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MINDFULNESS AS A MODERATOR OF THE EFFECTS OF PRIMBNON MOOD
BY
Victoria A. Farrow

ABSTRACT

Many studies have demonstrated the unconsciousenatinformation processing,
specifically in terms of subliminal priming. Mindhess, is in part concerned with the ways
individuals attend to and react to stimuli. Thereat study sought to understand whether
mindfulness moderates the effect of subliminal prgron mood.

My methods involved subliminally priming particigarwith either a positive or negative
mood. Following this, participants completed a nemdf individual difference measures,
including ratings of their present explicit and imp affect and trait mindfulness. | suggested
two (competing) hypotheses regarding explicit repof mood and facets of mindfulness. First, |
hypothesized that participants reporting higheelewf acceptance/nonjudgment would be less
affected by the subliminal primes. Alternately,tpapants reporting higher levels of awareness
would be more affected by the primes.

Results indicated no interaction effect of acceptaand priming condition on affect.
However, | found an interaction effect of awarerasd priming. Among those in the negative
priming condition, higher levels of awareness wetated to less negative affect (i.e., more
positive affect), suggesting that those highenvar@ness were less affected by the prime. This
finding was contrary to my hypothesis (i.e., | poted that this effect would be found for those
higher in acceptance, not awareness).

Results from this study suggest that awarenessamayportant facet in helping to

prevent changes in mood from negative stimuli.
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CHAPTER 1

INTRODUCTION

Mood is complex. Music, weather, food, drugs, aadhiones — just to name a few — can
all impact our mood. Mayer, Salovey, Gomberg-Kaufraad Blainey (1991) propose a “meta-
experience of mood” model that includes emotioatesl experiences (physical, emotional, and
cognitive) as well as emotion-management relatgeances (thoughts of whether to take
action to change the environment, thought suppesand denial). Given the complex nature of
mood and the different aspects that composeid nbt surprising that many different
experiences can affect mood. In fact, there is @vttence to suggest that at times we may be
unaware of the events or experiences which inflaenoe moods (Bargh & Chartrand, 1999).
Increased awareness of our surroundings, our thswgid emotions, and our relationship to and
acceptance of these phenomena (conceptualizedhasuiniess) may affect how we interact with
the environment and, thus, our moods.

The study of mindfulness may help us better undacshuman consciousness and modes
of processing experiences as they relate to mooakder to systematically study mindfulness in
the context of mood, researchers may take advaofape effects of priming. By performing
experimental manipulations aimed at inducing atp@sor negative mood, we are thus able to
examine the cognitive processes that may be inddlvéhe experience of mood. The proposed

study will examine mindfulness as a moderator efdfiects of priming on mood.

Automaticity and Priming
The notion of automaticity — that judgments, Iabebncepts and ideas are often imposed

automatically on what we encounter (Bargh & Chadrgl999) — is now accepted by



mainstream psychology. It has been argued thatiohgals have limited (conscious) attentional
capacity (Miller, 1956); automatic mental processawve to ‘free up’ some space, so that we are
not exerting cognitive effort on tasks which nodenneed our attention. Some common
examples of this phenomenon are driving, playinghatrument, or typing on a keyboard. In
these cases, skill acquisition is intentional, Hreddevelopment of automaticity is contingent
upon what Bargh and Chartrand (1999) identify asdfient and consistent pairing of internal
responses with external events (p. 468).” They algae that there are times when the process
of automation may itself be automatic, that isntemtional. They propose that if we frequently
and consistently use the same set of mental presesgler the same circumstances, the
processes may start to become automated.

Support for this theory is provided by studies simgvthat goals and motives can become
automatically activated by situations without irtten or conscious awareness. In one study,
participants whose concept of ‘rudeness’ was primasgrupted the experimenter more
frequently and quickly than those that were primeth ‘politeness’ stimuli. In another
experiment, participants who were primed with atedly stereotype walked more slowly down
a hallway after the study than did controls (Bat@hen, & Burrows, 1996). This last example
shows how consistent pairings can affect our cagrstand behaviors, often without our
awareness. The concepts of ‘elderly’ and ‘slow’ @ften paired in our society. Thus, when one
encounters the concept of ‘elderly’, the conceptl(stereotype) of ‘slow’ is automatically
activated. Interestingly, research has also shagmfieant activation increases in the basal right
hemisphere of the brain in both an evaluation prgr{unconscious) condition and a conscious
evaluation condition. In the evaluation priming ddion, subjects were instructed to perform

nonevaluative semantic categorizations (as opptsexplicit evaluative categorizations). In



this nonevaluative task, the same area of the bvamactivated as it was among those who were
consciously evaluating it (Cacioppo, Crites, & Gag 1996). These biological findings further
support the theory of automaticity.

There are various ways to prime individuals wétgeted concepts or ideas. One theory
holds that individuals assign incoming perceptofdrimation into cognitive categories, which
are abstract representations of conceptually klafermation. The accessibility of categories
determines the selection and interpretation ofadacformation. The more accessible a category
is, the more likely it is to be used. The more ntlgea category has been used, and the more
frequently it is used, the more likely it is to detivated (Bargh & Pietromonaco, 1982). If we
present individuals with target words, traits oh&aors prior to asking for their thoughts,
feelings, judgments or opinions, we may capitatimehe recent categorization of the material.
In the study described above where participante \wamed with the elderly stereotype, they
were instructed to complete a scrambled-sentestesigpposedly to measure language
proficiency. The control group received a neutrakavtest. The experimental group’s test
contained words associated with the elderly stgpeptsuch as ‘wrinkled,” ‘Florida,’ ‘forgetful,’
and ‘old’ (Bargh, et al., 1996). In this type ofrpmg, subjects are momentarily aware and
conscious of the words (or traits or behaviors}),dmnot make the connection between the tasks
at hand.

Another option for priming involves subliminal gentation of the stimulus — that is,
presenting the information below the thresholddmnscious awareness. The information may be
presented visually, in the form of pictures, or aatically, in the form of words. In 1982, Bargh

and Pietromonaco showed that by subliminally exppgiarticipants to hostile-related stimuli,



they in turn rated an ambiguous target as moreladsan those who were not subliminally
primed.

There has been much research in the last 25 ygpp®ding the premise that subliminal
priming (unconscious perception) can produce effeldbhe procedure used by Chartrand and
Bargh (1996) is often replicated. Participantsiaséructed to look at a fixation point in the
middle of a computer screen. Words are flashedwatgoints equidistant from the fixation point
around the screen. These four points are outs&lpdlticipant’s foveal region. Participants are
primed with stimulus or neutral words, dependinglmcondition. For the priming condition, a
stimulus word is flashed for 60-ms, and then is edrately followed by 60-ms masking string
of letters in the same location. This procedure esakimpossible for the participant to see the
stimulus words, even if they immediately looked &oavthe flash of the stimulus word, thus
ensuring the subliminal aspect of the method. gh & Chartrand (2000) for an in depth
review of subliminal priming research and procedurmting that information presented in the
parafoveal region for a specific amount of timeginet reach conscious awareness, but to a
certain extent it is processed subconsciously.)

Research has shown that we can prime an individilalcertain concepts and traits, but
can we actually prime (and in turn induce) positwel/or negative moods? The ability to
experimentally manipulate mood is important becausenay then be able to study a variety of
cognitive and emotional factors that accompanyiti@dd. (Many mood induction techniques
exist that require conscious awareness, such aBingca pleasant or unpleasant memory, or
watching an uplifting or depressing movie. Howeweg, wish to examine those mood induction

techniques that are unconscious and can be achtlexedyh a priming paradigm.)



One option that may induce very basic affectivactions is the subliminal presentation
of faces with varying emotional expressions. Wihkign, Berridge, and Wilbarger (2005) used
this technique and found that subliminally preseéritappy versus angry faces subsequently
affected participants’ pouring, consuming and @tiha beverage. Another technique for
priming mood is to expose individuals subliminathypositive or negative words. Chartrand, van
Baaren, and Bargh (2006) employed this method amdd mood effects in their participants, as
well as differences in information processing syle

Within the field, there has been some debate albbather priming individuals using
words and then assessing for their mood is simgryastic priming. Critics have argued that the
mood effects found in affective priming are actydlist the effects of semantic priming, which
is based on the concept of spreading activatiareafal networks (Storbeck & Robinson, 2004).
For example, if we prime a person with the wordrwand then ask about their mood, it is not
surprising that the reported mood may be ‘bad,alise both words are associated with
negativity. Perhaps what is primed is the concépegativity, and not actually a negative mood.

The argument for semantic priming is understareld®ésearch has shown, however, that
mood effects are not limited to explicit reportswdod. As has already been described,
individuals primed with happy faces engage in défe behaviors than those primed with angry
faces (Winkielman, et al., 2005). Perhaps the nmbstesting support for affective priming
comes from studies that examine how priming affedtemation processing styles. Chartrand
and her colleagues (2006) showed that when indalsdare primed with a positive mood,
stereotypes influence their judgment to a greatwmd than when they are primed with a
negative mood. The authors argue that these fisddegur because when one’s environment is

filled with positive things, the environment is saed to be safe and friendly, resulting in a



positive mood and therefore a heuristic processiylg. This supports previous research that
moods affect information processing style (Blesalgtl996). These effects further support the
notion that it is not simply the concept of ‘pogi or ‘negative’ that is being primed. Priming
actually induces mood states.

