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The escalating prevalence of psychological distress among young adults is a
systemic issuwith a generational impact as evidenced by patterns of insecure
attachmentinaladaptive selfegulation and accordingly, mental health problems
(Stallard, Norman, Hulin®ickens, @lter, & Cribb, 2004) There is a call for holistic
approaches to prevention, assessment, and treatment that reduce the occurrence and
impact of mental health problems among adults and their far(iliegD, 2004) As
such,researchers have identified a need to investigate the psychobiology of attachment
(Diamond & Hicks, 2004)including emotional and physiological processes involved in
selfregulation Breathing is a physiological process tlsatriticalto both physiological
(Courtney, Cohen, & van Dixhooy 2011) and emotional regulation (Koole, 2009).
Explorationof thepsychobiologyof attachment could inform tredvancememf holistic
strategiesn mental healtfDiamond & Fagundes, 201@hd breathing appears to be a
logical construct for examationin this context

An exploratory crossectional correlational studyas used texamine the
relationships among the variablesaofult romantiattachment, emotieregulation
difficulty, andsymptoms of dysfunction&reathingn a sample of 208oung adults
Results of Pearson correlations indicated thaitet werestatisticallysignificantbivariate
positiverelationships among attachment anxiety, attachment avoidance, difficulty
regulating emotion, symptoms of hyperventilation, and symptordgsstinctional

breathing. Three onevay ANOVA's indicatedhat here were significant differences in



scores of attachment anxiety, attachment avoidamzedifficulty in emotion regulation
among individuals who repad symptoms of hyperventilatiomho indicated either
normal, mild, orclinically significant symptomsThe results of two multiple regression
analyses indicated thasaynificant portion of the variance in both attachment avoidance
and attachment anxiety was accounted for by symptoms ef\smtilation. Another
multiple regressiomdicated thaattachmentlimensionsdysfunctional breathing, and
hyperventilation accounted for 45% of the variance in emotion regui@ificulty. A
hierarchical multiple regression indicated the telaionship between dysfunctional
breathing, hyperventilation, and difficulty regulating@ion was not moderated by
attachmeninsecurity Thoughcausal conclusions caotbe drawn, these results indicate
preliminary support that addressing issues ofuwhygfonal breathing could compteent
mental health approaches aimed at promoting secure attachment and adaptive self

regulation.
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CHAPTER |

INTRODUCTION

With the increasing prevalence of mental health issues worldwide, accompanying
human suffering, disability, disease, and economic burdens continue to rise. Meanwhile,
for many individuals treatment remains either inadequate, ineffective, or inaccessible
(Funk, Drew, Freeman, & Faydi, 2010fror example tiis estimated thaver 350
million people suffer from depressi¢gWWHO, 2013) Further,depression is believed to be
a major contributor in the developmentabironicmedical disease&nd depression is the
top cause of disability worldiide. The lifetime prevalence of depression among the U.S
population is about 11.7% among women and 5.6% in(@enters for Disease Control
and Prevention, 2013Similarly, anxiety disorders represent the most common mental
health symptoms in the U.S. general populatwaith a lifetime prevalence of about 15%
The onset of depression and anxietgnfoccurs in young adulthood by the age of 30
(Kessler, Petukhova, Sampson, & Zaslavsky, 2@b#)nearly 75% of lifetime mental
health problems arthought to appear by age @ark, Paul Mulye, Adams, Brindis, &

Irwin, 2006; Suvisaari et al., 20Q9)n addition to the impact of the symptoms
themselves, individuals with ongoing mental health issues also may experience higher
incidence of physical and sexual abuse as well as social, educational, and occupational
difficulties (Funk et al., 2010) The scope of this mental health problem is compounded

by the effect that these issues @awot only on the individuatith the



symptoms but also on family members, most notably chil(Beadlard et al., 2004)
Specifically, the escalating prevalence of psychological distress among young adults is
considered a systemic issue and thus may create and reinforce generational patterns of
insecue attachment, maladaptive sedgulation, and accordingly, continued mental
health problem$or individuals andwvithin families(Stallard et al., 2004)
Interactions between genetic, biological, psychological, and social factors are

thought to shape mental health from generation to generation (\2G¢403). For
example, researchers recently conductkxmhgitudinal studyandreported that the risit
age 11 of experiencingental health issugbat meethe criteria fora psychiatric
disorder was four times greater among children of mothers whoiexperdepression
(Pawl by, Shar p, Hlslany adut méntalkhealhrissues bagihn8 )
childhood or adolescence and it is estimated that approximately 20% of children and
adolescents worldwide experience mental health prob(érmED, 2013b) This may be
a reflection, at least in part, of the role of attachment and attachment related processes in
genetic, biological, psychological, and social developr{®chore & Schore2008)and,
accordingly, the occurrence, maintenance, and transference of psychological distress.
Thus, the escalating prevalence of psychological distress among young adults may create
and reinforce generational patterns of mental health issues dah@intamilies.
Researchers have suggested that these generational patterns are accompanied by a long
term increase in

1 attachment problem&HO, 2012)

9 susceptibility to disability and disea@&HO, 2013b)



i abuse, neglect, and/or impaired social and educational functioning (WHO, 2012).
Thus, increased efficacy and accessibility in the treatment of young adult mental
health issues is not only imperative for adult holisgalth but also as a prevention of
distress, disability, disease, social and economic hardship among future generations.
Current mental health treatments include a host of therapeutic approaches and
psychotropic medications. Though efficacy of menéaith treatments have improved in
past yeargWHO, 2004) treatments (and treatment outcomes) vary widely depending on
the client s pr ecuesaldrihergpeuticoelatoreshim treatmdnti e n t
setting, clinician training, and both client and community resources. Broadly, there is a
great need for improvement in quality treatment and outcomes in mental health care
(NIMH, 2013) In the counseling field, in particular, the goal of mental health treatment
is not merely symptom relief but rather the promotion of holistic health. In fact, health is
def i ned ohdcomplet physical,tmental and social wading and not merely the
absence of di 6MHO,1¢M8 m 100. Halidtic nmemaheajtho
interventions areeeded to meet theall for effective, affordable, accessiltteatment
and prevention to promogeistainable positivieolistic health outcome@aron &
Faubert, 2005Kraemer & Marquez, 2009)educe streseelated holistic health problems
(WHO, 2005) and, more specifically, to reduce the occurrence and impact of mental
health poblems among adults and their famil{®gHO, 2004)
Integrative minebody-spirit approaches are one promising avenue toward this
end(NIH, 2013; Tsang, Chan, & Cheung, 20@8) can be utilized to address

developmental, relationand psychobiological needs. Researchers (Pilkington,



Kirkwood, Rampes, & Richardson, 200%gvereporedthat clients andounselorslso
may turn to minebody-spirit approachedue toa) adversesideeffects inefficacy, or
inaccessibility ofpsychotropianedicatiors; b) dissatisfaction with traditional
psychotherapyor c) personapreference foholistic approachks.

Historically, scientists have considered mind, body, and spirit to be independent
entitiesbutmany researchers now view mind, body, and spirit as inextricably
interdependentAravinda Prabhu, Bhat, & Prabhu, 2013; Myers & Sweeney, 2085)
incidence of medical and mental health problems researchers and practitioners call
for action on this mindody-spirit paradigm kift (Booher,2013) For instance,
organizations such akd National Institutes for Health (NIH) have increased their efforts
to improve holistic health by supporting research on these-bodg relationshipgNIH,
2013)in human development and psychopatholodpurther, attachment and attachment
related processes have been identified as fundamental to understanding and promoting
healthy human developmemtcluding behavioral and neurobiological systg®shore
& Schore, 2008)across the lifespan and across genera(didO, 2004) Consistent
with this holistic view of hedlh and attachment, the National Institute of Mental Health
(NIMH) encourages researchers to focus on the genetic, neurobiological, behavioral,
environmental, and experiential factors that contribute to psychological di$ti&sd
2010) Accordingly, medical and mental health professionals alike have worked to
increa®g our understanding of midzbdy-spirit relationships anthterventions

appropriate for medical and mental health treatment and supporting Hatislils and



wellness Thus,acrosshelpingprofessionsprofessionals utilize and advocate for
integrative @proaches with growing empirical support.

Attachment Theory, fnan ethol ogical appr
(Ainsworth & Bowlby, 1991 p. 333, was developed based opsychoanalytic
foundation and integrated concepts from ethological, systems theory, security theory,
cognitive theoy, behavioral theory, and evolutionary biology to form a theory of human
development. Thus, researchers studying Attachment Theory have for many years been
investigating, both implicity and explicitly, the mimbdy-spirit connection. Attachment
Theory las emerged as a promising framework for understanding the interplay of nature
and nurture in human developmei8chore & Schore, 2008hvestigating the related
psychobiological regulatorgrocessegDiamond & Fagundes, 20}, and developing
effective approaches to prevention and intervention in various mental health issues across
the lifespanDiamond & Hicks, 2004)Specifically, thered a need to study
psychobiological profiles of attachmgitiamond & Hicks, 2004in order to treat
mental health issues, improve sedfjulation(Hofer, 2006) and promote holistic health
across generations. Sed#fgulation, including both physiological regulation and
emotional regulation, may be key factors in understanding attachment procebses in t
context of human development and famigyated protective factof€alkins, 2004;
Padykula & Conklin, 2009) Investigating specific physiological processes that are
essential to both effective setgulation and interpersonal communication may offer

valuable insight in this area.



Breathing is a physiological process that has been shown to be highlytiafluen
in the regulation of both physiological syste(@®urtney et al.2011a) and emotion
(Koole, 2009) In fact,researcherbavearguel that it is vital to explore the
psychophysiology of attachment in order to develop effective assessment, prevention, and
intervention strategies to reduce mental health problems and related ou¢bBoemnssnd
& Fagundes, 2010and breathing appeaasviable psychophysiological construct for
empirical examination.

Breathing

Breathrelatedinterventions are gainingopularity anong mindbody-spirit
practitioners andhaveincreasing empirical suppart the treatment of sonraental
health issue@Brown & Gerbarg, 2009; Cusens et al., @0Young, Cashwell, &
Giordano, 201Q) Characteristics of breathing are associated with both physiological
(Courtney, 2009and emotional regulatiofiKoole, 2009) Further, chacteristics of
breathing have a significant influence on both verbal anevedoal interpersonal
communicationincluding facial expressiofDemaree, Pu, Robinson, Schmeichel, &
Everhart, 2006)posture and movemef€liftonSmith & Rowley, 2011)and vocalization
(Ley, 1999) Though someharacteristicef breathing pattesdo varythroughout daily
life depending on various factors such as diet and activity, preliminary investigations
(Benchetrit et al., 198%aveindicatal that overall profiles of breathing may be
identifiedand that emotio and cognition also are reflected in breathing patterns
(McCraty & Childre, 2002; Philippot, Chapelle, & Blairy, 200R)is thought that

chronic stress responses leaduistained negativemotionalstates as seen in mental



health problems such as depression and anf&etyore & Schore, 2008)n an attempt

to restrict or avoid these negative feelings, individuals may learn to consciously or
unconsciously constrict breathing pattef@Biott & Edmonson, 2008) Emotion

regulation in response to negative stimuli via acute changes in breath such as frequency,
restricteddepth, or diaphragmatic restriction may be adaptive gbort responses.

When these responses become chronic, however, thédongesult of these regulation
attempts is maladaptive as evidenced by sustained habitual stress response patterns
(McCraty & Childre, 2002)symptoms of dysfunctional breathing, and difficulty

regulating emotion.

Symptoms of dysfunctional breathing or patterns of maladapteaghing
symptomssuch as hyperventilation syndrommay be valuable in the investigation of
physiological profiles that may be associated with patterns of attaclamese |t
regulation Characteristics of dysfunctional breathing are associated with a range of
symptoms of psychological distress including depres@tewer & Hybels, 2010and
anxiety(Brenes, 2003) Fortunately, with intervention and practice, individuals can learn
how to restag healthy breathin@Courtneyet al., 2014; Ritz & Van den Bergh, 2010)
reduce related psychobiological symptofiRgz & Van den Bergh, 2010and promote
holistic welkbeing(Brown & Gerbarg, 2009)Still, there is much about the relationships
betwea breathing, human development, and mental health that remains unk&mea.
individualsemotioral and physiological functioning thought to be shaped, and to
varying degrees across the lifespan coregulated, by attachment figiBe{sgr,

Diamond, & Hicks, 2007; Feldman, 2003; Zelenko et al., 2@08)lveath pattern



impacts both emotiai (Philippa et al., 2002nd physiological functioninfCourtney
et al, 20113, it is possible that breathing might also be a process related to conscious and
non-conscious attachment process&s such understandinge relationships between
attachment, breathing, and emoti@gulation may be a promising avenue for more
effectively understanding and addressing the psychobiology and generational
transference of psychological distress.
Attachment Theory and SelfReguation

Ainsworth and Bowlby (1991) conceptualized the attachment system as
encompassing essential psychobiological processes that form the foundation of survival
responses and capacity for individual to adapt to lifeHealthy attachment styles or
strakegies in family relationships are believed to act as protective factors and reduce risk
for development of mental and physical iliness over the course of lifespan development
(WHO, 2004) These protectivéactorsmay be due to the impact of attachment
processes on the development and maintenance oegelation strategieCalkins,
2004) Researchrshaveempiricallysupported the conceptualization of attachment
processes as indices for emotion regulation strat@giiésilincer, Shaver, & Pereg,
2003) Attachment processes also have been associated witiolplyysal regulation
including heart ratéZelenko et al.2005) heart rate variabilitySchneiderman,
ZilbersteinKra, Leckman, & Feldman, 201,yagal tongDiamond, Fagundes, &
Butterworth, 2012)brain developmer({Schore, 2009)andhypothalamiepituitary-
adrenal activityfDiamond, Hicks, & OtteHenderson, 2008)Thus, researchers

conceptualize attachment thig@s a selregulation theory in which attachment



processes shape both physical and emotional developnfer@ncingbothinter- and
intrapersonal functioning over the lifesp@@alkins, 2004; Diamond & Fagundes, 2010;
Schore & Schore, 2008 other wordsfithe attabment model explains how repeated
crucial interactions between infant and caregiver result in lifelong patterns of stress
response, receptivity to social supparid vulnerability to illness(Maunder & Hunter,
2001 p. 55§.
Attachment Styles and SeHRegulation

Often, attachment processes are measured in teratsohment style These
measures of attachment style, also called attachment strategies, reflect patterns of
attachment behaviors between an infant, child, adolescent, or adult and an attachment
figure(s) and they are typically assessed in studies using the Strang@i®itua
methodology, attachment interviews, or gejport measures of attachméhRox & Hane,
2008) For infants the attachment figure is the primary caregaedfor adults the
primary attachment figure is usually a romantic partner ondridttachment styles are
typically thought to betable over timghough attachment styles may be relationship
specific(La Guardia, Ryan, Couchman, & Deci, 200@}till, changes imttachment style
canoccur and may be adaptive or maladap{Maunder, Lancee, Nolan, Hunter, &
Tannenbaum, 2006Though terms to describe attachment style vary throughout the
literature, researchers generally agree that attachment inténdesicies inwo
dimensionganxiety and avoidaie)and accordingly reflect either scure (low anxiety,
low avoidancgor insecure attachme(itlain, 1996;Mikulincer et al., ®03; Schore &

Schore, 2008)Commonly,insecure atichment styles may be characterizedrasous
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(low avoidance, high anxiety), avoidant (low anxiety, high avoidaecalisorganized
(high anxiety, high avoida® (Main, 1996;Schore & Schore, 2008)

Secure attachmerg conceptualized as involvirggiccessful development of
adaptiveselfregulationand sense of self, and is evidenced by individuals who feel safe
to explore their worldconnect toothess, and give and receive supp@iinsworth &
Bowlby, 191; Dickerson Peck, 2003chore & Schore, 2008)n infants secure
attachment ibelieved to bdostered by caregivers whiespond consistently, sensitively,
and appropriately to infant communications and positive and negative(gtagsorth
& Bowlby, 1991; Schore & Schore, 2008ffor securely attached infartschildren, the
caregiver acts as an attachment figure who offers a safe Wwéesnthe infanor child
experiences something threatenargl also fulfills the role of safe balsg providing
familiar contact from which the infawr child is safe to explore arldarn abouher or
his environmen{Mercer, 2011)In this way, the attachment figure fulfills the role of
external regulation and, over time, these processes are internalized by the infant or child
(Calkins, 2004) Children and adolescents who experience secure attachment with
caregivers have reduced risk for developing mental health issues such as depression and
anxety later in life(Jakobsen, Horwood, &dfgusson, 2011)In adults, secure
attachment has been associated with adaptive emotion regulation strgagiesan &
Vingerhoets, 2012and positive interpretations of relationship experiences and facial
expressions, behavior, and motives of otliBiamond & Aspinwall, 2003)

Insecure attachment may involve maladaptive physiological and emetional

regulation, evidenced by individuals who, to varying degmeeitherfeel safe to explore
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their world nor safe to connect with and pag or receive support from others
Attachmentprocesses mayegin to beshaped prenatally as prenatal maternal stress may
bias the developing infafst neurobiological development toward survival in a threatening
rather than safe worl@homson, 2007)Thus, attachmens impacted byboth prenatal

and postnataéxperience$WHO, 2012) Organizedmsecure attachmef(ite., anxious or
avoidant) has beahought to be developed by caregivers who exhibit inconsistency and
have difficulty attuning with the infarfMain, 1996;Schore & Schore, 2008)

Disorganized attachment is thought topoenarily develped through caregiver abuse
and/or neglectSchore, 2001)Unlike the bias toward recollection of positive memories
seen in individals who experience a secure attachment style, individuals who experience
an insecure attachment style have been found to have a bias toward recollection of
negative memorietSteele, Steele, & Cfp 2008) This supports the assertion that
attachment style may shape an -makohganddual 6s
both interpretation and transmission of a@rbal communicatiofSchore & Schore,

2008; Steele et al., 200&ortunately, researchdnavereporedthat attachment styles

may shift through therapeutic interventi@ng.,Hertz, Addad, & Ronel, 2012; Travis,
Bliwise, Binder, & Hornemoyer, 2001)As a result, it is possible to heal attachment
injuries, improve selfegulation strategies, and promote the development of secure
attachment strategies later in I{fEravis et al., 2001)Further, researchehave shown

that preventive work is also effectivas secure attachment can be supported in early
child-caregiver relationship@Berlin, Zeanah, & Lieberman, 2008)nterventions

promoting secure attachment strategies in
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future relationkips, including the ability to foster secure attachment with romantic
partners and future children. Thus, attachment related interventions may interrupt
generational patterns of distress and promote adaptive development.

