a scale of 1 — 7 from (1)r{Menpleasant” to (7) “Very pleasant”, thus a saofrd would reflect a neutral
reaction.
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