Some of the research noted above demonstratesibeti@ffects from mood priming. In
one of the studies described, Winkielman and cgllea (2005) found behavioral differences in
their subjects as a result of the priming conditiout they did not find a prime effect on
participants’ reported explicit affect. Their bel@awvas in line with what would be expected
from those in a positive or negative mood stateit-plarticipants’ reports of explicit mood did
not reflect this. How might this be? One possipili that these participants demonstrated
implicit positive (or negative) mood states, bus tthid not translate into explicit self-reported
mood.

What exactly is implicit mood? Drawing from resgaand theory regarding implicit
attitudes, Quirin and colleagues (2009a) suggebidnood results from the way we process
information. Researchers have conceptualized impglittudes as involving two types of
information processing systems: An associativermfdion processing system exists alongside a
reflective system. The associative system (implaiterates through the automatic spreading as
different representations are activated. The reflesystem (explicit), however, involves
conceptual classifications (Strack & Deutsch, 2064)lowing this theory, Quirin and
colleagues (2009a) defined implicit affect as “dutomatic activation of cognitive
representations of affective experiences.” The@astbuggest that implicit affective experiences
operate at a preconscious level, involve the atmtimabf a great amount of affective information

at the same time, and occur through a more hofsticessing style. The reflective system, on



the other hand, typically involves sequential/atalgrocessing; this system is what is tapped
when examining explicit reports of mood. Primingynadfect both implicit and explicit mood

via the activation of both systems.

Mindfulness

Building on the concept of automaticity, it hagbergued that individuals may engage
in two types of information processing (Brown & @on, 2009). The first mode has similar
conseqguences to automaticity and is known as @iural attitude’ or default processing.
Anything that comes into awareness is held witte lzrention very briefly (or not at all) before
we begin to have cognitive and emotional reacttortbe stimulus. In this mode, everything is
experienced subjectively, interpreting what it meedor me.” Additionally, events are filtered
through cognitive operations that are often hahifliae result is that our reactions are often
evaluative — i.e., addressing whether the stimigslig®od/bad, pleasant/unpleasant, etc.

According to Brown and Cordon (2009), the altéemaode of processing has been
referred to as a ‘phenomenological attitude.’ Walves holding objects and perceptions in
awareness without reacting to them. Although reastimay still occur, the individual who is
engaging in this type of processing would viewris@ctions and observe them as a part of the
experience, without getting ‘caught up’ in the fiegé or thoughts. This second type of
processing is what is being cultivated in mindfgmeractice.

Much has been written about mindfulness in regeats. An operational definition has
been proposed by Bishop et al. (2004):

We propose a two-component model of mindfulness. firet component involves the

self-regulation of attention so that it is mainedron immediate experience, thereby
allowing for increased recognition of mental eventthe present moment. The second
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component involves adopting a particular orientatmvard one’s experiences in the
present moment, an orientation that is characteizecuriosity, openness, and
acceptance. (p. 232)

How might mindfulness be beneficial in terms ofrrta health? Brown and Cordon
(2009) offer several suggestions. They suggestipaeing more sensitive to (and more aware
of) objects and thoughts, we might be able to uacewd challenge our views of reality.
Through attention, we might be able to better itigase and process thoughts and events, which
in turn may lead to active emotion regulation. Théso discuss the literature reviewing
emotions, noting that we tend to experience cdecafwhich are subjective feelings of pleasure
or displeasure). However, the emotions are usadlbut something — that is, we assign
meanings (cognitive appraisals) to different exgraees. As previously mentioned, mood is
composed of many aspects, including emotional esipeses (Mayer et al., 1991). A mindful
approach teaches individuals to disengage fronushial (and often unconscious) evaluative
process that often accompanies emotions and mdbdgy also prevent cognitive distortions
and misinterpretations.

Another important way mindfulness bolsters mehellth is that it discourages
experiential avoidance, which has been shown tmbelated with psychological distress
(Plumb, Orsillo, & Luterek, 2004). Problems with @ton regulation are also common to many
psychological disorders. Mindfulness practice muilfht to increase the ability to tolerate
negative emotions, leading to enhanced emotionaggn (Corcoran, Farb, Anderson, & Segal,
2010).

To summarize, mindfulness encourages present-micamenreness and nonjudgmental
acceptance of thoughts and experiences. This teamlgdecrease in evaluative judgments, and

therefore less reactivity. When one is less readtihe environment and less judgmental of



one’s feelings, a greater sense of equanimity @sl&lthough the feelings may remain (e.qg.,
sadness), dropping the fight against such feelngg change the experience itself, and sadness

may seem less aversive.

Mindfulness and Priming

Mindfulness has only begun to be systematicallgisd in the last decade with the
publication of several validated measures. Theomlig one study known to this author that has
evaluated the way mindfulness interacts with prgniRadel, Sarrazin, Legrain, and Gobance
(2009) conducted their study in a natural environtrea classroom setting. Students were
randomly assigned to two groups; each group reddive same lecture, but with different
subliminal words imbedded in a slideshow; one gneag primed with autonomous motivation,
with the subliminal words ‘interested,’ ‘desireyilling,” and ‘free.” The controlled motivation
priming condition were subliminally primed with tkerds, ‘obligation,’ ‘constraint,” ‘forced,’
and ‘ought.’ Based on previous research, the asthelieved that autonomous motivation
priming would lead students to be more interestetiatentive, and in turn lead to better
performance on a test following the lecture. Thisp &ypothesized that mindfulness would
moderate performance, with students higher in nuiimélss being less affected by the primes.
Indeed, the authors found that among those lowerimifulness, there was a significant
difference in test performance between the comiticdind autonomous conditions. Among those
high in mindfulness, however, there was no diffeesim performance (i.e., the students were
‘immune’ to the primes). Because mindless individudten act on ‘automatic pilot,’ it can be
argued that they were more susceptible to the gridendfulness, in theory, leads to more

systematic processing and the exertion of contret effort and decisions, as opposed to more
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reflexive processing. Thus, the findings from ttisdy further support the notion that
mindfulness enables individuals to be less affebiedxternal stimuli and exert more control
over their responses.

Although it did not assess mindfulness directlgtdy conducted by Nielsen and
Kaszniak (2006) may still be relevant to this rewieecause some forms of meditation are
believed to cultivate mindfulness. The study coreganeditators to non-meditators and used a
priming technique to detect differences in subtte®gonal feelings. Participants were presented
with a target stimulus for 45-ms (unpleasant oagéat high arousal picture) that was buffered
by a forward (45-ms) and backward (2910-ms) mastlerAeach presentation, participants rated
emotions on 2 dimensions — valence and arousal; fohumd that nonmeditators rated masked
unpleasant pictures as significantly more unpleatbem did meditators. Other results indicated
that nonmeditators were sensitive to valence inédion in masked pictures, but meditators were
not. Furthermore, the researchers found that noiates rated unpleasant masked pictures as
significantly more unpleasant than pleasant magketdres — a pattern that is consistent with
accurate valence discrimination. Interestinglycamtrast to the nonmeditators, meditators did
not discriminate among masked pictures on the ealeimension. The authors had originally
predicted that meditators would show greater disicration, since meditation (and mindfulness)
is linked to greater emotional awareness. Althothghresults described above contradicted their
original hypothesis, their findings may still belime with the theory of the ways in which
mindfulness operates. They explain that as med#a&iohance their emotional awareness, they
also learn to develop an attitude of observingthed letting go of their emotions. This in turn
may lead to superior emotion regulation capabdjtend prevent the elaboration of feelings

(from evaluations), especially when the origintué feelings is unknown. It seems that the
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authors have interpreted the data in a way thafisitheir general view of meditation; while
such an interpretation may be suspect (i.e., ntemahat the data showed, the authors could
have been interpreted it similarly), it is also gibke that this process reflects a gradual
understanding of the phenomenon.

There are no known studies that examine how mindés interacts with the effects of
priming on mood, specifically. The proposed stuelgks to clarify the relationship. Given the
increased interest in mindfulness and its benkditemotional well-being, it is important to
study how varying levels of mindfulness can affegerson’s mood, specifically when the

mood-inducing stimulus is outside of one’s conssiawareness.

Hypothesis

The current study subliminally presented individuaith positive or negative valenced
words, which have been shown in other studiesdada positive or negative mood states,
respectively (Chartrand et al., 2006). Participainém completed scales assessing implicit and
explicit mood, as well as questionnaires assedsirals of mindfulness. My goal was to
examine mindfulness as a potential moderator ofdywoning effects. Specifically, | wanted to
evaluate whether higher levels of mindfulness waonkdtdease or decrease the effects of priming.

Two of the specific features of mindfulness ledhe hypotheses for this study. First,
because there is a nonelaborative component teetheegulation of attention in mindfulness,
mindful individuals tend to not get caught up iminative thoughts or assign meaning or
judgments to experience. This in turn keeps themergmunded and less affected by external
stimuli (Bishop et al., 2004). Second, the opearteand acceptance of experience leads to

mindful individuals being able to fully experientteir emotions (Kabat-Zinn, 1990), and
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enhanced emotional intelligence and emotionaltgléfeldman, Hayes, Kumar, Greeson, &
Laurenceau, 2007). Drawing from these two featurpsoposed two (competing) hypotheses
regarding explicit reports of mood, and one hypsitheegarding implicit mood reported after
priming. Certain facets of mindfulness were exp&ttedetermine the outcome, discussed
below.