Attachment styles also have besmpirically connected to sefégulation.
Specifically, secure attachment has been linked to adaptiveegelftion in both
childhood(Waters et al., 201@nd adulthoodSbarra & Hazan, 2008)Adaptive sel
regulation has been linked with effective coping skills, reduced risk for mental and
physical di s e-nesrep h yasnido lao giipcsaylcchof oundati on f
(FrentzelBeyme & GrossartiMaticek, 2001 p. 8]). Similarly, insecure attachment has
been linked to maladaptive sedgulation(Sbarra & Hazan, 2008)vhich has been
associated with mental health issuncluding poor selfare behaviors (such as smoking,
alcohol consumption, poor diet), reduced coping skills, and feelings of hopelessness and
helplessnes@-rentzelBeyme & GrossartiMaticek, 2001) Though there is a large body
of empirical research thahows #tachmentelated processds be associated with self
regulation, lhere is no consensus on thefinition of selfregulation nor thsub
components of selfegulationthat are consistent with attachment thedtgidykula &
Conklin, 2009; Sbarra & Hazan, 2008)lonethelesphysiological and emotional
regul ation are considered primary features
regulateanddevelop secure attachmébtiamond & Fagundes, 2010)

Though they are often studied as separate phenomena, emotional and
physiologicalregulation are interelated Researchers have hypothesized that if there is a

causal relationship between physiological regulation and attachment stratdigielsy
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manifests inelationships between attachmemgpothalamiepituitary-adrenal activity
(HPA), and/orANS functioning (vagal/parasympathetic and sympathBi@mond &
Fagundes, 2010; Maunder et al., 200B69r the purposes of thresenstudy, the focus

of physiological regulation and attachmer@son ANS functioning due to the
relationships betweenMS functioning and processes of breathiktpart rate variability
(HRV), a measure of ANS functioning, reflects the ability to adapt physiological arousal
(consciously or unconsciously) depending upon the environmental context and stimulus
This skill of physiological regulation is considered critical for emotion regulation
(McCraty & Childre, 2002) Healthy HRV is associated with reduced symptoms of
mental health problems, improved physical health, and increasebdeirgj(McCraty &
Childre, 2010) Relationships between HRV and attachment style leeen established

in studies investigating the role of attachment and ANS functideigg Diamond,

2005; Schneiderman, Zilberstefira, Leckman, & Feldman, 2011)

Further, characteristics bfeathing play a critical role in HRV regulation
(Courtneyet al., 2014). Thus, it is possible that breathing may play an important role in
the relationships between sedfgulation and attachment. In other warbreathing may
be a key process not only in physiological health and development but also in
psychobiological health and development involved in attachment related processes, but
this hypothesis has not been empirically examined to date.

Statement of theProblem

Attachment(Sroufe & Siegel, 2011 selfregulation(emotional and

physiological;Diamond & Aspinwall, 2003)and breatlElliott & Edmonson 2008)
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related processes have been identified individually as key factors in the development
and/or maintenance of wellness versus distress. Though therapeutic interventions have
been shown to positively impact each of these factors independentéyatierthave been
limitations in both understanding and application. For instance, researchers have found
mixed results on the stability versus adaptability of attachment style in adu({#hgad
Strauss, Mestel, & Kirchmann, 2011; Travis et al., 200R@searchersavesuggestd

that the psychobiologat factors of attachment procesgpsamond & Fagundes, 2010;
Schore & Schore, 2008)ay explain significant positive change in attachment strategies
for some clientge.g, Travis et al., 2001yhile not in otherge.g, Strauss, Mestel, &
Kirchmann, 2011)Although both attachment style and breathing have separately been
associated with emotieregulation(e.g, Calkins, 2004; Karreman & Vingerhoets, 2012;
Takase & Haruki, 2001and physiological regulation strateg{esg, Diamond &

Fagundes, 2010; Roisman, Tsai, & ClgaR004) there is much that is not yet

understood about the relationships between these constructs and how they can be
effectively integrated in the assessment, treatment, and prevention of mental health
issues. It is possible that understanding thelsgionships may give valuable insight into
the psychobiology of attachment and, accordingly, shed light on areas where research to
date has been mixed or inconclusive. At this point, however, despite the empirical
evidence to support relationships amdmgse constructs, researchers have not explicitly
studied the relationships between attachment, breathing, and emegjidation. Further,

the psychbiological foundations of attachment systeparticularly attachment

communicationhave not been studiedth depth(Feldman, 2006)Finally, a review of
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the existing literature suggests that the explicit role of breathing in attachment processes
has not ben investigatedAlthough attachment, emotion regulation, and breathing are
relevant across the lifespan, investigating the relationships among these constructs in a
sample of young adults is a critical first step in exploring the relationships betresen t
constructs. Most young adukiriveto achievedevelopmentagoals including
establishinga committed romantic partner, a househalt, in many cases, becoming an
effective paren(Hartmann & Swartz, 2006)Often, successful achievement of these
goals is limitedoy mental health problen{Suvisaari et al., 200%hat can have a general
impact on the entire family system. It is possible that integrative approaches drawing
upon relationships among attachment, emotion regulation, and breathing may offer
uniquely potent mindbody-spirit benefits
Purpose of the Study

Although researchers have found support for relationships between attachment
and emotiorregulation(e.g, review byCalkins, 2004and breathing and emotion
regulation(e.g, Butler, Wilhelm, & Gross, 2006; Takase & Haruki, 200the
relationships among all of these constructs have not been investigated todeikethe
primary purpose of this study w#o begin to address this gap in the literature by
exploring the relationshipemongattachment, breathing, and emoti@gulationin a
sample of young adult®y exploring relationships among these construbts,study
investigate the psychobiology of attachment includwdatdimensionsf breathing
dysfunctionareassociated with attachment style and emotion reguldifbaulty .

Addressing this gap in the literature may begin to inform significant advamtem
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holistic prevention, assessment, and treatment of mental health issues and the related
social, economic, and physical health problems.
Research Questions

Research Question 1What are the relationships among romantic attachment (anxiety

and avoiénce dimensions), emotion regulation difficulties, dysfunctional breathing
symptoms, hyperventilation, and diagnosis of breathing problems in a young adult
sample?

Research Question Are there diferences in romantic attachmemixiety andomantic

attaciment avoidancand difficulty in emotion regulation among individuals who report
symptoms of hyperventilation that indicate either clinically normal, mild, or significant
symptoms of hyperventilation in a sample of young adults?

Research Question B/hatpercentage of the variance in romantic attachment (anxiety

and avoidance dimensions) is accounted for by breathing symptoms (symptoms of
hyperventilation and dysfunctional breathing) in a sample of young adults?

Research Question ¥hat percentage of thariance in emotion regulation difficulty is

accounted for by breathing symptoms (hyperventilation and dysfunctional breathing), and

romantic attachment dimensions in a young adult sample?

Research Question Bre the relationships between breathgygnptoms
(hyperventilation and dysfunctional breathing) and emotion regulation difficulty in a
young adult sample moderated by romantic attachment (dimensions of avoidance and

anxiety)?
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Need for the Study

Understanding human development and promoting tioigeliness are primary
goals of the counseling profession. Still, key aspects of development and wellness,
including attachment, emotienregulation, physiological regulation, psychobiology, and
generational transmission of wellness and distress haveniaanally investigated. An
initial exploratory investigation of the relationshig®ongattachment, breathing, and
emotiorrregulation is needed to begin to bridge this gap. Advancingnitherstandingf
relationshipsamongthese constructsouldinform broadly applicable future development
and implementation of holistic and culturally appropriate approachessassment
prevention, andreatment in mental health counseling. Because attachment, breathing,
and emotion regulation are factors that areigfn to be relevant to human development
across the lifespan for individuals from all walks of life, the application of advanced
understanding in this area could be far reaching. Further, advancement in this area may
allow more customized treatment by agkling the individuals interpersonal,
intrapersonal, and psychobiological patterns on multiple dimensions. Potential benefits
of this area of study includemproved efficacy and sustainability in assessment, treatment
and prevention chdult mental healtlssues; reduced relatedild holistic health issues;
reducedabuse/neglect and involvementire child welfare system; and promotion of
long-term holistic vellness among adults and their families.

Definition of Terms
There are several terms in tsiady for which the definitions have not gained

consensus in the literature. For the purpose of clarity, thesedeznefined as follows:
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Attachments defined as an intricate relational feedback system that shapes the
i ndi vidual 6s aw aeffregulatien a® Seen madcedonipsecure
attachment stylesespectivelyMercer, 2011Schore & Schore, 2008; Steele, Steele, &
Croft, 2008)

Attachment style®r attachmengtrategies, arpatterns of attachment relationship
between infants, children and adwdtsdattachment figure(s) across the lifespidue;
identification of thesegatterns of attachment relationsleimerged through empirical
study(Ainsworth & Bell, 1970; Main, 1996)According to attachment theory,
attachment style is believed to manifestlo@two independendimensions oanxiety
and avoidancéMikulincer et al., 2003as measured e Experience in Close
Relationsip i Revised(Fraley, Waller, & Brennan, 2000)

Breathing also termed respiration, éefined & acomplex regulatory proces
involving a variety of body feedback syste(ddtose & Cherniack, 2005; Courtney al.,
20119). Symptoms of dysfunctional breathing inclualeathing restriction and breathing
pattern dysfunctioms measured by the Self Evaluation of Breathing Questionaire
(Courtney & Greenwood, 2008@nd symptoms of hyperventilation as measured by the
Nijmegen Questionnair@zan Doorn, Folgering, & Colla, 1982)

Emotion regulatiorcan be defined as the internal regulatory processes used to
consciously or unconsciously direct and redirect the course of emotional responses
(Diamond & Aspinwall, 2003; Koole, 20095 measured by the Difficulties in Emotion
Regulation Scalg(Gratz & Roemer, 2004)In the literature, the terms emotion

regulation, mood regulation, and affect regulation are sometimes used interchangeably
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and sometimes differentiatéloole, 2009) Thisreflects that mood regulation, emotion
regulation, and affect regulation are all constructs that are closely réfatelé, 2009)

Koole (2009) described the empirical boundaes bet ween thegqme const
7) and recommended using a broad definition of emotion regulation that encompasses
emotion, mood, qaing, and affect.

Physiological regulatiortan be defined as the conscious or unconscious
strategies used to influence physiological (Agtonomic Nervous System; ANS)
arousalLiew et al., 2011; MCraty & Childre, 2002) Measures of physiological arousal
include Heart Rate Variability (HRV), Respiratory Sinus Arrythmia (RSA), heart rate,
blood pressure, skin conductance, and respiréibiott & Edmonson, 2008; Liew et al.,
2011; McCraty & Childre, 2002; Porges, 2007)

Selfregulationis defined as the integrative functioning of emotional and
physiological regulation to maintain or reestablish homeosi@bera & Hazan, 2008)

Psychobiologys the biological study of psychophysiolo@yiamond, 2001)
Psychophysiology is the study of relationships between psychological and physiological
processes as well as the related behavioral resp@ffmeg Hane, 2008)

Brief Overview

This studyis presented over five chapters. The first chapter provides an
introduction to attachment and sedfgulation as they relate to mental health. This
chapter also includes a statement of the problem, the purpose of the study, the research
guestions, the need ftire study, definition of key terms, and a brief overview of the

manuscript. The second chapter includes a review of literature related to attachment,
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emotion regulation, breathing, young adults, and concludes with an integrative summary.
The methodology athe study comprisghe third chapter, which includes the study
research questions and hypotheses, a discussion of the participant selection and
recruitment, stug procedures, the variablassessed and the instruments wateused

to measure thempd adiscussion of the pilot study and resulting adjustments ttuthe

study Study data and resulisepresented in the fourth chapter. Finally, the manuscript
ends with a discussiom chapter five of the conclusions to be drawn from study results.
Chaper five also includeadditional limitations, implications fgractice and

suggesons for future research.
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CHAPTER Il

REVIEW OF RELEVANT LITERATURE

The statement of the problem, purpose, research qnsstind the need for the
study were presented in Chapter One. Additionally, Chapter One included definitions of
key terms. In this chapter, literature relevant to the study of attachment, breathing, and
emotion regulation among young adults is present€tapter Two includes the
following sections: (a) Attachment Theory, @notion Regulatioric) Breathing(d)
Young Adults,and(e) An IntegrativeApproach The section on Attachment Theory
includes an overview of the theory, discussion of the major tenets of the theory, the role
of attachment in mental health issues, and a summary of the literature pregemted.
overview of emotion regulation literature presented in the next section, including the
role of emotion regulation in sefégulation, strategies of emotion regulation, emotion
regulation and attachment, and a summary of this body of literaltaienext section
addresses breatklated literatte and includes an overviesi breathing and mental
health, the hypothesized relationships between breathing and attachment, and a summary
of the literature discussed. In this section, the literature on breathing and both emotional
and physiological regation is discussed in the context of healthy breathing,
dysfunctional breathing, and mental health. The next section addresses the
developmental needs of young adults, including who is considered a young adult,

challenges to healtlgevelopment, and whis is the population of intereist the
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current study.The final section in this chapter includes a summary of the empirical and
conceptual relationships among these constructs and the relevance for mental health
among young adults, providing an ovewief why this study is relevant to explore
previously unanswered questions.
Attachment Theory

Understanding and expanding Attachment Theory may be imperative to
advancing knowledge of human developm@&rbufe & Siegel, 2011and effective
mental health treatme(Bchore & Schore, 2008)in fact, researchermvesugesed
that since its initial development, Attachment Theory may have had the largest impact on
the fields of mental health and human development since the work of Sigmund Freud
(Ainsworth, King, & Rayner, 1992)and Att achment Theory remai:t
appr qBerghaus, 20L1Simoneli, Ray, & Pincus, 2004, p. 10.7 Beginning in the
19406s, over the course of more than 40 vy
Ainsworth worked both independently and collaboratively to develop Attachment
Theory,a holistictheory of human developmefinsworth & Bowlby, 1991) Building
upord and challenging a fourdation in psychoanalytic theory, they integrated a host of
empirical and theoretical concepts from ethology, sociobiology, psychobiology,
cybernetics, behavior theory, cognitive theory, and evolutionary bigliggworth &
Bowlby, 1991; Berghaus, 2011Bowlby is credited with developing much of the
theoretical underpinnings while Ainsworth contributed conceptually and furthered the
theory through empirical studies, including assessment development (most notably the

Strange Situation methodology) tat@nd refine the theofAinsworth & Bowlby,
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1991; Bretherton, 1992)Attachment Theory is now understood as a holistic framework
for conceptualizing and investigating the interactionatiure and nurture in human
developmen{Schore & Schore, 2008ncluding psychobiological procesg&amond
& Fagundes, 2010; Dignam, Parry, & Berk, 2010; Schore & Schore, 2@#cifically,
Attachment Theory is used to address the impact ofpetsonabnd intrapersonal
interaction on lifespan biopsychosocial developn{8chore & Schore, 2008)
Attachment related processes are thought to be essential to human eyBlovtoy,
1982)and specifically to survival mechanisig&ifman, 2001) Among these processes,
the role of attachment in the psychobiolgical develograad maintenance of self
regulation systems ionsideredne of the most significamvolutionary tas&of the
attachment systeifiHart, 2011)

Though Attachment Theory was initially met with resistaffgasworth &
Bowlby, 1991)and to some extent continues to be critici@d., Kagan, 2011)
Attachment Theoryas steadily gained momentum and is now broadly studied and
applied(e.g.,Diamond & Fagundes, 2010; Main, 1996; Schore & Schore, 2008; Sroufe,
2005) Currently, Attabment Theory influences research across discip(idgsstini et
al., 2010; Brown et al., 2013; Flannelly & Galek, 2010; Martin, Paetzold, & Rholes,
2010; van 1Jzendoorn & BakermaKsanenburg, 2010; Wei, Liao, Ku, & Shaffer, 20,11)
mental health practig@\raneda, Santelices, & Farkas, 2010; Berlin, Zeanah, &
Lieberman, 2008)and clinical supervisio(Fitch, Pistole, & Gunn, 2010; Riggs & Bret
2006) Specifically, researchers in the fields of human development, psychophysiology,

neuroscience, psychology, marriage and family theragynselingsocial work and
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medicinehave investigated and expandbdunderstanding of attachment theand
clinical implications(Ainsworth & Bowlby, 1991; Diamond & Fagundes, 2010; Mercer,
2011; Schore & Schore, 2008purprisingly, despite the developmental emphasis in
counseling literaturegver thepast few decaddberehas beemessattachment related
research in the counselifigld than related fieldsStill, Attachment Theory appears to
be gaining the attention of counselor researchers as evidenced by a recent surge in
emprical and conceptudlslies in the counseling literature addressing various aspects of
attachmentBrown et al., 2013; Gnilka, Ashby, & Noble, 2013; Lynch, 2018) order
to understand the current state of the literature, future directions in Attachhesny,
relevance to mental health, and relationships with emotion regulation and breathing, it
may be helpful to first discuss the formation and foundation of Attachment Theory. To
begin, the following segment will highlight the pioneering work of JBbwlby and
Mary D. S. Ainsworth in the development of Attachment Theory.
John Bowlby

John Bowlby (19071990) completed medical and psychiatric training with a
focus on psychoanalysis and developmental psychgliggworth et al., 1992;
Bretherton, 1992and went on to study child and adult psychopatho(@gyghaus,
2011) Early in his careeiBowlby observecthildrenat Londondés Tavi stock
(Berghaus, 2011)These observatiomsspired him tanvestigatechildhood development
beyond the psychoanalyticgcusonc hi | dr e n 6 s addwesshex hy | Idirveend st o
actual experiences in lif@&insworth & Bowlby, 1991)including the generatiah

transmission of behaviors and survival strate@estherton, 1992) Based on his early
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observationsBowlby became @nvinced that human development is significantly
impactednot only by early childhood internal experiences examined in the
psychoanalytic tradition but aldxy externalexperiencesot addressed by psychoanalysis
at that timg(/Ainsworth & Bowlby, 1991) Bowlby suspected that infants become

attached to caregivers not merely for the purmddeeing fed but also to fulfill other

needs including affection, closeness, and prote¢sooufe & Siegel, 2011) In 1948

Bowlby established a research tenbegin investigating these ideas, beginning by
observing children who were separated from their caregivers and living in either hospital
or institutional settingéBretherton, 1992)

In developing an ethological framework for human development, Bowlby was
particularly inspir edmphning(Eg,noremnz] 1987¢heesa z 6 s w
of observation in natural settings, and the work of both Robert Hinde and Harry Harlow
(Harlow, 1953, 1958Harlow & Zimmerman, 195%inde, 1964) Bowlby was further
inspired to read about evolutionary biology and systems theory. Drawing from these
bodies of literature, Bowlby wrote several papers oathological approach to human
psychological development (e.@owlby, 1957, 1958) Bowlby furthered his
understanding of proximity seeking and infant attaahnterough studying Harry
Harl owds and Robert Hindeds research. Bow
attachment, evolution, survival mechanisms, safety, grief, andgAossvorth &

Bowlby, 1991; Bowlby, 1982Bretherton, 1992) Both individually and through
collaborations with Ainsworth, Bowlby contributed formal presentations and publications

on attachment theory beginning in the mid
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(Berghaus, 201). In 1969, Bowlby published the Attachment and Loss volumes, the
first of which wasAttachmen{Bowlby, 1969, 1982) In AttachmentBowlby described
interrelated behavioral systems of infant attachment and adult caregiving behaviors,
organization binternal working models, exploration behaviors, and the ontogeny of
attachmen{Bowlby, 1969/1982) The second volum&eparationwas published in
1973(Bowlby, 1973) In Separation Bowlby expanded on attachment processes related
to separation anxiety, anger, fear, survival, insecure attachment, secure attachment,
generational effects, and personality development. The third voliosg was
published in 198@Bowlby, 1980) In this volume, Bowlby expanded on child and adult
vulneralility, grief, mourning, psychological defensesd cognitive aspects of
attachment processes.
Mary Ainsworth

Meanwhile,Mary Ainsworth (19131999) received training in developmental
psychology andtudied with several researchers includidiiam Blatz, whodeveloped
a theory of security to increase understanding of human personality development
(Ainsworth & Bowlby, 1991; Bretherton, 1992 Ainsworth was interested in the
development oinsecurity versus securityt hough she believed Bl at z
not adequately address psychological defe(®esworth & Bowlby, 1991)
Fortuitously, Ainsworth ¢ amathdTavistwakclikic on Bo
in 1953 around the time that he was turning to ethologigatoaches an effort to
under st and oodestéseparatiglnsworthe&sBpwlby, 1991; Bretherton,

1992) lllustrating the novelty of integrating the ethological lens in the study of
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psychology and human development at that titesworth described the shift to
thinking in ethological terms as fa real p
per manent ¢ han@iesworth & Maevin,sLgoB, p.t7)iOnecobthe
researchersonBowlbys Tavi st ock team was James Rober
observation of chil dreng.g., RoEstpnpldsIs t o sepa
work had a significant impact on Ainsworth and inspired her to use dirset\vation in
her own researcfAinsworth & Marvin, 1995)

Ainsworth was able to take her fAethol og
investimt e d B aeakeimpiricalythroughdirectobservation in natal settings,
beginning with observing mothers and théiil@ren in their homes in Uganda
(Ainsworth, 1967 Ainsworth & Bowlby, 199). Althoughmuch ofherwork in Uganda
was not published until lat¢Ainsworth, 1967) Ai ns wor t laddasupporteck i n U
and expanded the conceptualization of mother, or primary caregiver, as secure base and
safe haven as well asqmesses of secure and insecure attach(daméworth & Bowlby,
1991) After returning to the bited StatesAinsworth began a longitudinal studye
Baltimore Studyto further investigate these relationshipssworth, 1964; Bretherton
& Main, 2000) It was duringhe course of this study that Ainsworth first developed and
conducted the strange situation assessment dferdtild attachment security
(Ainsworth, 1964. Ai nswor t h6s | amdsgande siationadsessment k
provided support foAttachmeniTheory, expanded understanding and empirical support
for the differences between secure and insecure infatiter attachment, subgrouds o

inseare attachment, and ti@portance of interactions between mother and infant
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behaviorqAinsworth & Bowlby, 1991) During this timeAinsworthcollaborated with
Bowlby on manyworks (e.g.Bowlby & Ainsworth, 1965)Ainsworth also continued to
expandAttachmenfTheoryindependentlyincluding thecrosscultural relevance of
attachment andxtending the conceptualization and empirical support for attachment
processes beyond caregitoiild relationships to othexges andelationshipge.g.,
Ainsworth,1989)
Span of Attachment Theory Literature

Together, Bowlby and Ainsworth created a foundation for Attachment Theory
that has been descr i b dndals20®epniBBnd,nt | y r ese
accordingly, Attachment Theory has since been extensively tested and expanded. To
illustrate the volume of related literature that has accumulated ovpash€0 years, a
search for Aattachment theoryd on worl dcat
peer reviewed articles, 2,348 theses/dissertations, and 4,751 books. Thus, the literature
review presented in this chapter represents a relativigliydwrerview of Attachment
Theory literature that is most relevant to the study and is not intended as a comprehensive
discussion of the vast body of Attachment Theory literature. In the following sections,
the most relevant aspects of Attachment Theahybe discussed, including theoretical
underpinnings, evolutiorsurvival, mammal development, attachment relationships,
attachment behavioral system, and attachment styles
A Theory of Lifespan Human Development

Bowlby and Ainsworth drew upon a fairfgpmplex array of existing theories and

disciplines in the development of Attachment the@mysworth & Bowlby, 1991) a
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trend that has continued among contemporary attachment researchers. It is beyond the
scope of this chapter to explore each of these areas of study in depth. Nonetheless, the
highlights thought to inform the early and ongoingelepment of attachment theory are
presented. During both Bowlby and Ainswor
psychoanalytic theory and social learning theory were the dominant views on early
human development, while ethology and evolutionary biologgwelerging as essential
to understanding animal behavior and the development of living systems.
Psychoanalytic theory and social learninghteory. Psychoanalytic theory was
particularly influential for both Bowlby and Ainsworth and continues to intteemany
attachment researchdesg, Brandell, 2010; Schore, 2007)ndependently and
collaboratively, Bowlby and Ainsworth extended, adapted, and challenged
psychoanalytic concepts about lifespan development and the infant/arglgiver
relationships. For instance, the mearofghe termattachmehwas adapted from its
occasional use in psychoanalysis to describe love relationgtinsswvorth, 1969) In an
attempt to advance understanding of human development and make déese of
observations of childrends need for proxim
Bowlby and Ainsworth reviewed and often challenged the work of many of their peers
and predecessors including Sigmund Freud, Anna Freud, Harry Stack SullivaneMelan
Klein, Margaret Mahler, Erik Erikson, and Albert Band(gay.,Ainsworth, 1969;
Ainsworth & Bowlby, 1991; Bowlby1953, 1969/1981) Specifically, at the time that
Bowlby and Ainsworth were laying the groundwork for the development of attachment

theory, researchers in both psychoanalytic theory and social learning theory argued that
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the bond between infant and ogineer was based upon the infsndesire to be fed and
the pleasure derived from satisfaction of the hunger d@assidy, 2008) Reflecting
back on the dominance of this view, Ainswo
attachment could develop for (Amswortto& her r ea
Marvin, 1995, p. 6)Bowlby and Ainsworth sawhis view as incongruent with their
observations of children and their caretak
observations of both humgRoberston, 1953nd nonhumace.g., Harlow, 1953;
Lorenz, 1937)nfant/child-caregiver behavior. It is also important to note that their
consideration of ethological research (initiated by Bowlby) was a radical departure from
psychoanalytic and social learning theory, so muclhabAinsworth herself cautioned
Bowl by that wusing Lorenzdés work to support
in the academic communifpinsworth & Marvin, 1995) They also challenged another
key assumption of popular thinking at that time, the assumption that s anly in
high-risk situations that are intrinsically painful, dangerous, or to which a person has
learned, or been conditioned, to be afi@dwlby, 1981) Rather, Bowlby (1969/1982,
1981) asserted that fear arises not only in response taibigbituations but also to those
in which there is aincreasedisk of dangeysuch as the anticipation of separation or loss
from an attachment figure.

Despite these signdfant departures, psychoanaysbnceptualities of object
relations and social learmgrtheorists' ideas about dependency have been largely
influential in the development of attachment the@insworth, 1969; Maunder &

Hunter, 2001; Schore & Schore, 2008 fact, there are many precepts of
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psychoanalytic theory that remain intacattachment theory. When reflecting on his
attachment research in this context, Bowlby argued a case for psychoanalysis as a natural
sciencgBowlby, 1981) As such, it can be claimed that Attachment Théits under
the umbrella of gp'sychodynamic approBdFonagy, Gergely, & Target, 2008)
lllustrating this point, Fonagy et §R2008) outlined nine shared assumptions of
psychoanalytic and Attachment Theory:
1. Psychological causationT he i ndi vi dual 6s i nternal
experiences influence lifespan development.
2. Formative nature of infantaregiver relationship The early ifant-
caregiver relationships shape cognitive functions and personality
development.
3. Relevance of the unconscioudon-conscious internal experiences
including expectations, beliefs, and fantasies shape emotion regulation and
interpersonal behavior.
4. Exisence of internal representations of relationshipsternal
representations, or internal working models, of-eétier relationships are
thought to organize emotion regulation and interpersonal behavior.
5. Psychological conflict and safetlsychological ditress is caused by a
lack of perceived safety and an experience of conflict between motivation,
cognitions, and emotions.
6. Psychological defenses$nternal representations are often distorted in an

attempt to reduce various forms of distress.
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7. Behaviorcomplexity Behavior may be motivated by implicit internal
experiences without conscious awareness of the individual.

8. Therapeutic relationshipEffective clinicians are supportive, respectful,
and empathetic.

9. Developmental Mental health problems faa roots in developmental
history and one of the primary purposes of intervention is to promote
healthy development.

Building upon this foundation, Bowlby and Ainsworth drew on several bodies of
literature and fields of study to further their understagaif human development and
develop congruence between developmental theory and observations of human behavior.
Reflecting this goal, one of their most significant contributions was viewing
developmental psychology in the context of evolution and ethology

Evolution, ethology and mammalianel/elopment In light of evolutionary
theory, Bowlby believed that all behavioral systems must be conceptualized within a
framework that places fisurvi vdgBowlhyf the gen
1969/1982, p56). Consequently, in order to inspire, inform, and test their research in
human development, Bowlby and Ainsworth drew heavily on ethological literature and
methodology. Simply put, ethology is the study of evolution and animal behavior
(AEt hol o.Aymeatiored® pke®igusly, among these influences were Konrad
Lorenz(e.g., Lorenz, 1937HarryHarlow (e.g., Harlow, 1953, 1958andboththe work
of and personal correspondence with Robkmtle (e.g, Hinde, 1964) In a summary of

L o r &10Z7pwork, Bowlby (1969/1982, p. 167) outlined the four characteristics of
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imprinting (a process identified as avian attachment behavior in which an attachment
bond 1 s f o titeked place dinly duding & it critical period in the-life
cycle, (2) that it is irreversible, (3) that it is suymdividual learning, and (4) that it
influences patterns of behavior that have
eg,the selection of a sexual partner. o Late
LorenZs assertions of a critical period and irreversibility. Still, Bowlby argued that some
of the principles of imprinting could be more broadly applied to the processes tha
influence attachment behavior, avian or mammalian, toward an attachment figure,
offspring, or sexual/romantic partner (Bowlby, 1969/1982). Over the past sixty years,
research on the attachment behavior of animals such as rats, mice, monkeys, and
elepharg have been particularly useful in understanding attachment in the context of
lifespan developmerfe.g., Bradshaw & Schore, 2007; Harlow, 1953; Hinde, 1964,
Maunder& Hunter, 2001)

Most famously, investigations led by Harl@e:g.,Harlow, 1958 Harlow &
Zimmerman, 1958, 195%nd Hindge.g, Hinde, 1964 )provided evidence that infant
monkey$need for affection ia primary drive. In his empirical and conceptual work,
Harlow (1958) illustrated thathough hunger, thirst, pain, sex, and elimination of waste
were commonly viewed as the primary drives of early mammal development, it is the
need for love and affectiothat are primary drive@arlow, 1958) Over the course of a
3-year study, more than 60 infant monkeys were separated from their mothers within 12
hours of their birth. The infantmoeky s wer e typically provided

mothers® one made of wire and one made of soft
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soft 6mothersd included a bottle for feedi
spent the majority of theirtime!l i ngi ng t o .@ he Md ok dy  moltsherc
soft cloth pads at the foot of the surrogate mothers. Though they were later socialized
with other monkeys and their needs for food, water, sex, and elimination were provided
for over the course oheir development, with the absence of caregiver and peer
relationships in early life, these monkeys later exhibited severe problems in development
including bizarre behavior, aggression, confused sexual behavior, somatic symptoms, and
either indifferent oabusive parenting of their offspring. In reviewing this work, Bowlby
found support for his assertion that it is proximity and physical contact with an
attachment figure rather than food supply
developmental @eds(Ainsworth & Bowlby, 1991) Harlow concluded that one of the
chief functions of the primay car egi ver i s Ato provide a h
ti mes of f earlowalf@58p. @78)n This wobdk informed Bowlby and
Ainsworthoés | at er chmenhtieery inadudingithe @tachneent figoré at t
as fulfilling roles ofsecure basandsafe haverfAinsworth, 1964)

The bedrock of attachment theory is the assertion that mammalian attachment
processes developed through evolution in order to accommodate survival needs in which
it became necessary for mammals to familiarize and adapt to their environment in a more
refined way than instincts alone had previously provifiddrt, 2011) Attachment
processes, such as achment behaoral systemare thought to improve infants (both

human and nonhuman) likelihood of survival while also allowing for more sophisticated

devel opment by wutil i zi,thegattachmentfigure) mae v car eg
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developed psychobiological systefesg., nervous system and social system) to support,
organize, and shape the developmentoftheisfant chi | dds i mmature s
(Berghaus, 2011; Hart, 2011The primary role of the attachment behavior system is to

promote survival of both the individual and the gefigesvlby, 1969/1982)

Accordingly, attachment qwcesses promote development through facilitating the

formation of seHregulation(Bretherton, 1992; Hart, 201,iteaching the developing

infant/child when they are safe or unsafe, regulating their interatdrag (physiological

and psychological) accordingly, promoting survival skills within their environment

including social interaction, managing physical challengesteathinghe use and

acquisition of tools, shelter, and fo@@assidy, 2008) To this end, proximity seeking is

thought to be a fundamental attachment behg@assidy, 2008) In fact, Bowlby
(1969/1982, p. 195) defined attachment beh
to another individual .o When secure, the
environmenfreely and proceed with healthy psychobiological developnmecitiding

adaptive longerm selfregulation strategiediart, 2011) When they learn that they are
unsafe or insecure within t-tersnselfproteativei r on men
drives are activated which, in turn, activates the attachment system and motivates

attachment beha&wrs (Bowlby, 1969/1982) When these attachment behaviors are
ineffective or an individual l earns from t
behaviors, availability, and/or unavailability, that they are acutely and/or chronically
threatened, thegxperience acute and/or chronic activation of the stesgmonse system,

also known as fighor-flight, in which shoriterm survival is prioritized over lorggrm
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healthy development. When chronically activated, the stress response system undermines
longterm healthy developme(Bchore & Schore, 2008) The caregiverso
to the environment and to the developing ahilikginning in uterd informs the infant

or child about their expectations of safety in their wéfldlomson, 2007) As such,

infants and children rely on their caregivers/attachment figures for their basic needs,
protection, and, ultimately, development of adaptive or maladaptive survival strategies
including selfregulation(Calkins, 2004; Hart, 20L; Sroufe, 2005) Contrary to early
assumptions about human development, researchers in both human and nonhuman
attachment have found that affection is critical attachment behavior that is primary to this
procesge.g., Ainsworth, 1969; Bowlby & Ainsworth, 1965; Harlow, 1958his may

reflect the absolute necessity of physiological and affective attunement in facilitating
lifespan healthy developmefiiart, 2011) Researchers have found that these attachment
processes continue into adulthood as the primary attachment figure(s) shift from

caregiver to romantic partner and/or close friend, and as the individual takes on the role

of caregiver for theirwn offspring(Ainsworth, 1989Ainsworth & Bowlby, 1991; Hart,