Hypothesis 1.0ne aspect or facet of mindfulness involves namuental acceptance of
situations, experiences, and emotions. It was Ingsited that participants who reported higher
levels of acceptance and nonjudgment would beatgsted by the subliminal primes than those
with lower levels. That is, participants who regarbeing less accepting of their experiences and
more judgmental would report more negative moodse(wprimed with negative words) and
more positive moods (when primed with positive v&rdn explicit mood scales than
participants with higher levels of acceptance amojudgment. This was anticipated because
mindful individuals (i.e., those more accepting #&&b judgmental) may not engage in resistance
to external stimuli, and by not resisting, they alée to let resulting emotions or reactions go
more easily, thus ‘resetting’ back to their baselmotions. This was evaluated by examining
scores on the Nonreactivity and Nonjudgment sulsaai the Five Facet Mindfulness
Questionnaire (Baer, Smith, Hopkins, Krietemeyeil dey, 2006), and the Acceptance
subscale of the Philadelphia Mindfulness Scaled@aotto, Herbert, Forman, Moitra, &

Farrow, 2008). (See Methods section for more indrom on these measures.)

Hypothesis 2.Another perhaps equally important aspect of milmdfss involves
awareness of internal emotional experiences antylsehsations as well as external stimuli. It
was hypothesized that participants with higher leeé awareness would report more negative

moods (when primed with negative words) and momatiye moods (when primed with positive
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words) on explicit mood scales than participanthJuawer levels of awareness. This was
anticipated because individuals who are more awfiteeir affective experiences may be more
readily able to identify what they are feeling. 3was evaluated by examining scores on the
Observe, Describe, and Act with awareness subschtbe Five Facet Mindfulness
Questionnaire, and the Awareness subscale of tiedelphia Mindfulness Scale.

Hypothesis 3.Priming was expected to have an effect on imphmbd, but this effect
was not expected to be moderated by mindfulnesat i$hparticipants who were primed with
negative moods would report more negative affed, @articipants who were primed with
positive moods would report more positive affectressasured by the implicit mood scale.
Emotional clarity and emotion regulation tend t@meve as mindfulness increases, leading to
differences in the explicit mood scales. Implicbad, however, was expected to be the same
regardless of levels of mindfulness. It was hypsited that all participants, regardless of how
mindful they were, would have the same initial exg®ce in response to the primes, which can

be conceptualized as implicit mood.
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CHAPTER 2
METHOD

Participants

Ninety-three English-speaking college studentti@pated in the study. The number of
participants was selected in order to provide sigfit power (.80) for the study in order to detect
an effect size halfway between small to medium rkeduhe participants did not meet the
criterion of being a native English speaker (asnaéef by learning English before age 10;
Chartrand & Bargh, 1996) and were excluded fromyaes. An additional 2 subjects were
excluded because of their awareness of the manipulgee Awareness of Manipulation in the
Results section for more information). Thus, tmafisample consisted of 87 participants. Ages
of participants ranged from 17 — 41, with a meam @fgl9.64 +/- 2.90 years. The majority of the
sample was female (67%), and 33% of the samplenveds. Regarding race/ethnicity, 71% of
participants self-identified as Caucasian, 13% iap#hic, 12% as Asian/Asian-American, 9% as
African/African-American, and 3% as Native Americ@Rercentages add up to more than
100%, because 14% of the sample selected moreotterace/ethnicity.) Participants were
recruited from undergraduate classes in psychadogyprivate, mid-Atlantic university. For
their participation in the study, participants rieee required psychology course credit or extra
credit in a psychology class.

Students were excluded from participation in ttuelg if they were non-native English
speakers (as is common in subliminal priming stidier if they had previously participated in a
priming study through the Social Cognition and Augdicity Research Laboratory at the

university.
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Measures
The following measures were completed by partidigian
Five Facet Mindfulness Questionnaire (FFMQ)(Baer, Smith, Hopkins, Krietemeyer,
& Toney, 2006). This 39-item questionnaire was ttgwed by pooling existing mindfulness
guestionnaire items and conducting factor analysetentify facets of mindfulness. The five
facets are: Observe, Describe, Act with Awarendssjudgment of Experience, and
Nonreactivity. Participants choose their respoffiseg a 5 point rating scale (with responses

ranging from never or very rarely true to very ofta always true).

The authors reported adequate to good internaistensy for each of the subscales, with
alpha coefficients ranging from .75 to .91. Alltbé subscales (with the exception of the
Observe and Nonjudge subscale) are modestly ctedetaith each other (.15 - .34), suggesting
that the facets are related but distinct constré@sstruct validity of the FFMQ has also been
demonstrated: the authors report significant cati@hs between FFMQ subscales and related
constructs (e.g., Observe and openness to experiBrescribe and emotional intelligence).
FFMQ subscales also show significant negative tadroms with constructs that theoretically
reflect an absence of mindfulness (e.g., thougbpassion, alexithymia). In the current study,
alpha levels were as follows: FFMQ Autopilot/ActtiMwareness/Concentration/Nondistraction
subscale, .892 (8 items); FFMQ Describing/Labelirt words subscale, .910 (8 items); FFMQ
Nonjudging of Experience subscale, .877 (8 itefAB]MQ Observe subscale, .736 (8 items);
FFMQ Nonreactivity to Inner Experience, .827 ().

Philadelphia Mindfulness Scale (PHLMS).(Cardaciotto, Herbert, Forman, Moitra, &
Farrow, 2008). The PHLMS is a newer mindfulnesssusathat is composed of two subscales:

(nonjudgmental) Acceptance and (present-moment)rémess. Although it is not used as
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frequently, it is a valid alternative to the FFMIhis measure was used because it
conceptualizes mindfulness in a more direct (antlgyes simpler) way than the FFMQ. The
authors note that, according to Kabat-Zinn (199%) Bishop and colleagues (2004), awareness
and acceptance are the two core components of ahnedfs, and as such the PHLMS measures
only these two components. The authors also natdlte Observe subscale of the FFMQ (which
may be tapping into the same construct as the Aveagesubscale of the PHLMS) did not fit the
hierarchical model of mindfulness in the full sasnfaer, et al., 2006). Because its subscales
are not correlated (as are most of the FFMQ subesiahe PHLMS allows for examining the

concepts separately.

Internal consistency for the validation analysigwva normative student sample (n=559) was
adequate (alpha = .74 for the Awareness subs@al@ry good (alpha = .82 for the Acceptance
subscale). Convergent validity has also been detrated for both subscales. The Awareness
subscale was significantly correlated with othatimments that measure awareness, attention,
and reflection. The Acceptance subscale was peSjtoorrelated with instruments that measure
acceptance and willingness, and negatively cogdlaith measures of thought suppression and
anxiety, as expected. In regards to discriminahtiig social desirability was unrelated to the

Awareness subscale and only weakly and negatiehglated with the Acceptance subscale.

The PHLMS is a shorter (20 item) measure, and @paints rate each item on a 5-point
rating scale (never — very often) according toftequency with which the item was experienced
over the last week. Scores are obtained by sumthangesponses for each of the scales, with the
Acceptance scale being reverse-coded. Higher soeflest higher levels of
awareness/acceptance. In the current study, adpledsifor the subscales were: PHLMS

Awareness subscale, .794 (10 items); PHLMS Acceptanbscale, .838 (10 items).
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Implicit Positive and Negative Affect Test (IPANAT) (Quirin, Kazen, & Kuhl, 2009a).
This scale indirectly assesses positive and negaffect by having participants rate the extent to
which six artificial words subjectively convey difent emotions. Participants are presented with
each of the following artificial words: SAFME, VIKE TUNBA, TALEP, BELNI, and
SUKOV. Along with each artificial word, they aregsented with the following emotion words:
happy, cheerful, energetic, helpless, tense, dntlited. Participants rate how well the artificial
word matches with the emotion word (1=doesn’t fialhto 4=fits very well). Participants are
told to let their ratings be guided by their spomtaus feelings. Scores are computed in two
steps. First, scores are computed for each emotood (e.g., cheerful) by averaging all six
artificial word judgments for that word (e.g., azge ratings of cheerful presented together with
each word). Then, positive and negative affectessabres are computed by averaging the scores
derived from the positively valenced adjectivegfta cheerful, energetic) and the negatively
valenced adjectives (helpless, tense, inhibiteldg Gasic idea behind this measure is that if a
participant is feeling positively, he will rate thesitive emotion words (happy, energetic,
cheerful), as a good match for the artificial wdfdhey are feeling negatively, however, ratings

for the negative emotion words (helpless, tendgbited) would be higher.

Factor analyses revealed two independent factorgplicit positive and negative affect.
Internal consistency (Cronbach’s alpha) for thedegion sample (n=205) was .81 for both the
implicit positive (PA) and implicit negative affe(A) scales. Test-retest reliability after one
week was .72 for PA and .76 for NA, suggesting that scale may have a strong trait
component. Construct validity was demonstratedidpyificant correlations between implicit PA
and NA and state explicit affect ratings from tlales of a well validated explicit PA/NA

measure, the PANAS (Watson, Clark, & Tellegen, 1988 well as state explicit ratings of PA
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and NA scales with the emotion words from the IPANAhis indicates that state implicit affect
is also being measured. The IPANAT has also beewrsito be sensitive to affective stimuli. A
PA induction (showing positive photographs) le@toincrease in implicit PA, whereas an NA

induction (showing negative photographs) led tangrease in implicit NA.