2011; Martin et al., 2010) Rather than an end in and of themselviéachment

relationships ara systenthrough which evolutionarilgssential taskare prioritized and
executedHart, 2011) The human attachment system is considered a highly complex
system(Ainsworth & Bell, 1970; Hart, 201%hat shapes emotional, cognitive, social,

spiritual, and physiological systems over the course of both lifespan and generational

developmentThe following section the main tenets of attachment theocjuding

r
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attachment relationshipattachment behavioral systestyle, andattachmenftigure are
described

Attachmentrelationships Attachment is inherently relational. Accordingly,
attachment relationships are the primary focus of attachment conceptualization and
research. Attachment relationships are those in which an attachment bond has been
established with a specific identifigbother. Ainsworth (1964) outlined five
implications of the attachment relationship:

1. Affection is inherent in attachment relationships,

2. Attachment relationships are specific,

3. Attachment requires action including but not limited to observable behavior,

4. Attachment is an active process,

5. Attachment is a bdirectional process requiring tweay interaction.

The individual or object with whom this attachment bond is established is known
as theattachment figur¢Bretherton, 1992)In early life, the attachment figure(s) is
typically the primary caregiver(s) while in later life the attachment figure(s) is typically a
romantic panter or a close frienfMain, 1996) Researchetsavesuggestdthata
p e r smoost dnportantaskas an infanis to create a secure attement bond with a
primary cargiver (Schore & Schore, 2008 he necessity of this bond is illustrated by
the role of the early attaptent figure in acting as a gegulator of developing
physiological and emotional regulatisgstemghat are initially regulated externally in
this way(Calkins, 2004) In fact, researchetsavesuggestdthat adaptive selfegulation

can only be achieved after the critical developmental accomplishment of effective co
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regulation in early lifgDiamond & Aginwall, 2003) In other words, when a secure
attachment exists in an attachment relationship the attachment figure is able to effectively
provide the safety and security needed for the individual to adaptively regulate their
internal systemgButner et al., 2007; Calkins, 2004)order to effectively explore their

world, including environmental and social relationsi{fgannelly & Galek, 2010) As

such, the attachment figure acts as a secure base and a saf@@swearth & Bowlby,

1991; Bretherton, 1992)When the attachment behaviost®m is activated, the

individual seeks aafe havemf safety, comfort and reassurance from the attachment

figure (Ainsworth & Bowlby, 1991; Cassidy, 2008)n infancy, childhood, and

adulthood, the attachmengtire provides a safe haven by effectively responding to the
individual 6s communication. When the attac
secure individual feels safe to explore their world. In other words, the exploratory system
is activatedBowlby, 1982; Cassidy, 2008)n this case, the attachment figure acts as a
secure bas&om which the individual is able to launch exploration and learning
processeg(Ainsworth & Bowlby, 1991) In adulthood, the attachment figure acts as a
secure basethrong supporting the individuals fAperso
act i (Reeneye260®. 473. As the individual develops, proximity may be physical
and/or psychologicdPistole & Fitch, 2008) For instance, psychological proximity may

be attained in childhood or adulthood through a phone call, email, or even envisioning
reassuring contact withéhattachment figuréPistole & Fitch, 2008) In early

development, the attachmdigure utilizes a variety of conscious and rmnscious

communication to shape the developing individuatiaptation to a safe or threatening
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world and selregulation(Calkins, 2004; Schore & Schore, 200&imilarly, adult
attachment figures, such as romantic partnése, @evelop patterns of conscious and
norrconscious communication and-pegulation(Butner et al., 2007) Naturally, these
patterns of caegulation in adult attachment relationships are more reciprocal in care
giving than early childhood relationshifidikulincer et al., 2003) In studies

investigating emotionalkegulation and coegulation in adult romantic attachment,
researchers reported thaimong securely attached adults, attachment figures may be
better able to maintain physiological and emotional homeostasis while their partner
experiences distress andtumn, the distressed partner may be able to more quickly
deescalate distress, or effectively geljulate(Butner et al., 2007; Diamond, 2009

this way, the couple engages in effectiveregulation in which the attachment figure
functions as an effective safe haven evidenced by adaptive emotional and physiological
regulation of both adults. Cwersely, among insecurely attached adults, attachment
figures may experience greater distress (either physiologically and/or emotionally) in
response to the distress of their partner and, thus, the distress of the attachment figure
may escalate or maintaihe physiological and emotional distress of their partner,
reflecting maladaptive setkgulation strategiegButner et al., 2007; Schneiderman et al.,
2011) Understanding the role of the attachment figure(s) and both the formation and
maintenance of setegulation in the attachment behavioral system is essential to
understanding the operaiis of the attachment system and the lifespan impact of

attachment relationships that are relevant to mental health treatment.
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Attachment behavioralygstem The conceptualization of the attachment
behavioral system illustrates the influence of behavamtrol, and systems theories on
the formation of attachment theory and further demonstrates the importance of the
attachment figure. One of the most important tenets of attachment theory is that behavior
has a biological basis that is organized by thecathent behavioral systgi@assidy,

2008) As described above, adaptaachment behaviotgpically are thought to be
behaviors that reduce eived or actual danger through increased physical or
psychological proximity to a specific person, the attachment figgowby, 1982;

Cassidy, 2008) For exarple, smiling, reaching, clinging, and crying can function as
observable attachment behavi@dsnsworth & Bell, 1970; Bowlby, 1982)The

attachment behavioral system is the organization of these behaviors to accomplish a
particular goal. Further, the reciprocal attachment behavior of the attachment figure also
is fulfilled through internal organization of the behavior sys(@assidy, 2008) In the

context of evolution and lifespan development, this gadlides both survival and

healthy development. Bowlby (1982, p. 374) agreed with Bretherton that this system also
could be described as a fisafety regulating
and survival through setegulation processes.

A key assumption in the conceptualization of the attachment behavioral system is
that the individual s history of internal
of specific attachment behaviors into response pat(@assidy, 2008) Bowlby
described two types of experiences that primarily influence this organization and thus the

activation of the attachment behavior system: indications siple danger or stress, and
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accessibility of attachment figu(Bowlby, 1982) Additionally, the attachment behavior
system may be activated by basic internal needs such as hunger or physical illness
(Feeney, 2008) It is important to note that it is not the trigger (e.g., proximity, danger)
itself but rather the individual perception of the trigger that can serve to activate or
deactivate the attachment behavior sysfidoback & Madsen, 2008)In other words, it
is the perception of safety that modulates dsstr@nd, accordingly, the attachment
behavior system. Thus, across the lifespan the attachment behavior system is most
commonly activated by perception of possible danger, stress, separation or anticipated
separation from the attachment figgBowlby, 1982; Feeney, 2008)

Reflecting the role of attachment in se¢gulation, researeis have found that
the organizatiof theattachment behavior system also is related to the organization of
both physiological and emotion regulation. The organization of the attachment
behavioral system is thought to be heavily influenced by physaabgkperiences
(Fonagy & Target, 1997)The organization is internalized into expectations of self,
others, and the worl@Fonagy & Target, 1997pften described as internal working
models(Feeney, 2008) These internal working models are then manifest in the
i ndi vi dual 0 s (Cdling 19 Farder,tin usdérstanding tagachment
behavior system, attachment cannot be accurately described in terms of degree, as in one
is more or less attaché¢llain, 1996) Although the strength of particular attachment
behaviors vary, the strength of attachment itself does not appear to vary, at least not
measurable wagAinsworth & Bell, 1970) Rather, it is typically the organization of

attachment behaviors, as seen in attachment style, which differs from individual to
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individual. In fact, early attachment figures are established within the first months of age
and nearly all infants becom#ached regardless of the quality and availability of the
attachment figurs caregiving(Main, 1996)

When the attachment behavioral system is activated, the individual uses
attachment behaviors to alleviate physiological and emotional distress in an attempt to
reinstatesafety and physiological and/or psychological proximitshimattachment figure
(Bowlby, 1982; Cassidy, 2008)A variety of behaviors can be organized to serve a
particular attachment related function. Although the specific behaviors used within the
system may change over the course of lifespan development, this internal organization is
usually stabléCassidy, 2008) The responses of the attachment figure greatly influence
the individual 6s distress as wel |l as the o
behavior systeniMain, 1996) Thus, the adaptive attachméehavioral system
promotes flexible adaptation to the changi
and relationshipéBowlby, 1982) Of course, it is not possible to directly observe all of
the multifaceted processes of attachment such as the many contributing factors to the
organization ofatah ment behavi ors. Since(e#j nsworthoad:
Ainsworth, 1967 Ainsworth & Bell, 1970, however, researchers have found that the
study of attachment styles (thought to be an observable attachment phenomena reflecting
the organization of the attachment behavior system) is imperative in investigating
attachment relationshigginsworth, 1964)

Attachment ¢yles. | n d i v athahmdntstyle anthus the pattern of

perception and respons@swhich they relate tgelf, dher, and theiworld, isformed
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through anintricate interaction between timdividuals genetic/biological predisposition,

their environment, and their interact®owith their attachment figu&chore & Schore,

2008; Steele, Steele, & Croft, 2008)nderstanding of attachment styles first emerged
through Ainworthoés devel op me (Ainsworth, 196;e St r a
Ainsworth & Bell, 1970; Bretherton, 1992)nitially, Ainsworth developed the Strange
Situation methodology to investigdtee balance of infant attachment and exploratory
behaviors indw or high stress situatioriBretherton, 1992) Specifically, the Strange
Situation was intended to provide an oppottyito observe how strange circumstances,
separation, and reunification with an attachment figure impacts the'ssdant c hi | d 6 s
attachment behavior and exploratory systémssworth & Bell, 1970) The Strange

Situation is a multpart situational observation of infant or child responses to agstran
environment, a stranger, and separation and reunion with the attachment figure
(Ainsworth & Bell, 1970; Bretherton, 1992)hough thex are some variations, typically

the Strange Situation begins with the infant and caregiver together in a playroom
equipped for nofinvasive observation. Next the observer watches how the infant
responds when a stranger enters the playroom. In thesti@rdrio, the stranger plays

with the infant. The caregiver then leaves the room. The stranger leaves the room when
the caregiver returns. Next, the caregiver leaves the playroom (at this point the infant or
child is alone in the play room). Next, thiganger returns to the room. Finally, the
caregiver returns to the room. Researchers carefully observe the infant or child and

caregiver responses and behaviors throughout each scenario and the transitions between.
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During early observations in the &tge Situation, Ainsworth and her colleagues
observed unexpected patterns of behavior upon reunification with the attachment figure
(Ainsworth& Bell, 1970; Bretherton, 1992)For instance, though most infants engaged
in proximity seeking behaviors during separation (e.g., crying), infant behavior varied
upon reunification.Althoughsome infants sought and readily received reassurance from
the caregiver, other infants exhibited ambivalent or avoidant behavior toward the
caregiver(Ainsworth & Bell, 1970; Bretherton, 199®1ain, 1996) These patterns
became known as the Strange Situation Categorization and later became known as
attachment style@ain, 1996) Initially, Ainsworth, Blehar, Waters, and Wallq78)
identified three categories of attachment styles seen in the Strange Situation
methodology Main (1996 )ateridentified a fourth category using the Strange Situation
methodology, category.DEach of thefour categoriesra summarized below. Category
B represents the secure attachment style, Categories A and C reflect organized insecure
attachment styles, and category D is the disorganized insecure attachment style:

1. Category A (Avoidant Attachment): Thesdgantslack emotional expression,

do not cry upon separation, and actively ignore the caregiver upon
reunification.

2. Category B (Secure Atthment): Thesmfantsexpress missing their

caregiver during separation. They then seek reassurance from the caregiver
upon reunification, and then after brief contact they resume exploratory

behaviors.
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3. Category C (Anxious/ambivalent Attachment): Thedantsappear
preoccupied with their caregiver throughout play, separation, and reunion.
Upon reunion they may exhibit passivity, seek or resist the parent. They do
not resume exploratory behaviors, instead, this individual maintains focus on
the caregier and may exhibit anger or tearfulness.

4. Category D (Disorganized/Disoriented Attachment): Thefssmtsmay

exhibit behaviors of category A, B, or C while also exhibiting disoriented or
seemingly contrary behaviors. For instance, rising upon reungirctten

sitting prior to gaining contact, or clinging to the caregiver while also leaning
away.

Though initially these categories were studied exclusively in infant or child and
caregiver relationships, over the past few decades researchers have eytensivel
investigated adult attachment styles and the measurement tfeege@rennan, Clark, &
Shaver, 1998; Fraley, Waller, & Brennan, 2000; Hazan & Shaver, 1987; Main, 1896)
advancing understanding of adultaahment styles, researchers have most commonly
looked at adult romantic relationshjpscluding both married and nemarried
relationships. Researchers have long espoused conceptual support for the suggestion that
infant and childhood attachment relatships later influenced adult attachment
relationships and that internal working models developed in childhood would have a
persisting impact in adulthood. It was not until studies of adult attachment styles by
researchers such as Hazan and Shaver (188&gver, that there was empirical support

for adult romantic relationships as attachment relationgfipsney, 208; Hazan &
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Shaver, 1987) The development of the measurement of adult romantic attachment style
was essential to this shift. Measurement of adult romantic attachment style was first
conducted through categorical selectiBartholomew & Horowitz, 1991; Hazan &

Shaver, 1987)qualitative interview(Adult Attachment InterviewBakermans

Kranenburg & an IJzendoorn, 2009; Main, 1996@hd, more recently, by quantitative
selfreport measures of attachment dimensi@ng.,Brennan et al., 1998; Fraley et al.,
2000) This latter dimensional approach has been broadly validated and eaitensied

in quantitative investigations into adult romantic attachniieairchild & Finney, 2006)

Adult attachment dimensionBhoughthere continues to be some variance in the
termsusedto describeadultattachment styke the chaacteristics of these categories are
largely consistent and there is growing consensusttethmenstyles, or strategies,
includetendencies in two dimensions of attachmeemtiety ancattachmenavoidarce
(e.g.,Brennan et al., 1998; Fraley al., 2000) Although categorical approaches to adult
attachment measurement are recommended for clinical use and may be relevant in some
research, dimensional approaches are recommended for research due to greater sensitivity
to subtle differencesdbween subjectRavitz, Maundg Hunter, Sthankiya, & Lancee,

2010) Incidentally, some dimensional measures of attachment such as the Experiences
in Close RelationshipRevised ECR-R) yield data that can be used dimensionally or
categorically. The relationships between the dsimars of attachment avoidance and
attachment anxietseflectthe categoes of attachment styles (seiglie 1). For

instance, secure attachment can be characterized as a combinatiwadthment

anxietyandlow attachment avoidance. Reflecting thescriptions of attachment
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categories of insecure attachment identified by Ainsworth (1978) and Main (1996),
insecure atichment stigs may be characterized asxicus, evidenced by low attachment
avoidance and high attachment anxiety; avoidant, eviddncledv attachment anxiety
andhigh attachment avoidancer disorganizegas seen in individuals who exhihigh

attachment anxiety as well hgjh attachment avoidance

Figure 1

Relationships Between Attachment Dnensions am Attachment Styles
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Attachment Style and S&tegulation Like the development of attachment styles,
researchers believe that sedfjulation is developed through an integrated interaction of

nature and nurture. The role of attachment in the develomndnnaintenance of self
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regulation may reflect the key link between attachment and mental h8aithire
attachmenis evidenced bguccessful selfegulation inindividuals who feel safe to
explore their worldincluding survival, socialand learning eperiencegAinsworth &
Bowlby, 199; Schore & Schore, 2008)n early secure attachment relationships,
caregivers respond consistently, sensitively, and appropriately to infant communications
andbothpositive and negative stat@sinsworth & Bowlby, 1991; Schore & Schore,
200). This effective attachment communication is evidenced, in part, by the
development of effective emotiaegulation. The soothing behaviors of the attachment
figure are internalized into sedbothing behaviors as a means of-segjulation
(Mikulincer & Shaver, 2007) Researchetsaveasseredthat securely attached infants
are better equipped to remain effective in their-ssdulation during exposure to
negative emotioWeinfield, Sroute, Egeland, & Carlson, 2008} is also expected that
attachment figure(s) in securely attached dyads are able to effectivelggdtte and
adapt to a broad range of emotional experief\=nfield et al., 2008)Additionally,
researcherbBaveassertdthat securely attached dyads experience more effective
attunement as evidenced by greater synchrony in physiological systems and accurate
interpretation and communicatioh affect(Diamond & Fagundes, 2010; Fox & Hane,
2008; Schore & Schore, 2008)