It should be noted that the IPANAT has only beelidased with a German-speaking
sample. However, the same artificial words usedHferGerman language version of the
IPANAT were used for this study, as they are singpjombination of letters with no meaning in
English as well. Alpha levels for the current stuagsre: Implicit Positive Affect ratings, .738 (18
items); Implicit Negative Affect ratings, .699 (it8ms). After examining intercorrelations of the
measures (reported later), it was noted that Imghasitive and Implicit Negative affect ratings
were positively correlated (r=.445, p<.01), an yrexted relationship. | thus calculated alpha for
Implicit Positive and Negative items combined (&8ns) to further examine this phenomenon.
An alpha of .801 indicates that participants wexaagally providing similar ratings for both
Implicit Positive affect and Implicit Negative affieitems. One possible explanation of this
surprising finding is that participants may havendestrated a bias in their responses on the
IPANAT (the Implicit Positive and Negative affedade), such as rating all adjectives (both
positive and negative valenced) as a good (or ted¢h for the nonsense word. This could
describe the correlation between the Positive amgllve scales, as well as the high alpha when
the scales are combined; see the Discussion sdotifurther exploration of these findings.

Modified version of the ‘Affect-Arousal Scale’.(Salovey & Birnbaum, 1989). A modified
version of Salovey and Birnbaum'’s scale has beed bg other researchers to assess mood
states after various priming tasks (Aarts & Dijkktes, 2003; Aarts, Oikawa, & Oikawa, 2010;

Bargh et al., 1996; Chartrand et al., 2006; CusMeas, Wildenbeest, & Aarts, 2008). For a
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study in which participants were primed with eithguositive or negative mood (Chartrand et
al., 2006), differences in self-reported mood wertend between groups as assessed by this
scale. In contrast, studies that did not involvead induction, but rather primed other
concepts, such as stereotypes and goals (Aartgk&tBrihuis, 2003; Aarts, et al., 2010; Bargh, et
al., 1996; Custers, et al., 2008) did not findeténces in mood between control and
experimental groups (of primed individuals). Takegether, this seems to support the validity
of this brief measure of mood; when we would expedividuals to report more positive moods,
they do so on this scale. Conversely, when we wexjiect no change in mood, participants do

not report more positive or negative moods onghale.

This questionnaire contains eight bipolar itemsti€lpants rate each dimension based on
how they feel at the moment with a response sdale 5. The emotion/affect dimensions are
bad-good, disappointed-satisfied, sad-happy, asplefised-pleased. The arousal dimensions are
calm-excited, tired-energetic, down-elated, angsedroused. The affect ratings are averaged
together to generate an “affect” mean rating; #raesis done for the arousal ratings. Due to an
experimental error, one of the affect rating dimens (bad-good) was removed from the
guestionnaire. Thus, the final affect rating coeslof the mean of 3 items. In the current study,
alpha levels were: Arousal ratings, .701 (4 itemA$fiect ratings, .913 (3 items). On this scale,
higher ratings reflect more positive affect, lowatings more negative affect. (For the remainder
of this manuscript, Affect and Arousal (capitalize€elfer to the scores on this measure.)

Center for Epidemiological Studies Depression ScaléRadloff, 1977). A subset of 58
students of the final sample (n=87) also complétexilcommonly used measure of depression
for a separate study. It is a short (20-item) sgplert scale that asks participants to read afist

common depressive symptoms and rate the exteriithvthey have felt that way in the last
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week (rarely or none of the time, some or a lifi¢he time, occasionally or a moderate amount
of the time, or most or all of the time). Data fréims measure were not used in analysis for the
current study.

Attributional Style Questionnaire. (Peterson, Semmel, von Baeyer, Abramson,
Metalsky, & Seligman, 1982). A subset of 58 studaitthe final sample (n=87) also completed
this measure for a separate study; this measuessess participants’ explanatory style for good
and bad events using three causal dimensionsnaiiiy, stability, and globality. Participants are
presented with12 hypothetical events (half gootf,bed) and write down the one major cause
of each event and rated each event separatelgtinality, stability, and globality. Data from
this measure were not used in analysis for theeatistudy.

Emotion Regulation Profile-Revised(Nelis, Quoidbach, Hansenne, & Mikolaiczak,
2011). A subset of 58 students of the final sanipte87) also completed this measure for a
separate study; this is a vignette-based measatr@ithsents participants with 15 different
emotion-eliciting scenarios, followed by eight pbssreactions. Participants are asked to select
the reaction that would likely describe them. Theasure is used to assess up-regulation of
positive emotions and down-regulation of negatim®®ons. Data from this measure were not
used in analysis for the current study.

Demographics and Meditation.Basic demographic questions were asked of paatits)
including age, sex, ethnicity, etc. Participantsenaso asked about their experience with
meditation, including the type and frequency. Hogrevesponses were so varied (e.g., yoga,
prayer, quiet time, etc.) that they prevented appate categorization for analyses. Thus,

responses regarding type and frequency of meditatere not used in analyses.
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Procedure

| assigned participants to a positive or negatmna®d priming condition, with condition
alternating for each successive participant. Thdystvas conducted on a computer in a
laboratory, using MediaLab and DirectRT softwarlee Ppriming procedure has been used and
replicated in priming studies (Chartrand & Barg@9; Chartrand, Dalton, & Fitzsimons, 2007,
Chartrand et al., 2006). Participants first sigaembnsent form indicating they would be
participating in two separate, unrelated experisentey were told that the first study involved
a visual acuity task that measured their reactran,tin which they would look at a fixed point
in the center of a computer screen. They werett@tbrief flashes would appear at various
points around the screen, and that their task avag s designated key on the corresponding side
of the keyboard (e.g., if flashes were on thedafe of the screen, they were to hit the “F” kéy; i
flashes were on the right side of the screen, there to hit the “J” key.) They were told that the
second, unrelated study simply involved answerimgstjons about themselves.

After they signed the consent form, participan&enseated at a computer. They again
read instructions on the computer for the “vigileh@priming) task. They practiced hitting the
designated keys in a trial exercise before the baglan. An asterisk was displayed in the center
of the computer screen, where participants weckttofocus their eyes. Each stimulus word was
flashed at various points on the screen for 604masveas immediately followed by a 60-ms
masking string of letters. The stimulus words cindee this study were chosen from research by
Ruys and Stapel (2008). The following words, frdmait mood induction subliminal priming
experiment, were used in this study: “wonderfugiveet,” “positive”, and “good” (for the
positive mood priming condition), and “horrific,tfuel,” “bad,” and “negative” (for the

negative mood priming condition). Of note, the Rays Stapel (2008) article from which these
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methods were drawn has since been retracted folipracent evidence of fraud on the part of
Diederik Stapel. Implications are addressed inQlseussion section. This is the only known
study that used these specific words. Participanggged in 76 trials; that is, the four stimulus
words (depending on the condition) were repeatedramdomized order, exposing the
participant to 76 subliminal primes.

After the priming task, participants were agaild tihat they were to participate in a
separate study that involved some questionnaiféss fleception has been repeatedly used in
priming studies, and the method for the presemtystollowed those of Chartrand and colleagues
(2006).) These questionnaires were also completddecomputer. Participants then completed
the following measures: IPANAT, modified versiontbé Affect-Arousal Scale, FFMQ,

PHLMS, other measures that are not part of thidys(see Methods), and Demographics. The
mindfulness measure was administered after theipgimanipulation (and the modified Affect-
Arousal scale) because administering it beforentaaipulation may have caused participants to
be more introspective about their moods than narthal, if participants were first asked about
the extent to which they notice their emotionstfesy are in the mindfulness questionnaires),
were primed with either positive or negative moadyg] then asked to rate their moods, it is
possible that their exposure to the prior questiwosld cause them to be more introspective
than usual, thus contaminating the results.

After completing all measures, participants thempleted a ‘filler’ task that served to
eliminate the effects for those in the negative chpoming condition. (Participants were asked
to write down three positive qualities about thelves) They completed a funneled debriefing

that probed for participants’ suspicion of the tnature of the study. They were then fully
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debriefed and thanked. All procedures were apprawyethe Institutional Review Board at the

university.
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CHAPTER 3

RESULTS

Awareness of the Manipulation

One subject reported suspecting that subliminahimig was used to induce a specific
mood. Another subject did not identify the purposéhe study correctly, but did accurately
identify one of the subliminally primed words (“set8. As previously noted, these two subjects
were excluded from analyses. None of the subjentectly identified the hypothesis of the
study — whether levels of mindfulness affect prignibpon further probing, 25 subjects guessed
that the flashes of light were priming stimuli, pildy meant to affect subsequent answers, but
did not identify the specific hypothesis. Five lbése 25 suspected that the primes were
specifically meant to affect their mood in some la#fgct their emotions, although they did not
report suspecting that the primes were positivelyegatively valenced words. Of note, | reran
analyses excluding these 25 participants; the ddichain effect of priming condition (to be
discussed later) remained. Significance of the maia® analyses disappeared, although this is
likely due to the decrease in statistical poweultesy from a smaller sample size (n=62).
(Indeed, a randomly selected sample of 62 partitgpom my sample produced the same lack

of significance in moderation analyses.)

Descriptive Information and Preliminary Analyses

Means and standard deviations of all measureepoeted in Table 1. Independent
sample t-tests revealed that priming conditionsnaidsignificantly differ on any of the
mindfulness subscales, nor on the depression neg8ae Appendix A for a glossary of all

terms).
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Table 1: Means and SD of measures

Measure Mean Standard Deviation
PHLMS Acceptance 28.06 7.13
PHLMS Awareness 36.10 5.69
FFMQ Act with Awareness 24.40 5.98
FFMQ Describe 28.03 6.11
FFMQ Nonjudging 26.22 6.26
FFMQ Observe 27.52 4.65
FFMQ Nonreactivity 20.99 4.88
CESD Total 16.91 8.66
Affect Score 1.59 2.02
Arousal -1.47 1.42
Implicit Positive Affect 2.00 0.43
Implicit Negative Affect 1.89 0.38

Independent sample t-tests were conducted to centipa effect of gender on all
measures. Females (M=1.91, SD=1.86) reported numi¢iye Affect than did males (M=0.95,
SD=2.22), 1(85)=2.13, p=.036 (as evidenced by highean Affect scores). Scores also differed
between genders on the PHLMS Acceptance subscalegnM=30.86, SD=8.31; females:
M=26.66, SD=6.07; t(85) = -2.69, p=.009) and th&/EFNonreactivity subscale (males:
M=22.48, SD=5.07; females: M=20.24, SD=4.66; t(852.06, p=.043). Males were more
accepting and nonreactive than females. Exploranajyses were run controlling for gender,
and | found that all those effects which were statally significant when not controlling for
gender remained at a p value of <.1 when contgpfian it. (That is, when | ran the analyses
without controlling for gender, | found statisticagnificance in several areas. When | reran the
analyses controlling for gender, the statisticghgicance was reduced, but remained at < 0.10.
The reduction in statistical significance may be tluthe reduction in power that results from

controlling for gender. In subsequent analysese$@nt analyses without controlling for gender.
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Intercorrelations between Measures

The correlation matrix (Table 2) displays the rielahips between measures in this
sample. The PHLMS Awareness subscale (which meaguesent-moment awareness of
thoughts, emotions, physical sensations and tregreadtenvironment) showed a large correlation
with the FFMQ Observe subscale (r=.73, p<.001)eliise, it appears that the PHLMS
Acceptance (which measures nonjudgmental acceptdribeughts and emotions) and FFMQ
Nonjudgment scale may be tapping into the sameteanisas they were also largely correlated
(r=.59, p<.001).

Importantly, the PHLMS Acceptance subscale wasaotlated with the PHLMS
Awareness subscale (r=-.02, p=.88). This provaiggport for the discriminative nature of the
PHLMS mindfulness measure. It further allows exaation of the separate components of
mindfulness, which is important given the hypothdbat acceptance and awareness may
moderate the effects of priming in different ways.

Table 2: Correlation matrix of measures

FFMQ Implicit Implicit
PHLMS PHLMS Act with FFMQ FFMQ FFMQ FFMQ Positive i Negative | Affect | Arousal
Acceptance; Awareness: Awareness: Describe i Nonjudge : Observe: Nonreactivity i Affect Affect Ratings | Ratings
PHLMS Awareness ;| Pearson Correlation -.02 = = = = = = = = =
FFMQ Act with Pearson Correlation 35" 21 - - - - - - - -
Awareness
FFMQ Describe Pearson Correlation 25 50" 21 - - = - = = =
FFMQ Nonjudge Pearson Correlation 59° .05 37 14 - - - - -
FFMQ Observe Pearson Correlation:  _ 06 73 .05 22 -.03 - - - -
FFMQ Nonreactivity} Pearson Correlation} 31" 35" 25 29" -.08 27 - - - -
Implicit Pos Affect : Pearson Correlation .05 .18 11 15 A1 13 .04 = = =
Implicit Neg Affect | Pearson Correlation -.00 02 02 .06 13 03 -.02 457 - -
Affect Ratings Pearson Correlation 18 17 25 .03 29 17 .00 22 347 -
Arousal Ratings Pearson Correlation .20 .06 12 .03 -.01 .09 07 07 .03 18 -
CESD (Depression) ; Pearson Correlation: - 3G~ -10 _45" -28 _27 04 -36" 18 -.08 .28 | -.06
o p <.01
* p<.05

Measures

PHLMS Awareness

Awareness subscale of the PHLMS

FFMQ Act with Awareness

Act with Awareness subsadlthe FFMQ

FFMQ Describe

Describe subscale of the FFMQ
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FFMQ Nonjudge Nonjudge subscale of the FFMQ

FFMQ Observe Observe subscale of the FFMQ

FFMQ Nonreactivity Nonreactivity subscale of theMriB

Implicit Pos Affect Positive Affect subscale of tHRANAT

Implicit Neg Affect Negative Affect subscale of tHRANAT

Affect Ratings Mean ratings of explicit Affect ward

Arousal Ratings Mean ratings of explicit Arousalrd®

CESD (Depression) Total score of CES-D (Depressyanptoms measure)

Effects of Priming Condition

To determine whether the priming manipulation wHsctive, the means of all
dependent variables were examined by priming camdiTable 3 shows the results.
Surprisingly, no significant differences were foundffect, Arousal, implicit PA or implicit
NA scores — a result that is contrary to previduslies utilizing this procedure. This result is
explored further in the Discussion section. Althlodlgis lack of an effect was an unexpected
finding, possibly suggesting that the manipulaticas not effective, | decided to continue with
further analyses. Specifically, it is possible ttineg effect of priming is only present among a
certain subset of participants, which would be ad®@ by moderation analyses.

Table 3: Means and SD of dependent variables by pring condition

Measure Positive Prime Negative Prime

Affect Mean Score 1.59 1.60
SD 1.81 2.23
t-score .02

Arousal Mean Score -1.49 -1.44
SD 141 1.44
t-score 17

Implicit Positive Affect 1.97 2.02

Mean Score
SD 42 44
t-score .53

Implicit Negative Affect 1.92 1.87

Mean Score
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SD 35 42

t-score -.59

Effects of Mindfulness and Priming on Affect

Hierarchical multiple regression analyses were octetl in order to test the differential
effects of subliminal (affect-inducing) primes difeat and arousal and whether this effect was
moderated by trait mindfulness. The dependent blasavere: explicit Affect ratings and
explicit Arousal ratings. (As previously noted,itlchot analyze Implicit Positive Affect (PA),
and Implicit Negative Affect (NA) as dependent adites due to the questionable validity of the
measure in our sample.) Participants’ mindfulnesses on a variety of measures (PHLMS and
FFMQ - all subscales), priming conditions (codedarlpositive mood prime condition and -1
for negative mood prime condition), and all possitdbuble and triple interactions served as
predictors. All variables were mean-centered bedmiayses were conducted. A mindfulness
variable and priming condition was entered in dtejm step 2, 2-way cross products (condition
and mindfulness variable) were added to examirezaction effects.

A total of 14 separate analyses were conductechindfulness variables (PHLMS
Awareness and Acceptance, FFMQ Observe, NonreadjulNge, Describe and Act with
Awareness), and 2 outcome variables (explicit Afeaad Arousal) (14 tests). From these 14
tests, | was able to examine significance amongretects (3 significant main effect results)
and interactions (2 significant interaction effezsults). | did not have a specific hypothesis
regarding the interaction effects on arousal ratidthough | ran all the analyses to determine if
such an effect existed. | found no interaction@fen arousal. Thus, only results specific to my

hypotheses are presented below.
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Hypothesis 1

There was no significant interaction of any accegeavariables and priming condition
on Affect, contrary to my hypothesis. (Interactmfircondition with PHLMS Acceptanc@:=
.02, t(83) = .77, p =.45; with FFMQ Nonreactivifyy= .06, t(83) = 1.34, p =.18; and with

FFMQ Nonjudgmentf = -.04, t(83) =-1.11, p =.27.)

Hypothesis 2

Awareness.The interaction of PHLMS Awareness scores and ipgrmaondition
significantly predicted explicit Affect score$=-.08, t(83) = -2.14, p =.04. To further
investigate this finding, correlations were compluier PHLMS awareness and explicit Affect
scores for both priming conditions. Among thoséhia positive priming condition, no
relationship was apparent (r=-.06, p=.69). Howewethe negative priming condition, PHLMS
awareness scores and explicit Affect scores warelated (r=.36, p=.02), such that as self-
reported awareness increased, so did positive Afétings.

In an additional examination of this interactiofigllowed the standard procedure of
conducting a simple slope analysis (Aiken & We891) by decomposing the interaction at 1
SD above and below the mean of Awareness. Thigsasahowed that there was a main effect
of awareness on Affect in the negative priming d¢owl (3 = .14, t(84) = 2.67, p =.01), but not
in the positive priming conditiorp(= -.02, t(84) = -.37, p =.71). Additionally, thermas no main
effect of condition on Affect scores among thosghhin Awareness3(= -.92, t1(84) =-1.54, p

=.13) or low in Awarenes$ (= .88, t(84) = 1.47, p =.14).
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Taken together, these results indicate that irpptsitive prime condition, awareness
not have an effect on reported Affect, but in tlegative prime condition, higher awaren

predicted more positive Affect. (See Figure

Priming
Conditian
- MNegative Prime
5.00 Positive Prime
" Negative Prime
~— Posttive Prime
- [Megative Prime: R? Linear =
0130

2 50 Posttive Prime: B2 Linear =

00+

Affect Score

-2.50

-5.00—

T T T T T
20 25 30 35 40 45 50

PHLMS Awareness Score

FIGURE 1: Scatter plot with fit lines for negative and positive primes showing interactior

of explicit Affect and PHLMS Awareness scores by pming condition.

Observe.A nearly identical pattern was observed with thenaction of FFMQ Obsen
scores ad priming condition on explicit Affect scoref = -.09, t(83) =2.04, p =.04, which we
expected, given the strong correlation betweerPtHeMS Awareness and FFMQ Obse
subscales (r=.73, p<.001), which appear to be nnegsvery similar constructs.he same
procedure for exploring this finding was repeatgakamining correlations between FFN
Observe and explicit Affect scores for both primaunditions. Consistent with the findings

the PHLMS awareness scale, FFMQ Observe scoresnsesorrelted with explicit Affect
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scores in the positive priming condition (r=-.05,76). In the negative priming condition,
however, the two were correlated (r=.35, p=.02).