To the contrary,risecure attachmeist thought to fostemaladaptive
physiologcal and emotionategulation,as seen imdividuals who, to varying degrees,
do not feel safe to explore ihavorld (Calkins, 2004; Diamond & Fagundes, 2010his

lack of perceived safety and inability to effectively seljulate is thought to result in
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increased susceptibility to mental health issues in child and adul{Boudnelli et al.,
2004) Accordingly,individuals who experiendasecure attachmestylesreportgreater
symptoms of mental health issu€ooley & Garcia, 2012)ncluding anxiety(e.g.,
Simonelli et al., 2004 )depressioite.g, Simonelli et al., 2004; Wei, Russell,
Mallinckrodt, & Zakalik, 2004)and more broadly, stregg.g., Kemp & Neimeyer, 1999)
than do their securely attached counterp@tganizedmsecure atichmen{i.e., anxious
or avoidant) is thought to lmeveloped by caregivers who are pbysicallyrejecting but
do exhibit inconsistency and have difficuéignotionally and physiologicallgttuning
with the infant(Main, 1996;Schore & Schore, 2008fror instance, researchér@ve
suggestdthat due to emotionally rejecting caregivers, avoidantly attached individuals
experience difficulty regulating emotion evidenced by minimization of direct
communicatn of emotion, particularly distres#llustrating thisthe Strange Situation
researcl{Ainsworth et al., 1978; Bretherton, 1998jicates avoidant attachment stie
infantsis evidenced Y unemotional behavior including lack of crying upon separation
from caregiver, ignoring of caregiver upon reunion, and physically moving or leaning
away from caregivefMain, 1996) Avoidant attachment style in adults is evidenced by
dismissive behavior including denyingetimpact of negative experiendd4ain, 1996;
Wei, Russell, Mallinckrodt, & Vogel, 2007)

Conversely, anxiously attached individuals are thought to communicate extreme
emotion, especially distress, refliect that attachment figures in these dyads typically
respond predictably to large displays of emotion and erratically to more nuanced

communication of affediWeinfield et al., 2008) Infants who experienan anxious
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style of attachmenexhibit preoccupation with thattachment figuréhroughout the
Strange Situatigralternate between seeking and resisting the caregiver, are often tearful,
and may exhibit passivity or aggseon(Ainsworth et al., 1978; Main, 1996; Wei et al.,
2007) Adults who experieceanxiousattachment exhibit preoccupation with
experiences, act with aggression or passivity,tgpidally display confusion, fear, and
feelings of being overwhelmeathen distressed.
Researchersavereporedthat disorganized attachment is most comiyion
developed throughbuse and/aneglectby an attachment figurchore, 2001) In the
case of abuséhe caregiver is eithermictly abusive or fails to provide protection from
abusers of the infant/chil@retherton, 1992; Main, 199chore, 2001) Disorganized
attachment iIis thadgown i o @aeé¢t a(@/anisdmetai,st e at e
2008 p. 89. Individuals who experience disorganized attachment exhibit a lack of
predictable emotion grilation strategies, increased physiological reactivity, and impaired
neurological developmeiri&chore, 2001b) Attachmenfigures in these dyads report
di fficulty caregiving, use of harsh discip
(Schore, 2001p. 217. In addition to mental health issues associated with other types of
insecure attachment, the powerfudbility to develop coping aremotionregulation
associated with the disorganized attachment style has been linkedpretisposition
toward posttraumatic stress disorded dissociatiofSchore, 2001Schore& Schore,
2008) One of the most promising tenets of attachment theory is that these attachment

styles may be plastic, reflected in indiuvi
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adaptive attachment behaviors and-setfulation strategies despiearly experiences of
insecure attachment and maladaptive-ssjulation.

Plasticity ofattachmenttyle. Although scholars have long discussed the
guestion of whether early attachment styles could be changed and, if so, what
mechanisms might occasitims change, there has been surprisingly little empirical study
of changes within adult attachment style. Rather, researchers have more frequently
focused on relationships between childhood attachment style and adulthood attachment
style (e.g.Sroufe, 2005) Nonetheless, some researchers have investigated differences
between adult attachment style acnedationships (e.gL.a Guardia, Ryan, Couchman,

& Deci, 2000) in response to life changésg.,Lopez & Gormley, 2002)andchanges in
attachment style in response to therapeutic interve(gign Travis Bliwise, Binder, &
Hornemoyer, 2001) There is preliminary support that therapeutic intervention may
facilitate increases in attachment security. Corrective experiences such as therapeutic
intervention involvehe repatterning of the distressedaildf to anewdefaultof health.

These processes aremulative and overtly or covertly allow the individual to replace
habitual maladaptive responses with adaptive respdhkx3raty & Childre, 2002) For
instance, Travis et al. (2001) conducted a study to investigate changes in attachment style
among clients receivingut-patient mental health treatment for significant interpersonal
issues it = 80). Each client received shoerm treatment (5 or more sessions) from

either a psychologist or psychiatrist. f@st measures of attachment style were

analyzed and globallthe sample increased level of attachment security with a significant

portion of the sample having changed from an insecure to secure attachment style.
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Conversely, however, Strauss et al. (2011) investigated changes in attachment style
among clients witlpersonality disorders receiving inpatient mental health carein a 7
week program in Germany € 55) and reported no significant changes in apost

measure of attachment style. There are several considerations regarding these contrary
results. Firstit is congruent with the literature that individuals with more severe mental
health symptoms may also experience greater attachment insecurity and, accordingly,
change may be more difficult than for individuals with more highly functioning
attachment andelf-regulation strategies. Additionally, rather than a-sgfort measure

of the four attachment styles, Strauss et al. (2011) conductgubgirsubjective

interviews categorizing individuals into 7 possible styles, one secure, three varieties of
anxious, and three varieties of avoidant. Therefore, measurement differences between the
two studies may account for different findings. Further research is needed to evaluate
how, why, when, and for whom attachment style changes. This is particularly salient i
light of the fact that preliminary investigations indicate that attachment style may be
related to therapeutic progress in mental health treatfiiemtiset al., 2001)

Attachmenstyle and attachment figur@ctext. Although some researchdrave
reporedthat attachment style may be a tlde predisposition, attachment style appears
to be reléionshipspecific(Mikulincer & Shaver, 2007) This may reflect the differences
in contextspecific attachment relationships beginning in childhood. For instance,
although there is typically one primary caregiver in infancy, over the course of childhood
an individual may estaish attachment bonds with other family members or other

individuals such as a friend, teacher, coach, or counsigpending on their contextual
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needs and the availability of attachment f
patterns may reflect ghwith variance in adulthood attachment style by attachment
relationship(La Guardia et al., 2000)

From this, there is debate about the context in which true attachment bonds are
formed. Some researchers have argued that true attachment bonds are only formed with a
primary caregiver or romantic partner while othleasesuggesedthat true attachment
bonds may exist in other relationships such as a friendsai@uardia et al., 2000)

Still, in young adulthood the bond between romantic partners may best reflect the

bi ol ogical necessity of attachment relatio
t he g(Rowlbys1®69/1982, 66). Thus, romantic attachment may be the most

likely estimate of attachment style to the primary attachment figure in young adulthood.

In keeping with the biological foundation of attachment theory, the psychobiology of
attachment has emerged as a gngwocus area in contemporary attachment theory

research.

Psychobiology of #achment. The conceptualization of the attachment behavior
system as a safety regulating system is particularly meaningful in the context of the
psychobiology of attachment, phgtogical regulation, and the role of attachment
processes in the stress response. As such, in examinindpadgdpirit relationships
and the psychobiology of attachment, it is helpful to understand the physiology of the
stressresponse and seléguldion.

Stress esponse andelf-regulation Researchersavesuggestdthat attachment

i's Ainextricably ti dkemp&Neitndyar, 1899 B8 Thee nce of
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stressresponse system is a complex network of physiological responses that involves the
nervous, cardiovascular, respiratory, endocrine, and immune sy$tle@saty &
Childre, 2002; Selhut2007)and plays a key role in manifestation of both physiological
and psychological health issugdliott & Edmonson, 2008) The stressesponse, also
described as the figlur-flight response, prepares the body to combat or avoid perceived
dangerChow & Tsang, 20073uch as triggers that activate the attachment behavior
system. The acute stresgsponse includes the same series of events regardless of the
trigger. I n other words, the bodyobos acute
by stressors of daily living (i.e., hunger) or a life threatening experience (i.e., car
accident). The body responds to a stressful stimulus (perceived or anticipated threat)
through shifts in th@autonomic nervous systerANS). The parasympathetic activity is
suppressed while the sympathetic nervous system is act{dford, 2010) This
results in the fighor-flight responses including but not limited to increased heart rate;
increased glucose in the blood; decreasedddllmov to some vital organs; increased
respiration rate; the release of hormones such as adrenaline, noradrenaline, and
norepinephrine; and limited function of key systems including immune, reproduction, and
digestion (Chow & Tsang, 2007; McCraty & Childre, 2002elhub, 2007; Wargo,
2007)

When the stress response is infrequent, the body is able to quickly and efficiently
return to normal functioning once the perceived threat is resolved. When the stress
response is chronic, however, the body is no longertaliegulate stress efficiently or

return to healthy functioning effectively. Further, stress can form a vicious cycle wherein
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the side effects of the stress response may cause further stress. When thesptvass
system is dysregulated, growth, endne, metabolic, cardiovascular, respiratory,
neurologi@l, and/or behavioral functioning is chronically impaired. Consequently,
chronic sympathetic activation (i.e., chronic stress, maladaptiveeggifation,
dysregulation) results in a host of negatpsychological and physical health symptoms.
Insecure attachment also has been linked with chronic sympathetic act{izatorond,
Hicks, & OtterHenderson, 2006; Maunder et al., 2006)additionto other
physiological markers, chronic sympathetic activation is evidencedh bghealthy
breath patteriiElliott & Edmonson, 208). Conversely, adaptive sakgulation promotes
the relaxatiorresponse and thus fosters health and-&hg(Selhub, 2007) The
effective relaxatiofresponse system supports healthy functioning of growth, endocrine,
metabolic, cardiovascular, respiratory, neurolafjiand/or behavioral systems.
Conceptualizing the attachment behavior erploratory systems in terms of the
stressresponse and relaxation response, ANS functioning offers key insights into the
psychobiology of attachment. When the stiresponse is triggered, the individual
consciously or norgonsciously engages in emotibaad/or physiological sel$oothing
strategies internalized from experiences with attachment figure(s). The attachment
behavior system may be activated when the stesgsonse system is activated and the
individual is unable to effectively sedoothe.In an adaptive and effective attachment
relationship, the attachment figure-cgulates this stresesponse and the individual
learns to reestablish safety and effectively down regulate the-stsggmse to resume a

relaxation response and healtbgg-termphysiological and emotional regulation.
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Attachment communication and, specifically, attunement are thought to be critical to the
development of both these-cegulation and selfegulation processes.

Attachment ommunication Communication between an individual and the
attachment figure, including social, survival, and safety cues, is critical to attachment
processegSchore & Schore, 2008)Attachment communication takes many forms and
may be cascious or noitonscious, verbal or neverbal. Attachment communication
plays a critical role in the organization of the attachment behavior system, the
development of attachment styles, and the formation of physiological and emotional
regulation(Feldman, 2007; Schore & Schore, 2Q08hough individuals are most
readily aware of conscious communication, both-werbal and verbal, neverbal non
conscious communication may be among the most influential forms of attaichme
communication. Specifically, the psychobiological processes of attunement play critical
roles in attachment related communicatiSchore, 2001agnd are crucial in the study of
the psychobiology of attachment.

Attachment, selfegulation, and #unementResearcherbavesuggestdthat
attachmentommunicationnvolves nonrconscious bodilb ased fApsychobi ol oc
t r ans a(8chorep2000,p. 3®etween an individual and attachment figure that
facilitate adaptive or maladaptive regida and the development of attachment style
Bowlby (1982) suggested that these fwommscious communications include audible,
visual, and physiological factgrisicluding facial expression and tone of voice.
Advancement in technology has allowed redears to see that attachment related

processes also include physiological processes including but not limited to neurological



57

developmen{Coan, 2Q0; Schore & Schore, 2008)eart ratée.g, Zelenko et al., 2005)

and vagal tonée.g, Diamond & Fagundes, 2010Yhesepsychobiological transactions

are thought to beritical to development, maintenance, and adaptation of conscious and

non-conscious selfegulation strategieis both childhood and adulthog@alkins, 2004;

Diamond & Aspinwall, 2003Diamond & Fagundes, 2010; Schore & Schore, 2008)
Mirroring the primary processes of se#fgulation (emotion andhysiological

regulation), attunement includes processes of both emotional and physiological systems.

In fact, researchetsaveassertdthat attuned communication is critical to the

development of adaptive sekgulation(Lamagna, 2011)Though the definition and

terms related to attunement have not been consistently defined, most use terms such as

atunement or synchrony to refer to the integrated functioning of affect and physiology in

communicatior(e.g.,Schore & Schore, 2008)hile others specify these terms to

describe their discrete functionigg.g.,Butner et al., 2007) For the purposes of this

study, attunement can be defined as the process of synchronous conscious and non

conscious psychobiological transactions in interpersonal communicafatachment

communicatiorprocesses influence aade influenced by physiological procesgésx

& Hane, 2008)and there ismessentiategulation proess that reflects a

psychobiologicatonnection between individuals in intimate and agiveng

relationshipgDiamond & Aspinwall, 2003) For instance, researché@vereporedthat

when an individual is observing emotjdhe observebegins to experience the same

emotionalfeelingand related ANS arousal tife persorbeing observe(ickerson

Peck, 2003) Early attachment experiences have been shown to shape later differences in
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individual physiological and emotional respon@es, selfregulation) 6 stressors in
both human and animal reseafElox & Hane, 2008)and psychobiological attunement
may be a key factor in this procedBustrating the powerful impact of attunement or
misattunementprolonged negative emotional states edusya misattuned,navailable
or abusive attachment figure change the biochemistityeofleveloping nf ant 6 s br ai
particularly in the areas that are associated with sense of self)-sel&tion, and
emotion regulatiofSchore, 2000Schore & Schore, 2008)
In order to help the infant establish a gecattachment, the primary egiverd
the attachment figufie must use emotionally engaged/affective communicatioastune
to the infant Attunement involves the recognition (consciously andemmsciously) of
the internal states of the inf@atentral nervous system (CNS) and autarmnervous
system (ANS) and helps the infant experience an adaptive internal homedsiasis
devel oping fAemot i omegullation(8choeel&lSchgre B00& Steela,n d s e
Steele, & Croft, 2008)In this way the synchronized/attuned careginefant interaction
facilitates the development of adaptive gelfjulation and the postnatal development of
the i nfant 6&&chd&sScliore 2Z008)INSThe i nfantds inter
synchronize with the caregiver, in effect regulating these systems or, in the case of
insecure attachment, dysregulating these systems. For example, in disorganizédedyads
caregiver facilitates extreme levels (too high in the case of abuse and toothewcase
of neglect) ofCNSandANS stimulation and arousébchore, 2001Schore & Schore
2008) The caregiver creates relational traymlao described as an attachment injury,

their failure to reattune to the infant to regulate these extreme siasdsad Howing the
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infant/ chil dds negati ve $tima(Cas 2000bchporer si st
2001; Schore & Schore, 2008)Neuroscience and attachmesgaarchrshaveindicated
that these prolonged negative states causelebgbsence of effective attunement and
the resultingelational trauma dramatically change the hieemi st ry of an i nf:
particularly in the areas that are associated with sense ddedélf)-relation,coping skill
development andmotionregulation(Coan, 2010; Schore, 2008¢hore & Schore,
2008)

Caregiverinfant engagement promotes attachnaent is consideredn
effectively attuned, asynchronizegdinteraction when the caregiver attunes well with the
infant during interaction, allows the infa
engaged, and attends to ini@ntues for reengagemgAinsworth& Bowlby, 1991,
Schore & Schore, 2008Attunementurtures the development of positive states in both
infant and caregiverWhen acaregiveri miag t unes o ( mi sunder stands
toinfantarousalt hey can t hen mo diw stad by redognigingithe f ant 6 s
di ssonanatet amidn ¢ o €Sclwore & Bahora, 2008aWetnfield et al.,
2008) These two phenomena of synchrony (which hedesnfant experience positive
arousal states) and-attunement (which helgkeinfant moderate negative arousal
states) are the building blocks of attachment, resilience, sasgsnse skillsselt
regulaion, and secure attachmdfichore & Schore, 2008; Steele et al., 2088)the
infantdevelopsphysiologically, includinghe neurological, cardiac, and respiratory
systems, her or hedaptive abilities increasesself-regulation develops and improves

(Schore & Schore, 2008yhesuccessful development of this adaptability allows for the
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individual to experience flexible salégulation in relationship to self, others, alader in

life, to her or hisenvironmen{Diamond & Aspinwall, 2003) Accordingly, attachment
experiences are critical in lHgpan development. The attachment processes wit@in
caregiverinfant relationship and attachmegenerates and organizes lifesafistic
developmentincluding physiological, behavioral, affective, and cognitdevelopment

(Coan, 2010; Diamond & Fagundes, 2010; Schore & Schore, 2008; Steele et al., 2008)

It is important to note than addition to early experiences of attachment injurytlineat

to senseof-safety, seHregulation, and/or sense of self, othersworld, may result in
attachment injuryat later stages of developménain, 1996; Schore, 2001)or

instance, an individual with previous patterns of secure attachment may experience an
attachment injury via a range experiences including but not limited to real or

anticipated death of a loved one, exposure to war, career loss, divorce, infidelity, physical
illness or injury, or a natural disaster, that causes a regression in emotional development,
injures internal wdting models related to safety and seHrelation and, accordingly,
changes patterns of relating from security to insec@@thore, 2009a)In the case of
relational traumathe injuryalsomay be described as an absence or separation from
affective attunement with the primary attachment figueeggiver in childhood, close
relationships in adulthood) either via lack, loss, abuse, neglect, or inability to aoee.

of the ways in which the relationships between attachmenteggifation, stress

response, and attunement have been investigated has been through heart rate and heart

rate variability.
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Attachment and AN$iffictioning Heart rate variabilityHRV) is a measuref
ANS functioningthatreflects the ability to adapt (consciously or unconsciouslthe
environmental context and stimulus. HRV is a compowoéphysiological regulation
thatis consideredn indexfor emotion regulatiombility (Beevers, Ellis, & Reid, 2010;
McCraty & Childre, 2002) HRYV is thought to reflect the degree of balance and fluidity
or distressed functioning in the ANS. One of the reasons that neseaassert that HRV
reflects emotion regulation capabilities is because many areas of the brain that are
associated with ANS regulation also are associated with emotion regyBeievers et
al., 2010) Relationships between HRV and attachment styleeligeen investigated in
attempts to understand attachment and ANS functidieirng Diamond, 2005;
Schneiderman, Zilbersteiira, Lekman, & Feldman, 2011)Conceptually and
empirically, scholars have suggested that attachment security is a predictor of ANS
functioning as seen in vagal to(i@amond & Fagundes, 2018chore & Schore, 2008)
This ANS functioning is thought to reflect communication within the body about
physiological regulation of the stress (sympathetic) versus relaxation (parasympathetic)
response. HRV patterns are thought to reflect ANS functioning, including sympathetic
and paasympathetic tone (i,evagal toneforges, 2007) Thus, HRV is considered a
measure of vagabne.

Vagal tone is the influence of the parasympathetic nervous system on heart
functioning(Schore, 2001) Sometimes al | ed t h e fhviaggha |v abgraa k et o n e
the ability of a healthy parasympathetic nervous system to influence heart functioning

while low vagal tone is seen when the sympathetic nervous system (stress response) is
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dominant in the control of hedtnctioning(Porges, 2007 HRYV is a nornvasive
measure of fluctuations in heart rate. These fluctuations in heart rate arecied losn
several factors, one of which is respirati¢teart rate naturally increases upon inhalation
and decreases upon exhalatiétespiratory Sinus Arrhythmid&SA) is a measure of
these breathing related changesiRV (Grossman & Taylor, 2007)High RSA is a
signature of healthy, adaptivegurological and pulmonafynctioning and may be a
critical component of successkglfregulation(Demaree et al., 2006; Porges, 2007)
The measure of RSA rhythms reflects both ANS balance (including vagal tone) and
cardiorespiratory functioningResearchersavereporedempirical evidence that RSA is
negatively associated with attachment insecyaty.,Diamond, 2005and attachment
security is negatively associated with ANS reactiyBghneiderman et al., 2011)
Summary

Investigating Attachment Theory is an important avenue for advancing
knowledge of human development and effective prevention, treatment, and assessment of
mental health issues. Attachment Theerg holistic theory of lifespan developmdimat
integrates a host of theories and contemporary reseactiding psychoanalytic theory,
social learning theory, systems theory, ethology, evolutionary biology, and
psychobiology. As such,tfachment Theory is used to address the impact of inter and
intrapersonal interaction on lifespan holistic development. Attachment relationships are
thought to be imperative within human evolutiorcluding survival, safetyegulation,
and the formation of selegulation. Attachmentelationships are conceptizzd as

systens through which these evolutionarigssential taskare organized and performed.
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The human attachment system is highly complex and informs emotional, cognitive,
social, spiritual, and physiological development. Attachment figure(s) play@ortant
role in caregulation across the lifespancluding the early formation and maintenance
of seltregulation including emotional and physiological regulation. Conceptual and
empirical support for the attachment behavior system, attachment cocatmn, and
attachment styles aid in the understanding of these processes. Attachment
communication takes many forms and may be conscious ecanstious, verbal or nen
verbal. Attachment processes are intricately intertwined with psychobiological
functioning including the cardiovascular and neurological systems and, possibly,
respiration. Attachment communication is influenced by both emotional and
physiological regulationincluding ANS functioning. Attachment processes involved
with communicationself and ceegulation of emotion, and ANS functioning have been
shown to be related to emotion regulation and may also be related to processes and
patterns of breathing. In the following sectiemotionregulation including
relationships between attament and emotion regulaticare discussedThe
relationships between emotioagulation and breathireyedescribed in a latter section
on breathing.
Emotion Regulation

Over the past two decades, research in the area of emotion regulation has grown
exponentially(Gross, 1998; Koole, 2009Researchers have developed empirical and
conceptual support for emotion regudatas a critical framework for understanding and

investigating the development and treatment of psychological problems and maladaptive
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coping(Hopp, Troy, & Mauss, 2011; Sloan & Kring, 2010; Werner & Gross, 2010)

fact, researcheifsavereporedthat nearly all aspects of emotional experience and
processing including attention to spontaneous em@8afier, Dollar, & Cipriano,

2011) cognitive appraisal of emotion, and physiological experiences of emotion, can be
regulated consciously and neonsciouslyHopp et al., 2011; Koole, 2009 his
phenomenon of conscious and smomscious responding to emotional experiences and
processing is referred to as emotion regafatiThe development of healthy emotion
regulation strategies is considered a substantial accomplishment in human development
(Stifter et al., 2011and is associated with positive outcomes such as secure attachment
(Waters et al., 2010yvellnesgKarreman & Vingerhoets, 201,2)hysical healttiMiller,

Chen, & Cole, 2009Y¥esilience and personal growtHopp et al., 2011) In fact,

effective (adaptive) versus ineffective (maladaptive) emotion regulation strategies have
great import across the lifespan and have been associated with differences in healthy
versus unhealthy development among inf@Reddman, 2003)children(Stifter et al.,

2011) adolescentéShapero & Steinberg, 2013andadults(e.g.,Aldao, Nolen

Hoeksema, & Schweizer, 2010Among young adults, effective emotion regulation is
associated with holistic wellness including greater méAidko et al., 201Q)physical,

and relational healttDiamond & Fagundes, 2010)'he development and maintenance

of emotiorregulation is a focus of attachment theory,anéddition to extense

conceptual support, researcheesvereporedempirical support for the assertion that

emotionrrregulation is essential to understanding the relationships between attachment and
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mental healti{Cloitre, StovalMcClough, Zorbas, & Charuvastra, 2008he growing
body of emotion regulation literature has yielded both great insights and great debate.
Prominence of EmotiorRegulation in Mental Health Literature

The definiton and functions of emotion regulation have been, and continue to be,
the source of much disagreement, particularly in addressing the differentiation between
emotion and emotion regulation, intrinsic versus extrinsic influences on emotion, and the
role ofemotion regulatory processes in achieving adaptive gohtsmpson &
Goodman, 2010) Further, the terms emotion regulation, mood regulation, and affect
regulation are sometimes used intengeablyKoole, 2009)and sometimes
differentiated(e.g.,Rottenberg & Gross, 2007 Despite continuing debate, it is clear that
these constructs are closely related. The empirical boundaries between them have been
blurry and, accordingly, it is suggested that the construct of emotion regulation
encompasses emotion, mood, coping, dfeta(Koole, 2009) This broad
conceptualization of emotion regulation has yielded a large body of multidisciplinary
research and emotion regulation has been hailed as ¢me mibst important and
exponentially expanding areas of recent mental health reg@sottenberg & Gross,
2007) There are many levels at which emotion regulation has been studied including
cognitive, neurobiological, relational, cultural, soc{@hompson & Goodman, 2010)
and physiological factor@d.iew et al., 2011)lllustrating the span, volume, anecent
surge of multidisciplinary research, a worldcat.org search oktmetn fie mot i on
regul at i oeady22,@00 peaeVviemed articles and, remarkably, more than

half (11,742) of these articles were published in the past 5 years (since 2088¢. Th
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numbers increasdurther when related terms (e.g., affemjulation or mood regulation)
were included. There are a host of reasons for the recent surge in emotion regulation
literature includingadvancement in understandingtioé relationships beten emotion
regulation and stresgsponse, the processes of emotional responding, the role of
emotion regulation in positive holistic health outcomes, the development of emotion
regulation as a conceptual framework for understanding mental health pspblearthe
role of emotion regulation in human attachment.
Emotion, Responding, and Regulation

Although emotion is thought to play a critical role in experiential, cognitive,
behavioral, physiological, and relational processestuding adapting to esironmental
changes and organizing learning experier{8etore, 200Q)emotion has been and
continues to be a difficuttonstruct to defin@Mauss & Robinson, 2009)One of the
challenges in defining and measuring emotion is that not only is there a broad range of
identified human emotions (e.g., fear, sadness, anger, joy, elation), but thesegaésa i
variance in the intensity, perceived desirability, and duration of emotion experienced over
the course of dalily life and lifespan developmental experigift@senberg & Gross,
2007) Adding further complication, emotions are thought to manifest as primary, the
initial emotional response, and secondary, the emotional response to the initial emotional
responsé€Koole, 2009; Werner & Gross, 2010)

Characteristics of emotional responding have been identified to help researchers
pinpoint some of the elusive nuances of emotion. Reseatungsuggestdthat within

the context of related experience, behavior, and physiology, emotion regulation includes
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the regulation of attention, processes of classical conditioning, organizing affective
information, and nervous system function{fidpayer & Lane, 2000\Werner and Gross
(2010) identified five typical features emotional responses:

1. Situational antecedentall emotion is thought to begin with a
psychologically relevant trigger. The source of such triggers, or situational
antecedents, can be internal or external, conscious ezarETious.

2. Attention.Whetherconscious or nogonscious, internal or external, an
emotional response occurs only when the situational trigger is attended to.

3. Appraisal. When a trigger is attended to, the situation is appraised within the
context of the i ndncensabusgdals.sBothtbensci ous
formation of these goals and the appraisal of emotion in the context of these
goal s may be related to the individual
needs, worldview, culture, social norms, personality, and stage of
devel opment . When a trigger i s apprai
goals, emotions perceived as desirable or positive are thought to arise,
whereas a trigger that is appraised as incongruent with the indigigoals
likely results in emotionghiat are perceived as undesirable or negative.

4. Response tendencig€sach emotion has a unique profile of experience,
physiology, and behavigMauss & Robinson, 2009)he coordination of
these systems into sets of responses, orlgspfitan be described as response

tendencies.
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5. Malleability. Emotions and emotional responding are subject to internal and
external influence. Emotions can be interrupted and directed in ways that are
either adaptive or maladaptive.

Adaptive and Maladaptive Emotion Regulation

The conceptualization of emotion regulation can be centered on these features of
emotion responses and, specifically, the development of both adaptive and maladaptive
patterns in attention, appraisahd response tendencigSomeemaotion regulation
processes reflect conscious awareness and/or intentional efforts to control emotional
experiencesvhereather forms of emotion regulation are largely automatic and non
consciougKoole, 2009) Emotion can be dowregulated, a response tendency aimed at
reducing a particular emotion, or-u@gulated, employing a response tendency that
increases a particular emoti¢RRottenberg & Gross, 2007as well as monitored without
instigating any specific chang&ratz & Roemer, 2004)Though emotions are thought
to be crucial to adaptive development and functioning, regulation of emotion is not
always aaptive or functionafMennin & Fresco, 2010)Emotion regulation is
considered maladaptive if the desired sternin effect (e.g., monitoring or down
regulatinga painful emotion) is not accomplished or the lbeign cost (e.g., down
regulating desirable emotion) is greater than the gbart benefit (Werner & Gross,
2010). Additionally, maladaptive emotion regulation strategies may manifest in
diminished abiliy to experience and differentiate the full range of emotional experiences
(Gratz & Roemer, 2004)For instance, an individual magvelop a pattern of up

regulating a secondary emotion of anger in order to d@gulate a primary emotion of
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sadness due to inability to adaptively experience sadness. Classifying adaptive versus
maladaptive emotion regulation strategies depends uparotitext of environment and
goals as well as the individimpsychobiological historfThompson & Goodman, 2010)
Though the emphasis in the literature is often on emotion regulatioprasess of
modifying emotion, adaptive emotion regulation includes the ability to fluidly monitor,
evaluate, andt timesmodify the intensity, duratigrand/or discrete emotion that is
experiencedGratz & Roemer, 2004)The ability to effectively monitor, evaluate, and
modify emotionrequires complex development and maturation of experiential,
behavioral, and physiologicay/stemgThompson & Goodman, 2010; Werner & Gross,
2010)

Emotion regulation and survival. In the context of evolution, éprimary
purpose of emotion is thought to be to motivate survival beh@viauss & Robinson,
2009) Emotions are thought to serve as an index of the indivedagbroach to adapting
to the changing needs of their exterfidiayer & Lane, 2000and internal environment.
In the modern environmerthe approach to adaptatiotiudes both basic motivations
and higher order motivations, in both cases motivations may be internal or external
(Mennin & Fresco, 200). In this way, emotions are used to organize -ghadcted
behavior. In other words, generation of emotion is thought to precede and motivate
immediate actiorfMennin & Fresco, 2010)Accordingly, emotional responses include
physiological, behavioral, and subjective (or experiential) responses. Physiological
responses include ANS functioning and behavioral responses include communication

(e.g., facial displgs) and physical movement (e.g., fighting, hiding, or running).
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Subjective/ experiential responses are thought to involve awareness of, attention to, and
appraisal of feelings. For instance, when fear is experienced the activation of the stress
responsgsympathetic activation) prepares the individual for action such as fighting,
fleeing, or freezing. Attention is directed to the stimuli and emotion to inform the
appraisal of the situation in the context of immediate danger, short, and long term goals.
The behavior, or response tendency, is enacted in order to address the needs identified
during appraisakuch as escape of possible harm. Although this description offers a
fairly linear conceptualization of emotion response in the context of surwsaénss of
emotion and emotion responses are complex andimesar.

Emotionregulation, CNS and ANS functioningLike attachment and breathing,
researchers have reported that emotion regulation is involved in both CNS and ANS
functioning. In fact, measures of vagal tone (i.e., HRV and RSA) are generally accepted
as physiological indices of emotional regulat{@worges, DoussaiBoosevelt, & Maiti,

1994) When nternal and/or external environment is appraised aghreatening,

pleasant emotions si@s joy may be cued, parasympathetic activation, also known as

the relaxation response, occuard the needs of growth and restoration are prioritized

(Porges kal., 1994) On the contrary, internal and/or external threats to perceived or

actual safety cue emotions, such as anger, fear, or sadness, and sympathetic activation.
When this happens, the stress (fiflght-freeze) response occuyforges et al., 1994)

For instance, beginning wit hresppasewi n6s conc
researchers have long conceptualized anger as the emotion motivatiigitiesponse

and fear as the primary motivation of the flight respdiseibig, Wilhelm, Roth, &
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Gross, 2007) In addition to support for links between the emotion of anger and the fight
response, Darwinl@72 p. 74) provided an earlimpse at conceptual evidence for the
interrelatedness of survival motivated behavior, emotion, and breathing in the following
description of the rage response:
Under this powerful emotion [rage] the action of the heart is much accelerated, or
it may bemuch disturbed. The face reddens, or it becomes purple from the
impeded return of the blood, or may turn deadly pale. The respiration is labored,
the chest heaves, and the dilated nostrils quiver. The whole body often trembles.
The voice is affected. Hteeth are clenched or ground together, and the
muscular system is commonly stimulated to violent, almost frantic actiorAll
these signs of rage are probably in large part, and some of them appear to be
wholly, due to the direct action of the eted sensorium. But animals of all
kinds, and their progenitors before them, when attacked or threatened by an
enemy, have exerted their utmost powers in fighting and in defending themselves.
As previously discussed, while flexible ANS functioning (or vagal tone) is
adaptive and evidenced by balanced functioning of parasympathetic and sympathetic
activation, loss of ANS flexibility is considered maladaptive and is indicated by chronic
sympathét activation evidenced by low HRV and R$Porges et al., 1994Measures
of HRV and RSA are widely accepted as representations of vagal tone, flexibAiySof
functioning, and capacity to respond to stimulus in an adaptivg®iegimplicio et al.,
2012) Researchers have linked adaptiexithility in ANS functioning with healthy
patterns of breathin@ourtneyet al, 20113 and adaptive emotion regulation across the
lifespan. Among young adults, ANS flexibility evidenced by higher HRV or RSA is
associated with adaptive emotion regula{fgnlokhov & Demaree, 2010) For

instance, Volokhov and Demaree (2010) investigated the use of cognitive emotion

regulation strategies (reappraisal and suppression) and RSA among young adults
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(university students) exposed to positive and negative film alipsl(l3). Individuals

with high baseline RSA (reflecting adaptive ANS functioning) reported significantly
higher use of reappraisal (considered an adaptive emotion regulation strategygdadad
incidence of regulating emotion than individuals with low baseline RSA. Research in
this area is frequently limited by small sample size, convenience sampling of university
students, controlling for breathing in the analysis of HRV and RSA, anowar vague
measures of emotion regulation (i.e., gelbort of select cognitive strategies such as
reappraisal and suppression, or discrete emotions such as fear or sadness). Further,
additional research is needed on adult populations as much ekt#ee¢h on emotion
regulation and ANS functioning has focused on children and adole¢eeni®iamond

& Cribbet, 2012; Gentzler, Rottenberg, Kovacs, George, & Morey, 2012; Gentzler,
Santucci, Kovacs, & Fox, 2009Nonetheless, the links between ANS functioning and
emotion regulation illustrate the intricate interaction betwemotion regulation and
physiological rgulation within seHregulation;add support that there may be
relationships among attachmenteéihing, and emotion regulaticemd also add further
context for understanding the role of emotion regulation idéwelopment of mental
health problems as well as treatment and outcomes.