Describe, Act with AwarenessThere was no significant interaction of the Ddseri
facet of the FFMQ and priming condition on Affecontrary to my hypothesis. (Interaction of
condition with FFMQ Describdg} = -.03, t(83) =-.91, p =.37.)

Similarly, there was no significant interactiontbé Act with Awareness facet of the
FFMQ and priming condition on Affect, contrary tog/mypothesis. (Interaction of condition

with FFMQ Act with Awarenes$ = .06, t(83) = 1.75, p =.08.)

Hypothesis 3

| found an unexpected moderate positive correlabetween the measure of Implicit
Positive Affect and Implicit Negative Affect (r=.4p<.001). This strong, positive relationship is
inconsistent with previous studies using this measthus, | questioned the validity of this
measure with my data, and deemed it inappropriaéaluate the effect of mindfulness and
priming condition on implicit PA or NA. | was thdoge unable to test Hypothesis 3. This is

further explored in the Discussion section.

Exploratory Analyses - Main Effects.
Although not central to my hypotheses, | first exasd whether any of the mindfulness
variables predicted participants’ explicit affectawousal, regardless of priming condition, as a

way to better understand relationships in my data.
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Not surprisingly, many of the mindfulness varialppesdicted participants’ Affect scores.
FFEMQ Act with Awareness scores significantly preéeitexplicit Affect ratinggp = .08, t(84) =
2.18, p =.03), regardless of priming condition. liégself-reported nondistraction predicted
more positive affect (i.e., higher explicit Affestores). Additionally, FFMQ Nonjudgment of
Experience scores significantly predicted expldiect ratings = .10, t(84) = 2.97, p <.001),
regardless of priming condition. Higher self-repdrnonjudgment predicted more positive affect
(i.e., higher explicit Affect scores).

Additionally, PHLMS Acceptance scores predictedusal § = .05, t(84) = 2.28, p

=.03). Those who were more accepting reported raresal.

Exploratory Analyses - 3-way Interactions

Because mindfulness involves awareness and acceptiiese two PHLMS subscales
were examined along with priming condition to explpossible interactions, using all outcome
variables (explicit Affect and Arousal). When examg effects on explicit Affect or Arousal,
Acceptance, Awareness, and condition were enter&teip 1. Product terms for Acceptance X
Condition, Awareness X Condition, and Acceptanckwareness were entered in Step 2. The
product term of all 3 variables (Acceptance, Awass) and Condition) were entered in Step 3.

No 3-way interactions were found for these outceamgables (explicit Affect and Arousal).

Exploratory Analyses — Relation of Implicit and Exgdicit Mood
In their research, Brown and Ryan (2003) foundgmeconcordance between implicit

and explicit reports of affect among those indial$uscoring higher in their measure of
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mindfulness (the MAAS), which assesses an indiidwavareness and tendency toward
automatic pilot. These researchers used an IATttaaksess implicit affect. Although my
findings suggest that the IPANAT (measure of imphdfect) was not valid in my sample, |
nevertheless sought to test whether mindfulnessnatet the relation of implicit and explicit
affect.

To test this, | ran hierarchical multiple regressi. Explicit affect served as the
dependent variable. In Step 1, the predictors Wwepdicit PA or Implicit NA, and a mindfulness
variable (PHLMS Acceptance, PHLMS Awareness, FFM& with Awareness subscale score,
or total FFMQ score). (I chose to examine the FFAQwith Awareness subscale score as the
only subscale moderator from the FFMQ because ofdke items on this scale were drawn
from the MAAS, which Brown & Ryan (2003) used irethresearch described above). In step 2,
| entered the interaction term of the predictorStep 1. The combination of these variables led
to 8 different analyses.

Of the 8 analyses, only one was statistically ifigant (with all t statistics having an
absolute value of <1.44, and all p values > .18 ihteraction of implicit PA and PHLMS
Awareness predicted explicit Affect scorfss .21, t(83) = 2.28, p =.03. To further investigate
this, | ran correlations of implicit PA and exptiéiffect separately for those above the mean of
PHLMS awareness scores, and then again for thdee ltiee mean. Among those above the
mean, implicit PA and explicit Affect were corraddtat r=.47, p<.01. Among those below the
mean of PHLMS Awareness scores, implicit PA andieixg\ffect were not at all correlated,
r=-.01, p=.94. These results suggest that thodeehig Awareness had greater concordance in

their implicit Positive Affect and their explicitffect scores.
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CHAPTER 4

DISCUSSION

The aim of this study was to determine if mindaga moderates the effects of subliminal
priming on mood. The unconscious nature of infdramaprocessing has been highlighted in
studies using subliminal priming techniques. Mirdé&ss is a construct that in part is concerned
with the ways individuals attend to and react bmsli, and was thus hypothesized to influence
the way individuals were affected by subliminahpng. A brief overview of hypothesized
effects and results is presented first, followedatifiorough exploration of the results.

Mindfulness is a construct composed of differeets, with the most basic facets being
those of nonjudgmental acceptance and present-miamameness. Individuals may experience
varying degrees of each of these facets, and ogyamegine someone who is generally aware,
but unaccepting, and vice-versa. This study hadhyymtheses concerning different aspects of
mindfulness, and a hypothesis concerning implitgc. It was predicted that the moods of
individuals high in acceptance would be less infirezl by the primes, whereas those high in
awareness would report affect more in line withghening condition. Finally, 1 suggested that
mindfulness levels would not have an effect on inipffect; however, | did predict that
implicit affect would be influenced by the primicgndition. Overall, this study did find an
interaction effect with specific components of niidess and priming condition predicting
Affect ratings — i.e., levels of specific mindfubsefacets influenced the way individuals were
affected by the primes.

The first hypothesis was concerned with acceptdhees hypothesized that participants
who reported higher levels of acceptance and ngnpgaht would be less affected by the
subliminal primes than those with lower levels.sThypothesis was not supported. The data did

not reveal any interactions of acceptance and pgroondition predicting subsequent affect.
34



High levels of acceptance were expected to ‘buéfgainst the effects of the primes. This
was anticipated because mindful individuals (n&ye accepting and less judgmental) tend to be
more grounded and less affected by external stifmdividuals high in acceptance may be able
to accept certain emotions without getting ‘caugitin the feelings or thoughts, which is
contrary to the effects of thought suppression revivedividuals often experience a ‘rebound
effect,’” (i.e., experience a surge in target thasglfter attempts to suppress); see Abramowitz,
Tolin, & Street (2001) for a meta-analytic revien accepting and nonjudgmental attitude
would allow individuals to experience the emotianth less intensity and return to their
baseline moods (which | predicted would be refléetesmaller discrepancies of explicit affect
between positive and negative primes).

Several explanations for the lack of interactiom @ossible. First, it is possible that the
effect does exist, but is not an immediate onetleer words, perhaps accepting individuals do
experience their emotions with less intensity amdadle to return to baseline moods within a
certain amount of time, but our procedures may l@sgessed affect too quickly after the prime
to capture this effect. There may be cognitivecpsses that take place prior to accepting
attitudes emerging in these individuals. This cdaddested in the future by allowing more time
to elapse between the manipulation and the measmterhaffect. Identification of cognitive
processes may be possible in other mood manipnlatiperiments, in which the participant is
aware of the mood induction; experimenters may #sknparticipants to speak openly about
their thoughts following the mood induction as thate their moods.

Alternately, perhaps subliminal priming is notappropriate method for examining the
effects of acceptance on the intensity of mood B&pee and expression. In other words, it may

be true that acceptance may moderate the effenttefnal stimuli on affect, but this effect may
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only exist (or may be more pronounced) when indiald are able to identify the source of
potentially mood-altering situations or events. Erample, we may imagine an individual who
receives a bad grade on an exam. Perhaps thisdndi\begins to feel poorly, but upon noticing
certain thoughts about the exam and related engtamteptance begins to emerge and the
individual’'s mood returns to baseline. This typedentifiable event, of which one is conscious,
may be necessary for the effects of acceptancenéoge.

The second hypothesis was concerned with awarelh@gss hypothesized that
participants with higher levels of awareness waalabrt more negative moods (when primed
with negative words) and more positive moods (whkemed with positive words) on explicit
mood scales than participants with lower levelawéreness. Results showed an interaction
between awareness and priming condition, but irofiposite direction than was predicted.
Specifically, | found a relationship between awasnand affect only in the negative priming
condition. Contrary to my hypothesis, individualghahigher levels of awareness were less
affected by negative primes (i.e., in the negabiming condition, the higher one’s level of
awareness, the higher one’s self reported exp@lffact ratings after exposure to the prime). This
pattern was found with both awareness subscalestfie two mindfulness measures.

My original hypothesis was based on my predictlat individuals who are highly
aware would be more aware of and able to accurdesdgribe their feelings. My results,
however, do not necessarily mean that the oppmsitae (i.e., that these individuals are not
aware and not accurately describing their feeling$3 possible that highly aware individuals
are not automatically/passively taking in extemstahuli (whereas low-in-awareness individuals
may be automatically affected by the external emnment, including priming manipulations).