Emotion regulation and mental health. Maladaptive emotion regulation
strategies are associated with poor mental health outq@hese, Moran, & Lonsdale,
2011)and reduced efficacy of shadm therapeutic interventior(8vVatson, McMullen,
Prosser, & Bedard, 20L1Werner and Gros2010)outlined a conceptual framework

addressing the development of mental health problems in the contxbtbn
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regul ati on. They argued that regardl ess

occupational or relational problems) or the organization ofpsgms of psychological

distress (e.ganxiety, depression, addiction, or borderline personality), individuals

experiencing mental health problems share a common and primary issue: intensity,

duration, and types of emotion beyond what they are able wieffly regulate.This

inability leads to experiential, cognitive, behavioral, and physiological experiences that

have a negative impact on wellbeing and daily functioning and result in symptoms of

mental health problem3he ability to effectively reguta emotions in triggering

situations ixonsideredssential to positive mental health outcoif&idter et al., 2011)
Emotion regulation strategies and pocesses Researchers have developed

many theoretical models of emoticggulation strategies, both adaptive and maladaptive,

including models that address stress and coping as well as cognitive behavioral

approaches. The predominant emphasis in the literature has been on cognitive strategies

of emotion regulation such as tagaptive strategies of reappraisal and problem solving,

as well as maladaptive strategies of suppression, avoidance, and run{idiatzanet al.,

2010; Kamholz, Hayes, Carver, Gulliver, & Perlman, 2008)ough these cognitive

approaches to emotion modification have been dominant in emotion regulation research,

cognitive approacltsedo not appear to comprehensively address the dimensions of

emotional responding (experience, behavior, and physiology). More recently, researchers

have identified additional strategies of mindfulness, awareness, and acceptance as

adaptive emotion reguian strategiegJimenez, Niles, & Park, 2010; Kamholz et al.,

2006; Kemeny et al., 201L2Acceptance, avoidance, problem solving, reappraisal,
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rumination, and suppression have been most comnmovggtigated in studies examining
relationships between emotion regulation and mental health disorders.

For instance, Aldao et al. (2010) conducted a raetdysis examining 241 effect
sizes in 114 studies conducted between 188 that investigated thelationships
among select emotion regulation strategies (i.e., acceptance, avoidance, problem solving,
reappraisal, rumination, and suppression) and symptoms of psychopathology (anxiety,
depression, disordered eating, and/or substeglated disorders)They used a random
effect model to assess each strategy across mental health problems as well as
individually. Avoidance and suppression were found to be positively associated with
mental health problems with medium &ode effect sizes while problesaving and
reappraisal were negatively associated with mental health problems with small to
medium affect sizes. Maladaptive strategies of avoidance, suppression, and rumination
were each positively associated with anxiety, depression, disordered edting an
substanceelated disorders and adaptive strategies of acceptance, reappraisal and
problem solving were associated with fewer symptoms of these disorders. The largest
effect sizes were seen between rumination and both anxiety and depression, while
surpisingly the relationships between acceptance and mental health problems was not
statistcally significant. However, these results likely refldwt there were substantially
more studies investigating maladaptive strategies in relationship to anxietgression
than there were studies investigating adaptive strategies, substance use, or disordered
eating. Though this analysis supports the assertion that maladaptive emotion regulation

strategies are related to a variety of mental health problems, lgsisimé more recent
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literature would likely reveal new insights into both adaptive and maladaptive emotion
regulation given the incredible volume of research that has been published since the cut
off of 2008 for inclusion in this study.

Additionally, researcherfiavesuggestdthat processes underlying the use of
emotion regulation strategies are just as critical as the strategies themselves and also
allow for evaluation with fewer context specific confounds. Thus, citing the need for a
comprehensive eweptualization and effective measurement instrun@&naitz and
Roemer (2004) developed a conceptualization of emotion regulation in which they
identified adaptive strategies of emotion regulation as not limited to cognitive emotion
modification strategiedut also involving monitoring and modulation. Initially their
conceptualization identified four areas of effective emotion reguldtimnever, a factor
analysis was used in the development of an instrument designed to assess difficulty in
these areashe Difficulties in Emotion Rgulation Scale) and identified ssgnificant
factors. The following are the six factors of emotion regulation identified:

1. Awareness of emotions,

2. Clear understanding of and ability to identify emotions,

3. Acceptance of emains,

4. Ability to control impulsive behaviors while experiencing painful emotions,

5. Ability to behave in agreement with personal and situational goals while

experiencing painful emotions,

6. Ability to use contexappropriate strategies to flexibly modulate eiooas

needed in order to accomplish goals.
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Difficulty in any of these areas of emotion regulation is thought to reflect varying
degrees of maladaptive emotion regulation. These factors of emotion regulation also can
be conceptualized to provide furtr@mceptual support for relationships between
attachment and emotion regulation.

Attachment and Emotion Regulation

As discussed in the earlier section on attachment, researchers investigating the
role of attachment in the development and maintenance of emotion reghkatmsn
arguel that the coordinated development of emotion regulation processes and strategies
are shape by attachment procesgg&chore & Schore, 2008) In fact, several of the
foundational assumptions of attachment theory directly relate to the development of
emotion regulation. For instance@mconscious internal expencesincluding
expectations, beliefs, and fantasi® thought tahape emotion regulatipmforming
all features of emotional respondiffgpnagy et al., 2008)Further, internal
representation®r internal working models, of setther relationships are thought to
organize emotion regulation anelatedbehavior(Fonagy et al., 2008)Additionally, the
conceptualization of attachment integrates emotion regulation proegtsesthe
evolutionary systems promoting survival. The impact of attachment on emotion
regulation begins in the earliest stages of development and hatetaongnpact. For
instance,tie attachment figureds respodnses to th
beginning in uterd informs the developing infastor childs expectations of safety and
threat in their environmerfThomson, 2007)which likely informs identification and

appraisal of situational triggers @agll as reaction tendencies. These early influences as
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well as attachment relationships in later life have a remarkable impact on the organization
of emotion regulation and, in turn, mental health outcomes.

Attachment and the organization of emotion esponsesAttachment processes
such as the attachment behavior system are thought to have developed over the course of
evolution in order to organize survival behayiacluding emotional responding and
regulation(Mikulincer et al., 2003) For instance, attachment procesa@sthought to
shape the development of setiothing strategies (internalization of cgieer soothing
strategies). When internal sslbothing strategies fail, the attachment behavior system is
activated as the next regulation attempt (e.g., proxisgigking). The features of
emotional responding can be understood in the context of the attachment behavior system
and other attachment related processes.

Thesituational antecedentbat result in painful emotions are those in which
there is a higlor increasedisk of perceivedhreat to safetyincluding but not limited to
anticipation of separation or loss from an attachment figure. The identification of real or
perceived threat as well as the processedgtentionandappraisalare informed by
attc hment communication as well as the indiyv
working models that shape short and kiegn goals as well as the primary evolutionary
goal of survival. Thenalleabilityof emotions allow for the opportunity for el
regulation, influence of eeegulation in attachment relationships, and the plasticity of
regulatory aspects of psychobiological development across the lif@$pamaction
tendencyn response to discrete emotions is based upon internalizezbséiing

strategies and attachment style. For instance, when a trigger (situational antecedent)
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inspires real or anticipated loss (assessed via attention and appraisal), the reaction
tendency of an avoidantly attached individual might include the multifaceted
coordination of stresgesponse (fightlight-freeze; sympathetic activation), experiential
numbing or dissociation of feeling (possibly managed via breath pattern), heightened
physiological arousal (possibly maintained by breath pattern), and withdrdamide

(an attempt to curb further exposure to perceived threat and deactivate attachment
behavior system). In addition to the features of emotion responding, the factors of
emotion regulation also can be conceptualized in the context of the attachireenbbe
system and attachment style.

Emotion regulation and attachment s$yle. Attachment styles are associated
with emotion regulation over the course of the lifespan. In adults, secure attachment has
been associated with adaptive emotion regulation eeeleby use of adaptive strategies
of reappraisaf{Karreman & Vingerhoets, 2012nindfulnesgPepping, Davis, &

OO0 Do n o v a acceptaneel rgsilien€arreman & Vingerhoets, 201,2)roblem
solving, effective proximity seekin@Mikulincer et al., 2003)adaptive RSA and HRV
baseline and reactivitj/olokhov & Demaree, 2010)and positive interpretations of
relationship experiences and athéacial expressions, behavior, and moti{i2emond
& Hicks, 2004)

Securitybased emotionegulation Mikulincer et. al (2003) outlined an
attachment stykdased approadio conceptualizing emotion regulation. Within this
framework, securipased emotion regulation is adaptive emotion regulation in which

the securely attached individual is able to acknowledge emotion, display emotion, seek
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protection and support when keel, engage in problem solving, and effectively down
regulate distress. These secuhbigsed strategies rely on a foundation of-séitacy,
understanding that difficult emotions are manageable, and belief that even highly
distressing challenges candeercome. These beliefs are thought to develop through
secure attachment with an effective attachment figure. These characteristics and beliefs
outlined by Mikulincer et al. (2003) parallel aspects of the factors of emotion regulation
outlined by Gratz anBoemer (2004) of awareness, understanding, and acceptance of
emotions combined with ability to control impulsivity, pursue goals despite difficult
emotions, and use contexppropriate strategies (effective problem solving) to modulate
emotion as neededLikewise, difficulty in these factors may parallel insecubgsed
strategies of emotion regulation. There are two types of insetasigyd emotion

regulation strategies conceptualizedMikulincer et al.(2003) hyperactiv and

deactivating strategies. Though individuals with insecure attachment likely draw on both
hyperactive and deactivating strategies depending on their context, in general hyperactive
strategies are associated with anxious attachmedividualswho experience anxious
attachment also tend experiencemplifiedappraisal of threats, heightened efforts to
minimize distancediminishedself-view, and catastropbédbeliefs. The hyperactive
emotion regulation strategies associated with anxious attachment inatadé&ophizing
rumination, magnification, helplessnés4écWilliams & Holmberg, 2010)and overactive
proximity seekingMikulincer et al., 2003) Deactivating approaches are associated with
avoidant attachment and include d@dmweristics such as lack of awareness of negative

emotions, literal and metaphorical distancing, denial of(éwulincer et al., 2003)and
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lack of empathyBurnette, Davis, Green, Worthington, & Bradfield, 2Q09eactivating
strategies associated wahkioidant attachment include suppression, dissociation, and
repressior{fDiamond et al., 2006)

Althoughthe goal of securityased strategies are to alleviate distress and resume
growth and exploration, the goal of insecuigsed strategies are to manage attachment
system activation and minimize distress caused by threat and/or expected or actual
inaccessibility or infectivity of the attachment figydikulincer et al., 2003)

Specifically, the goal of the deactivating response tendency is to deactivate the
attachment system in order to avoid distress caused by anticipated unavailability of the
attachment figure, wheas the goal of the hyperactive response tendency is to maintain
activation of the attachment system via continuous perception of perceived threat.
Though the conceptualization of these goals has not been investigated explicitly, Wei et
al. (2005)conducted a study investigating emotion regulation, attachment, mood, and
interpersonal problems among college studemtsZ29) between the ages of 18 and 43.
They reported thattachment anxiety and attachment avoidance were related to negative
mood and interpersonal probl ems Athrough d
strategies (p.14). Attachment anxiety was associated with emotional reactivity.
Emotional reactivityparallels the conceptualization of hyperactive strategies and can be
described as heighted emotional reaction to stimpuincluding the emotions of others,
coupled with difficulty remaining calm, and feeling overwhelmed by separation from
others(Skowron & Friedlander, 1998)Attachment avoidance was found to be related to

emotional cuoff. Emotional cuoff is congruent with the conceptualization of
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deactivating strategies and can be described as patterns of distancing from,emotion
exaggerated independence, and denial of importance of ¢8kensron & Friedlander,

1998) Reflecting the interpersonal impact of attachment and emotion regulation, anxious
and avoidant attachment and the respective emotion reguséitadegies of emotional
reactivity and emotional cdff accounted for 75% of the variability in interpersonal
problems.

The conceptualization of securbased emotion regulation is also congruent with
Cloitre et al . ds ( 2 @tbdshipsbetweah gattachmentestyle, i gat i n
emotion regulation, podtaumatic stress disordemnd functional impairment among
adult womenrg = 109) with a history of childhood maltreatment within attachment
relationships. They reported that emotion regulation mediated the differences in
functional impairment between secure and insecure attachment. Insecure attachment was
associated witkliminished capacitjo regulate painful emotions and reduesgectation
of effective support from otherd’ hese finding supporthe conceptualized differences
in goals motivating emotion regulation behaviors of secure versus insecurely attached
individuals(i.e.,to minimize distressaused bexpectation®f unavailable or ineffective
attachment figure Conceptualization and empirical investigation of emotion regulation
in the context of attachment processes allows for dynamic understanding of the role of

emotion regulation in lifespan human development and the development of mental health

versus distress.
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Summary

The development of adaptive emotion regulation is considered a critical
achievement in healthy human developmekithoughadaptive emotion redation is
associated with healthy development across the lifespan, maladaptive emotion regulation
is associated with the development and maintenance of a host of physical and mental
health problems. Advancing understanding of emotion regulation ancganel
effective preventative and treatment interventions to promote adaptive emotion regulation
is an important direction for mental health research. With some exceptions, researchers
have primarily focused on explicit, or conscious, forms of cognitivetiem regulation.
Investigating the processes of attachment and breathing in the context of emotion
regulation may contribute valuable information about both conscious antbnsnious
emotion regulation processes beyond cognitive approaches. Coneeytwahpirical
links among attachment, emotion regulation, and ANS functioning and RSA, provide
support for relationships among conscious andgewrscious processes of attachment,
breathing, and emotion regulatiomhough the current literature provideks between
breathing, emotiomegulation, and attachment, these relationships have not been
investigated explicitly.In fact, characteristics of breathing often are controlled for in
studies investigatingttachmenandemotiorrregulation. The followig section discusses
breathingincludinglinks betweerbreathingemotion regulationand attachment.

Breathing
One of the most powerful tools humans have to shape experience and respond to

the world is breathingDemos, 2005; Elliott & Edmonson, 2006rom early Chinese
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Medicine to the Hippocratic Corpusks betweerolistic health andjuality of

breathing have beafiscusse@cross culturefor thousands of yea(&lliott &

Edmonson, 2008)Mental health interventions that center around breathing exercises
including natural breathin@ewis, 2006) coherent breathingglliott & Edmonson,

2006) pranayama (yogic breathworBrown & Gerbarg, 2009)herapeutic breathwior
(Young, Cashwell, & Giordano, 201®iofeedback (e.g., HRV feedbadWcCraty &

Childre, 2002) relaxation techniqug$§oodwin, Lee, Puig, & Sherrard, 200and

mindful exercis§Brown & Gerbarg, 2009; Lloyd, Tsang, & Deane, 2009; Mansky et al.,
2006)aredevelopingas evidencéasedapproaches tmental health treatment. The

efficacy of breath retad intervention in the treatment of mental health and promotion of
holistic wellness may reflect, in part, the accessibility of breathing exercises and the
relationships between breathing, emotion regulation, and ANS functioning. In light of
the relatioships between the ANS functioning and holistic health, the emerging body of
evidencebased breatlcentered approaches, and trends in consumer preferences, there is
a growing need for the integration of bre@tised approaches in counseling, counselor
educdion, and related researhlliott & Edmonson, 2006Young et al., 2010) To date,

the conceptual frameworks used to guide research on of the role of breathing in human
health often have centered on ANS functionjegy.,Courtney,Greenwood, Cohen, &

van Dixhoorn, 201h) and/or spiritualitye.g.,Brown & Gerbarg, 2009) The conceptual
framework of attachment theory may help to advance understanding of psychobiological
attachment processes while refining understanding of the relationships among breathing,

ANS functioning, lifespan human development, ematiegulation,and generation
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transmission of wellness versus distress. Advancing understanding of these relationships
could aid researchers and mental health practitioners in the development and
implementation of treatments that are affordable, sustainable, highbnumable,
culturally appropriate, and yield outcomes that could have impact across generations.
Accordingly, this section addresses the conceptual and empirical research on healthy
versus dysfunctional breathing, breathing and physiologezallation, beathing and
emotiorrregulation, and the hypothesized relationships between breathing and
attachment.
Healthy and Dysfunctional Breath Patterns

Discerning between healthy and dysfunctional breathing (DB) patterns is essential
to breathrelated research drhas proved valuable in advancing mental health treatment
and researcfe.g.,Meuret, Wilhelm, & Roth, 2004)Challenges exist, however, related
to definng and assessing DB ourtney, Greenwood, & Cohen, 2@)1There has been
no consensus definition of DB, though it is frequently described as disturbances in
respiratory functioning that negatively impact he@§@lourtney et al., 201). There are
many mechanisms involved in breathing and many commonly used single time point
physiological measures do not appear to effectively capture prolonged breath patterns
that resulin symptoms of DEThomas, Mckinley, Freeman, & Foy, 2001As such,
diagnosis of DB remains challenging and has not been standafGaedneyet al.,
2011b; Thomas et al., 2001)As a result, DB has been undevestigated, with limited
recognition of the impact of dysfunctional breathing patterns. Accordingly, DB often

goes mdiagnosed and untreated despite deleterious e{fEutsnas et al., 2001)
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Further, researchermvesuggestdthat symptoms of DB often are misguidedly
attributed to other phenomena fAresulting i
t r e a t(hhemmas ed al., 200Pp. 1098. For instance, though breath plays a pivotal

role in both HRV and RSA, researchers sometimes overlook or erroneously control for
breathing in related investigations. Still, some researchers have recognized the

importance binvestigating DB and risen to the challenge. These reseaittnesrs

suggestdt hat dysfuncti onal breat-hbody mwmachaminsm
(Han et al., 2004p. 2, chronic stress, cardiovascular disease, and/or respiratory disease
(Courtney et al., 20H). To consider théterature in this area, it is first helpful to

understand the mechanics of breathing.