Among the highly aware, they may not be aware efdttual subliminal stimuli, but perhaps
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they are more aware of their feelings and moodasTémall shifts in mood (due to external
stimuli) may not affect these individuals as muahthey may be able to quickly ‘reset’ their
moods. Because they may have been more in tunenawttthey were feeling prior to the
manipulation, it is possible that they were ableliserve and let go of their emotions. These
findings are similar to the ones obtained in agtoyl Nielsen and Kaszniak (2006) (previously
discussed in the introduction), in which nonmeditatrated masked unpleasant pictures as
significantly more unpleasant than did meditatdise authors suggested that meditation practice
“influences how emotionally ambiguous informatigsrprocessed, regulated, and represented in
conscious awareness” (Nielsen & Kaszniak (2006trabt). Although my study was different
in a number of ways (I measured levels of mindfsth@mong nonmeditators and used
subliminal words rather than subliminal pictures)r studies produced similar findings: those
who are more aware/experienced meditators (whiebymably have cultivated a mindful
attitude) may be less affected by their externglrenments. Although | had originally predicted
that acceptance would be the key component for anaffect, my results suggest that
awareness may in fact be a more important facehwkibzing subliminal priming techniques to
induce affect. As noted in the introduction, Ragledl. (2009) found a similar result when
subliminally priming students with controlled vsitanomous motivation: the more mindful
students were immune to the manipulation. Mindfsénia this study was measured using the
Mindful Attention Awareness Scale (MAAS), which sajnto the construct of awareness. None
of the questions assess accepting attitudes. TheiRadel et al. (2009) finding was similar to
mine in that those who were more aware were Idsstafl by subliminal primes. However, it

must be noted that all items on the MAAS loadedhenAct with Awareness subscale of the

37



FEMQ. I did not find a significant interaction eftewith the Act with Awareness subscale in my
study (although there was a trend toward signifteap=.08; see Results.)

The third hypothesis of this study focused onitiygact of priming condition on implicit
mood. Specifically, it was predicted that thosdipgrants primed with negative mood would
score higher on a measure of implicit negativecaffdhan those in the positive prime condition),
and those primed with positive mood would scorénérgon a measure of implicit positive affect
(than those in the negative prime condition). Iswagpothesized that all participants, regardless
of how mindful they were, would have the same ahiéixperience (implicit affect) in response to
the primes. Given the unexpected strong correldigiween implicit positive and negative
affect, data from the implicit mood scale was deg@megalid and was thus not analyzed.

As noted, implicit PA and implicit NA were positilyecorrelated (i.e., participants who
scored high on the measure of their (implicit) pesiaffect also tended to score high on a
measure of their (implicit) negative affect. WHildid not necessarily expect the two measures
to be negatively correlated (see Watson et al.8 188 a discussion of the independent structure
of positive and negative affect), the fact thatthee positively correlated was unexpected. It
should be noted that the IPANAT — the measure dl tis@assess implicit PA and NA — has not
been extensively used in research publicationgwview of published studies that used the
IPANAT showed that among other samples, implicitd&? NA were not correlated (Quirin,
Kazen, & Kuhl, 2009a; Quirin, Kazén, Rohrmann, &#2009b), did not report correlations
between the scales (Quirin, Bode, & Kul, 2011)poly used one subscale (Hicks & King,
2011).

As previously mentioned, the IPANAT has only beahdated with a German-speaking

sample. Although the same artificial words usedlierGerman language version of the
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IPANAT were used for this study, it is possiblettttee nonsense words may convey a meaning
that has both positive and negative qualities iglish. Participants were asked to rate how well
each word expresses different moods (e.g., to extant does the sound of the artificial word
FILNU convey each of the following mods: happy,dtes$s, energetic, tense, cheerful,
inhibited). It is possible that participants praatttheir ratings based on an overall emotional
sense of the word, rather than focusing on whaspleeific emotional tone was (e.g., the word
FILNU may have struck some participants as havingraotional undertone, but the specific
emotion was not identified; thus, participants rhaye rated all adjectives as fitting FILNU
rather well). It is also possible that a resporias tvas present among individuals, such as rating
all adjectives (both positive and negative valefp@sda good (or bad) match for the nonsense
word. Indeed, for two subjects responses for athg were nearly identical. When excluding
these outliers, the correlation between implicgipee and implicit negative affect decreased
from r=.445 to r=.369, though it remained statadticsignificant. Thus, the response bias of
these individuals may explain part but not allle inexpected correlation.

Perhaps this response bias would have arisen enttetls as participants became
fatigued. To investigate this possibility, | com@dtparticipants’ mean implicit positive and
negative affect scores for the first half of theamt (average score of 9 positive adjectives and 9
negative adjectives), as well as for the seconfddfigdhe items. Excluding the outliers that |
mentioned above, | then examined the correlatiomsng mean implicit positive and negative
affect scores in the first half (and then agairhviite second half). Implicit positive and negative
affect scores were correlated for neither the fiedt of items, r=.12, p=.26, nor the second half,
r=-.02, p=.90. How could noncorrelations on eadfthian into a positive correlation overall?

Inspection of scatterplots showed that only 5 pgrdints had extreme scores (less than 1.3 or
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greater than 3.7) on the first half of implicit go& or negative affect items, but 24 did for the
second half. This suggests that individuals wereeneatreme in their responding in the second
half of the measure than in the first half. Furthedividuals who tended to have lower average
scores on the first half of the items (on either plositive or negative affect scales), also tended
to score lower on the second half of the items ehakgether, this suggests that those who were
more extreme in their responding on the seconddiaiéms were also those individuals whose
initial (first half) average scores were lower (it@eir ratings started lower). This polarization
may well account for the overall correlation of th&al implicit positive and implicit negative
affect scales. Perhaps the measure does not régiake words to assess implicit mood. The
more extreme responding on the second half of tt&sore may reflect decreased focus of the
participants, and thus a shorter measure may prévisnAdditionally, this measure should be
validated among an English-speaking sample to ertbat it is valid and reliable.

Overall, this unexpected positive correlation edw positive and negative implicit affect
measures suggests that among my sample, the IPAMTIkely not a valid measurement of
implicit positive and negative affect; thus, it wdsemed inappropriate to examine them as
dependent variables.

My study was designed to assess the moderatiegfahindfulness on the effects of
subliminal mood priming. Indeed, awareness was shiovbe a moderator. In thinking about
clinical applications, one question that ariseshgther this effect would hold true if the mood-
inducing stimuli were presented above the threshblmbnscious awareness — that is, if the
participants were aware of the stimuli. Such procesl may include having a subject watch an

affect-laden film clip, or imagine an emotion-indug situation, and have been shown to induce
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mood (e.g., Westermann, Spies, Stahl, & Hesse,)1938@se may be similar to experiences
individuals encounter in everyday life.

Would acceptance and awareness moderate the affdbisse mood induction
techniques? It is possible that awareness mayragnto buffer against negative mood priming,
as it did within my study using subliminal primingdditionally, perhaps acceptance would
begin to exert its effects if individuals were coiasis of the stimuli affecting their moods. For
example, we might imagine a scenario where indafslwere asked to think about a distressing
event, and then rate their mood. Those who aracespting and are judgmental of their internal
experiences and the distressing event itself magrtenore negative moods because their
judgmental reaction becomes entangled with theclemotion, thus bringing their moods down
more. In this way, acceptance may moderate thetedfesupraliminal mood priming.

Individuals’ conscious awareness of mood-inductngui may be necessary in order for
individuals to put accepting attitudes into praetic

Although not central to the main hypotheses of #tudy regarding interactions of
mindfulness and priming condition, it is importaminote the main effects of mindfulness that
were found. The traits of acting with awarenessmgjudgment of experience predicted
explicit affect ratings, regardless of priming carmh. In all cases, the relationships were
positive, such that increasing levels of higherdfuiness traits were related to more positive
moods. This relationship was expected, given tigeldody of research showing the mental
health benefits of mindfulness (see Giluk (2009)aaneta-analytic review of mindfulness and
positive and negative affect). Interestingly, atcaape also predicted higher levels of arousal. Of
note, the mean Arousal score was -1.47, whichlmsabthe midpoint of O (possible range of

responses = -5 to 5). The actual range of mearsarguaores was -5 to 2.75. Examination of the
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data revealed a normal distribution, within thisge. Independent-samples t-tests revealed that
the mean arousal scores for both high and low aicgemdividuals (when split at the mean
acceptance score) were both still below the midpafi@. (Low acceptance, mean= -1.77; high
acceptance, mean= -1.13.). This suggests thatdaliduals were identifying their current
experiences as more aligned with ‘calm,’ ‘tiredlotvn,” and ‘sedate’ (rather than ‘excited,’
‘energetic,’ ‘elated,” and ‘aroused.’) More accagtindividuals were only slightly more aroused
than those who were less accepting. Some reseascéulggested a link between mindfulness
and energy levels and vitality (Allen & Kiburz, ZB1Smith et al., 2008), although this research
measured mindfulness using the MAAS (Brown & Ry2003), a scale that focuses more on the
awareness (as opposed the acceptance) aspectditimass.

Additional exploratory analyses tested whetherdfuimess moderated the relation of
implicit and explicit affect. Namely, | was inteted in whether Brown and Ryan’s (2003)
findings of higher mindfulness relating to greateplicit/explicit congruence could be
replicated. As already discussed, the validityhef PANAT within my sample is questionable,
and deemed not appropriate for analyses of my (tlaind) hypothesis. However, | ran
exploratory analyses using scales from the IPANwith the understanding that results should
be interpreted cautiously. Indeed, | found that agithose higher in self-reported awareness as
measured by the PHLMS, there was greater congrussteesen their implicit positive affect and
their self-reported explicit affect. This finding consistent with Brown and Ryan’s (2003)
results. They used the MAAS, a measure primarilyceoned with an individual’'s awareness.
Similarly, the only significant result of the expddory analyses | ran was with regard to
awareness (as opposed to acceptance or a compasitiilness score). This finding provides

some support to the idea that those who are moaeeanvay be more in touch with their internal
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experiences, and this self-awareness may be mathfesigh accurate reporting on explicit
measures, although future research using propatigated implicit affect measures will be
needed to provide further support.

Although my results showed an interaction of pnghcondition and mindfulness facets
on affect, it is important to acknowledge that ¢hetas no main effect of priming on affect in
this study (i.e., no differences in affect scoresenfound between those in the positive and
negative priming condition). This lack of a maifeet was surprising, given that many studies
have demonstrated the effects of priming on moed (e introduction of this paper for a review
of those studies). Some consideration of how mggutare for inducing and measuring affect
differed from other research may be useful for usid@ding the lack of main effects. I will
provide a brief synopsis of what other studies e that produced priming effects, and then
explore my own procedures and perhaps why minaalighroduce main effects.

As previously discussed in the introduction, resledras shown that subliminal priming
has been effective for inducing affect and moode @rea of research on this topic focuses on
the way in which primes affect subsequent behawaodsdecisional styles through the induction
of moods. Some of the studies assume the moodsimetreed, while others explicitly measure
changes in mood (as well as the noted outcomeblash

Some research has used pictures of happy or aageg fis subliminal stimuli. Outcomes
of such studies include ratings or preferences Wy& Zajonc, 1993) and behaviors
(Winkielman et al., 2009). Researchers interpretrésults of such studies as indicating basic
affective reactions, although affect is often nioéctly assessed.

With regard to studies that explicitly evaluateteef following a subliminal priming

manipulation with positive/negative words, Chartramd colleagues (2006) conducted a series
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of studies using a subliminal priming task (simtlathe one used in this study) with positive,
negative, and neutral stimulus words. The mainativye was to link mood with information
processing style; in 2 of the studies mood wasragai directly assessed, but assumed to have
been manipulated by the effects found on infornmapimcessing. In the 2 studies that did
include mood scales, the authors did find diffeemnia state affect between positive and
negative prime conditions as assessed with a yafaheasures. Similar to my findings, no
differences of arousal levels were found by pringogdition. The studies from this article
provided support to the idea that affect can beded through subliminal priming of positive or
negative words, and that such effects can be aagiarexplicit reports.

Additional support for the subliminal presentatmfrpositive/negative to induce affect
was provided by Ruys and Stapel in their 2008 gakbn, which was reviewed in the
introduction. My study drew heavily from their mets. It is important to note that in
September 2011, after conclusion of data colledoonhis study, the scientific integrity of D.A.
Stapel’s work was called into question. Stapeldmase been fired from his position of professor
at Tilburg University in the Netherlands, afteriamestigation revealed, and Stapel himself
admitted, that he manipulated and fabricated data humber of published studies. A recent
investigation into the extent of deception reveaeidlence of fraud in the aforementioned
article. Mr. Stapel himself acknowledged fraud wrgard to this specific article.

The extent of the fraud within this article is uzen; an investigation noted that there was,
“evidence of copying data: one mean and standar@tilen in table 3 and table 4 are exactly the
same” (Stapel Investigation, 2012). It is possidibstantial portion of data from this
publication were falsified, which could help expldéihe lack of a main effect of the priming

manipulation in my study. A study by DijksterhuisdaSmith (2002) found that subliminal
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presentation of extremely positive or extremelyaieg words were subsequently rated as less
extreme (compared to similarly valenced, non-primvedds). The authors suggest an affective
habituation process to explain this finding. Altgbuthe study did not directly measure mood
effects, the theory itself contradicts Ruys ang8&lta (2008) findings. On the whole, there is
support in the field for the idea that positive axedjative material, presented subliminally, can
affect one’s mood. However, there is not as mugpstt for one specific methodological
technique to accomplish this. Perhaps the methus@d was not the most effective option, which
in part may explain the lack of priming effectsmy study.

Although most priming studies do not assess maoimdl { the mood induction
(including my present study), it is worth mentiagia quick mood measure prior to the induction
would allow for a more in depth analysis of theeetfof the priming. Changes in mood pre- to
post- prime would be a more accurate way to detenfithe prime worked for individual
participants. Further, an understanding of the gkan mood (or lack of change) following a
prime would provide greater clarity as to whethéndfulness was buffering (or enhancing) the

effect of the prime for each individual.

Limitations

There are several methodological issues that mag &lso contributed to the lack of
significant hypothesized effects. First, it is pbksthat such effects do exist, but the effect is
very small one. Thus, my final sample size of 8ip@ants may not have provided enough
power to detect such a small effect. In my primimgnipulation, | used the same exposure times
for each individual. Some priming research has ssiggl that the use of individually-set

exposure times is a more appropriate method (dajender, 1986). Some research has shown
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that when primes are supraliminal, priming effatitainish or disappear (e.g., Murphy &
Zajonc, 1993). Other research has suggested thaihoty the desired effects of priming does
not depend on whether the prime is subliminal @raliminal, but rather whether the individual
is aware that a prime is influencing them, and Wweethey have the ability to resist its influence
(Bargh, 1992; Wilson & Brekke, 1994; Strahan, Sgen& Zanna, 2002). Specifically, if an
individual believes a prime is exerting a persuasnfluence— regardless of whether it is
subliminal or supraliminal — and the individualists the persuasion, then the desired priming
effect may not occur. It is possible that the pngimanipulation did not produce the desired
main effects because | utilized pre-specified eyposimes, rather than individually-set
exposure times, or because some participants wexeedhat the “flashes” (subliminal primes)
were influencing them. Indeed, although no paréioig actually guessed that the primes were
meant to influence their mood specifically, 25 apants did report that they thought the primes
were designed to affect their later answers. Themtaof participants in my sample were
undergraduates drawn from psychology classes; theg,may have learned about subliminal
priming techniques in classes and resisted theentie of the primes, despite not being able to
identify the primes themselves or the hypotheses.

Some researchers (Bem & Allen, 1974) have suggéségatertain individuals may be
untraited on particular psychological dimensionsaflis, some individuals may be more
consistent across situations (traited), and otlmeng vary widely (untraited). Thus, self-reports
on these dimensions are not as meaningful (or Vadidhe untraited individuals. Somewhat
related, Cervone and Shoda (1999) suggested thatdnals may display predictable patterns of
behavior that vary across contexts, which traitsness of personality (or, in this case,

mindfulness) may not capture. | might imagine afividual who is very mindful in his
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relationships with other people (very aware ofiteglings, his actions, and accepting of them
and his own feelings in regard to relationships},when it comes to his work, he is less aware
and more critical of himself. It is possible that some of my subjects, mindfulness is one such
dimension on which individuals vary across situagiol hus, responses on self-report measures
of trait mindfulness may not capture the complerityattitudes and experiences for these
individuals, potentially masking any possible efse©ther limitations include, as previously
noted, the possibility that subjects were caretegsiazard in their responses and did not pay
attention to the content of questions. Additionalhe issues inherent in any self-report measure
(recall bias, social desirability, etc.) can affét reliability and validity of my data (specifiga
the mindfulness measures).

It must be noted that one item was omitted frona @atlection forms due to
experimental error. The original explicit affectegtionnaire (drawn from Salovey & Birnbaum,
1989; and Chartrand et al. 2006), contained eigidlér items in which participants were to rate
each dimension based on how they felt at the momihta response scale of -5 to 5. The
emotion/affect dimensions are bad-good, disappdisttisfied, sad-happy, and displeased-
pleased. Due to an experimental error, the afegatg from the “bad-good” scale was omitted
from the questionnaire. Thus, the final affectngtconsisted of the mean of 3 items. However,
alpha was .91, suggesting excellent internal ctarsty of these 3 items. The error of omitting
the ‘bad-good’ rating may not have detracted fromdverall reliability of the measurement of
affect.

Finally, I was not blind to the condition. It is ggble that because | knew of the
participant’s condition (positive or negative mqmime), | may have unconsciously acted

differently to participants in different conditigrthereby affecting data quality and outcomes.
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Future Research and Implications

While there are several limitations to my studyest notably the lack of priming main
effects — the significant interaction of primingdamindful awareness on affect is promising.
This is the first known study to examine mindfues a moderator of the effects of priming on
mood. Future research may improve on my designtibging other techniques, as previously
noted (e.g., different subliminal priming technigueResearchers may also wish to assess
mindfulness in alternate ways. For example, pogoriming, researchers may have a group of
participants complete a mindfulness induction. &wihg the primes, researchers may then
assess mood. This would eliminate some of the sssugounding self-report measures of
mindfulness.

As previously noted, a brief mood measure befockadter priming would allow
researchers to assess change in mood (ratherithply $ooking at mood post-prime), which
would allow for a richer analysis of the interactieffect of priming and mindfulness on mood.

Much research has focused on the benefits of mines in general, and acceptance
more specifically, for well-being. My results fraims study suggest that awareness may be an
important facet in helping to prevent changes imdfsom ambiguous, negative stimuli.
Individuals may be served by cultivating greateaeemess of their internal processes and
external stimuli, which may help them be more awdrheir own moods prior to changes in the
external environment, and thus allow them to idgntith their baseline moods, rather than have

their moods be influenced by the environment.
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APPENDIX A

GLOSSARY OF TERMS

CES-D - Center for Epidemiological Studies Depressioal&c
FFMQ - Five Facet Mindfulness Questionnaire

PHLMS - Philadelphia Mindfulness Scale

NA — Negative Affect

PA — Positive Affect

IPANAT — Implicit Positive and Negative Affect Test
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