Mechanics of reathing. Breath rate, volume, movement, depth, pause location,
and duration are key characteristics of healthy versus dysfunctional breath patterns
(Courtneyet al., 201b). When exposed to internal or external stressors, changes in
breath pattrn alter a host of respiratory and cardiovascular components including
airflow, intrathoracic pressure, heart rate, blood flow, and blood pregsakkema,

1999) Often, volume is used to refer to the lung capacity used during breathing, while in
some cases the term volume may refer to specific actions in respgatioras the

volume of air that is received upon inhalation or expelled on exhal@iard, Drysdale,
Cunninghamg& Petersen, 1979)Movement refers to the areas of the body that expand
and contract during inhalation and exhalation. More specifically, the term movement
often refers to breatrelated movement that is externally visible. For instance,

diaphragmat activity is often seen in the abdomen, low to mid back, and solar plexus
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while thoracic activity is seen in movement in the chest, mid to upper back and shoulders
(Courtney, van Dixhoorn, & Cohen, 2008; Lewis, 200Bepth typically refers to the
role of the diaphragm in breathing and the differences between healslog wethealthy
engagement of the diaphragm a(CldtonBmith& ect ed
Rowley, 2011) In some cases the term depth is used to refer to volume. This use of the
term depth can be confusing asanay experience a fairly full volume without healthy
engagement of the diaphragm such as full volume thoracic (chest) breathing seen in
individuals who experience par(®leuret, Ritz, Wilhelm, & Roth, 2005)

There are two major sets of muscles involved in breathing.primary set are
the muscles used under normal healthy conditions while the second set are associated
with dysfunctional breathing (DB) and both physical and psychological digDesges
& Moores, 2003; Timmons & Ley, 1994)The primary set consists of the diaphragm and
the externalntercostal muscles (the muscles in between the ribs). During physical
exercise, the abdominal muscles also may be engaged in the primary set, but abdominal
movement often is confused with desired di
The differene between the two is an important discernment in identifying healthy versus
dysfunctional breathing patterns. The movement of the diaphragm is responsible for up
to 75% of breath volume in healthy breath movement and healthy diaphragmatic
movement is assmted with ability to achieve physiological cohere(Ceurtney et aJ.
20118). When diaphragmatic movement is inhibited, however, other muscles (the second
set) can take over much of the w@bBavies & Moores, 2003) The second set of

muscles ifcludingthe sternocleidomastoids, scapular elevators, and scalene) lift the
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collarbones and shoulder bladganmons & Ley, 1994)thus, excess chest, clavicle and
shoulder movement are often seen when diaphragmatic movement is restricted.

The diaphragm is an umbrella or Rdfme shaped muscle that separates the chest
and abdominal cavities of the tordamng & Macivor, 2006) It is a smooth muscle that
rhythmicaly moves under the direction of the ANS and can be controlled consciously or
unconsciously. As we inhale, the diaphragm contracts, drawing downward, creating a
partial vacuum and pulling air into the lungs (like drawing the plunger out to fill a
syringe;Davies & Moores, 2003; Lewis, 2006). As we exhale, the diaphragm relaxes,
releasing the vacuum and expelling air from the lungs. In addition to its function in
breathing, the healthy movement of the diaphragm promotes overall physical health. For
exampe, diaphragmatic movement gives a gentle massage (directly or indirectly) to vital
organs including the heart, lungs, stomach, kidney, liver, pancreas and intestines (Lewis,
2006) while playing an important role in physical posture and stafilititonSmith &
Rowley, 2011) Healthy diaphragmatic breathing reduces sympathetic activation and
promotes the relaxation respor{Beper & Tibbetts, 1997)Accordingly,healthy
engagement of diaphragmatic breathing is associated with net ANS balance; increased
blood circulation; increased lymphatic circulation; and increased blood flow to the brain,
muscles, and vital orgaig€liftonSmith & Rowley, 2011; Davies & Moores, 2003; Elliott
& Edmonson, 2006)

Physiological oherence Desired outcomes of breatblated interventions
include the development of physiological coherence. Oftenigthecoherences used

in HRV-based biofeedick andefers toentrainmentand stability among rhythmic
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physiological activities includingreathingheart rate, and blood pressumad is

considered a marker of ANS balance and, thus, health pron{Goumtney et a).2011a
Lehrer, Vaschillo, & Vaschillo, 2000)When individuals achieve heart rhythm

coherence and continue to breathe with stable, synchronous frequency and depth, a
phenomenon described as respiratory arterial pressure wave is seen in which the wave
ascend with each exhalation and descends with each inhal@lbott & Edmonson,

2008) Elliott and Edmonson (2008) explained tttz respiratory arterial pressure wave

is maintainedhroughout coherenaes follows Whenthewave is present, the ANS

moves in rhythmic vacillation toward sympathetic emphasis with each inhale and toward
parasympathetic emphasis with each exhale.e otihicome of this movement is
considered net ANS balance and is evidenced by corresponding relaxation response in
muscle tension, skin conductivity, blood flow, heart rate, arterial pressure, and
brainwaves, and is typically accompanied by feelings of-blhg. When the

respiratory arterial pressure wave is chronically absent, ANS is imbalanced and the
aforementioned systen®s well as holistic health, performance, and longevity, are
negatively impacted. Inhalation is associated with sympathetic @tativimcluding
acceleration of the heart ragnd exhalation is associated with parasympathetic
activation including deceleration of the heart rate. In a state of coherence, these
respiratory rhythms are synchronized with changes in heart rate whdreashe
sympathetic activation is dominant, these physiological rhythms are asynchronous.
Hence, respiration rate, depth, movement, volume, and overall pattern all play a

fundamental role in ANS functioning.
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Resting breath ate Resting breath frequengye., breath rate) is a commonly
used gauge to identify possible breath dysfunction and assess and alter ANS functioning.
There are several key terms related to respiratory phenomena associated with breath rate.
Tachypnea refers to a respiration rate thdigher than normgMukerji, 1990)
Hyperventilation refers to an increase in breath rate that is greater than necessary to meet
metabolicneeddHumphriss, Baguley, Andersson, & Wagstaff, 200hicreased breath
rate can lead to hypocapnia, an imbalance in the arterial blood chemistry caused by
reduction in the partial pressure@®, (Humphriss et al., 2004 Hypocapnias
accompanied by symptoms that are caused by respiratory alkalosis and reduction in blood
flow to the brainlHumphriss et al., 2004)Endtidal CO; partial presske is a measure of
expiredCO, that often is used to assess this metabolic phenomenon. Symptoms
associated with hypocapnia inclydeit are not limited tatetany, dizziness, and cold
hands or feetFolgering, Haren, & Smits, 1990; Humphriss et al., 2008hough
researcher reports vary, in generallB®breaths per minute is a common resting breath
rate among western individugBemos, 2005) A rate of 48 (Courtneyet al., 2014;
Demos, 2005breaths per minute combined with appropriate depth and volume g®mot
ANS balance. Some researchers citelireaths per minute as the ideal rate for ANS
promotion in most adult&lliott & Edmonson, 2008; McCraty & Childre, 2010Rates
below 8 breath cycles per minute in corgtion with an otherwise healthy breath pattern
are associated with increased parasympathetic emphasis and are typical among practiced
meditators and regular biofeedback practitioners. A breathing ratel6fl@eaths per

minute is thought to indicate rdisympathetic emphasis,-PB likely indicates moderate
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sympathetic emphasis (indicative of tachypnea), and rates of 20 breaths or more may
indicate severe sympathetic emphgBismos, 2005; Elliott & Edmonson, 2008)

Chronic sympathetic emphasis is one of the deleterious symptoms of sustained
dysfunctional breathing.

Dysfunctional breathing. Chronic dysegulation of breath rate, volume,
movement, pauses, and/or depth are reflected in symptoms of dysfunctional breathing
such as hyperventilation syndrome, perceived lack of air, and restricted movement. DB
patterns originate with strained or constrictegdbning in response to stress caused by
internal or external trigge $okkema, 1999)When sustained DB has a psychological
genesis, it is thought tevelop as a maladaptive coping response to environmental
stressors (Lalande et al., 201Rpsearchersavereporedthat dysfunctional qualities of
breathing may signifiantly contribute to both th#evelopment and maintenanufe
physiological angbsychologicahealth probleméPetersen, Orth, & Ritz, 2008; Ritz,
Rosenfield, DeWilde, & Steptoe, 2010)his may be duen part, to the impact that
breathing has on the ANE&lliott & Edmonson, 2008) The ANS entrains withreathing
activity resultingin RSA. RSA can be described as respiratiglated heart rate
variability. RSA isassociated witphysiological selregulationsuch as moderation of
cardiac vagal ton@Grossman & Taylor, 200@ndbody temperaturé_ehrer et al.,

2000) As such, RSA is éguently used as a measure of physiological regulation
Physiological and biochemical symptoms associated with dysfunctional breath patterns
(including restricted diaphragmatic movement evidenced by reliance on other muscles for

breath movement) include sympathetic nervous system dominance, blood vessel
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constiction in the brain and extremities, decreased lymphatic circulation, decreased
blood circulation, weakening of the pelvic floor and core strength, increased muscle
tension, fatigue, and mo(€liftonSmith & Rowley, 2011) Patterns of dysfunctional
breathing have been associatath psychological distresgncluding symptoms of
depressioriBlazer & Hybels, 201Q)anxety (Wilhelm, Gevirtz, & Roth, 2001 )panic
(Garakani et al., 2009)rauma(Descilo et al., 2010rlexithymia(Plaza et al., 2006and
hallucinationgAllen & Agus, 1968; Timmons & Ley, 1994)For instance, in an
unpublisted exploratory studgCrockett, Cashwell, Bartley, Hall, & Young, n.d.)
researchers investigated the relationships among breath pattern, heart rate variability,
symptoms of dysfunctional bathing, alexithymia, depression, and anxiety in a sample of
college student:n(= 79). Significant positive relationships were found between
symptoms of dysfunctional breathing and heart rate variability, anxiety, and depression.
Symptoms of dysfunctial breathing also were found to account for 29.1% of the
variability in anxiety, while limited diaphragmatic movement and inhale to exhale ratio
accounted for 19.9% of the variance in alexithymia scores. The expected relationships
between HRV, alexithymjalepression, and anxiety were not found, although this may
have been due to limitations in HRV measurement and sample variance. Despite the
preliminary support for links between patterns of breathing and mental health problems,
the investigations into éhrelationships between DB and psychological symptoms have
been minimal.

Symptoms and assessment of dysfunctionaathing. Though ther@are many

nuanced characteristics of healthy versus dysfunctional breaththghuch that is
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unknown about breath gatns(Grossman & Wientjes, 200Xesearchers have identified

a range of symptoms thatayemerge when a dysfunctional breath pattern is present.
Depending on the breath patteDB maymanifest indimensions of symptomology

related to hyperventilatiomly s pnea ( At he tsoeuncomfdartabten of di f f
breat hi ngo; Mu fedaiced ar inflatédoedh volymecorip&ie ,
exhalationpreath holdingparadoxical breathing, diaphragmatic restrictemgor
restrictedor exaggeratetireath movement. Associated symptontdudeirregularity;
yawning,force (such as sucking in inhale or blowing out exhale), shortness of breath, and
mouthbreathing({Courtney& Greenwood, 2009; Folgering et al., 1990; van Doorn et al.,
1982) In the case of hyperventilatigsymptomsalsomay reflect central and/or

peripheral tetany that results from the atetlic effects of hyperventilatiofvan

Dixhoorn & Duivenvoorden, 1985)Symptoms of tetany include but are not limited to
tension, cold hands or feet, tingling, cramping, dizziness, and blurred @siomoorn

et al., 1982)Dysfunctional breathing can be assessed in several wmalsding self

repat questionnaires, observationanual assessmeand physiological measures
(Courtney et al., 2014, Courtney& Greenwood, 2009; Perri & Halford, 2004)Selt
reportis frequently used in the assessment of9yBiptomsthough validated
guestionnaires have not been extensively devel@Pedrtney& Greenwood, 2009)

The SelfEvaluation of Breathing Questionnaire55Q) was developed to fill this need
and may be useful in the assessment, interverdimhresearch related to IBourtney

& Greenwood, 2009) Though the SEBQ measures several dimensions of DB, it is not a

validatedmeasure ohyperventilationCourtney& Greenwood, 2009and validated
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measures of hyperventilation typically measure only this dimension of DBJag.,

Doorn et al., 1982) As suchto assess the known dimensions of dysfunctional breathing

via seltreport, multiple instrments may be necessg@ourtney& Cohen, 2008) One

of the advantages of sekport measures is that researchers are able to investigate the

result of unhealthy breathing patterns, symptonB®fwithout undertaking the

difficulties associated with assessing breath pattern directly. Effective assessment of DB

is critical to both research and clinical intervention. Accurate identification of DB

symptoms and faulty breathing patterns may affoeshtal health practitioners the ability

to customize treatment and utilize breath interventions that are appropriate for the

characteristics of clientsd par-teguatioh.ar br e
Breath pattern and physiological regulation. Breath patterns impact and are

impacted by the functioning of the ANS and, as such, conscious manipulation of breath

pattern can be used to influence ANS functior{@gurtneyet al., 2014). The depth

and pace of resting breathing may be key indicators of ANS balance and parasympathetic

or sympathetic emphagiElliott & Edmon®n, 2006; Vaschillo, Vaschillo, & Lehrer,

2006) Shallow depth combined with high frequency (fast breath rate) is associated with

autonomic nervous system (ANS) imbalance including strong sympathetic activation,

weak parasympathetic tone (j.eagal bne) and low heart rate variability amplitude.

Shallow depth combined with low frequency (slow breath rate) is associated with ANS

imbalance evidenced by weakness in both sympathetic and parasympathetic systems.

Increased (diaphragmatic) depth combineith wow frequency is associated with ANS

balanceevidenced by weak sympathetic activation, strong parasympathetic tone, and
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high heart rate variability amplitude; however, excessively deep breathing may stimulate
sympathetic activation and inhibit the pgympathetic system. The depth and movement
of the breath may be critical to effective physiological regulation. For exa@plginey
et al. (2014) investigaeédhow dysfunctional breathing patternslatedtgp ar t i ci pant s
(n = 83)ability to optimizeHRV and RSA. To assess breath pattezagearchers used
Manual Assessment of Respiratory Motion (assesses motion of upper mid and lower rib
cage and abdominals), the Hi Lo manual palpation technique (assesses paradoxical
breathing, degibed as contraction of the abdomen and expansion the chest on inhalation
despite instruction to breathe into the belly), and respiration rate. Subjects participated
ina5mi nute biofeedback session with Agcoheren
diaphragmatic breathing) combined with positive focus. Researchers found that breath
pattern had a significant impact on ability to achieve heart rate coherence. For instance,
participants with paradoxical breathing exhibited the lowest HRV coherande,
thoracicdominant breathinglso wassignificantly associated with decreased coherence.
Researchersavesuggestdthat these findings indicate that dysfunctional breathing is
problematic due to both inefficiency and reduced physiological resil{@matneyet
al., 2018).

Plasticity of breath ptterns Patterns of breathing have been shown to have
context specific characteristi@Grossman & Wientjes, 200andsustainablerofiles
over time(Benchetrit et al., 1989)-urther, breath patterns appear todsponsive to
intervention(e.g.,Schein et al., 2009a; Thomas et al., 2003; Wollburg, Roth, & Kim,

2011) Though some qualities of breathing pattern do ¥aryughout daily life
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depending on various factors such as diet and activity, preliminary investigations
(Benchetrit et al., 198%aveindicateal that overall profiles obreathing may be
identifiedand that emotion and cognition also are reflected in breathing pattern
(e.g.,McCraty & Childre, 2002; Philippot, Chapelle, & Blairy, 2002)

Profiles of breath patternsiay be valuable in the investigation of physiological
profiles that may be associated with patterns of attachment. SpecjfRetighetrit et al
(1989)conducted a longitudinal study to test previous literature stiggehat

individuals have uni qgue 0 pligerpatiernsrofbleatt ®

vol ume, breath frequency, and dairfl ow

patterns are stable over tirflBenchetrit et al., 1989, p. 199Datawere collected from
physically healthy participan{s = 16)at the first time point and then again between 4
and 5 years later (mean 51.5 months between data collection pdinésg are a host of
factors that could have either short or ldegn impact a breath patternncluding
practice or training in activities such as breathwork, mindful(®ssvn & Gerbarg,
2009; Fahri, 1996) singing(Gick, 2011) or exerciséBoule, Gaultier, & Girard, 1989)
biological factors such asye, weigh{Benchetrit et al., 1989pregnancyGilroy,
Manguar, & Lavietes, 1988jespiratoryor cardiovasculatliseaséBlechert, Wilhelm,
Meuret, Wilhelm, & Roth2013) and lifestyle choices related to distoking, caffeine
intake or other drug us@Benchetrit €al., 1989; Blechert, Wilhelm, Meuret, Wilhelm, &
Roth, 2013) Though investigators did not account for all of the aforementioned
variables, Benchetrit et al. (1989) reported tbaspite changes in diet, exercise, health,

and smoking, the breathinggfile of most individuals remained consistenith the

vent

s h a
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exception of one participant whose breathing profile changed significdnity.
important to note that generalizability of these findings are limited and to the best of the
authors knowledgeeseachershave notattempted to replicate or further investigate these
findings. Nonetheless, conceptually thésdings reflect theossiblestability of
breathingpatternspotentially reflecting the stability of relatemnotional and
physiological regul@on strategiescross time

Though breath patterns may be consistent over time, humans also have the ability
to consciously change their breath pattern. In conscious breathing, unconsftexes
are temporarily overidden by consciousitentions taemporarilyallow alterationof
breath patteri.e,fi b r e a t h wahangsdphysidlogiealtfunctioning including
biochemistry, sympathetic and parasympathetgé) tone heart rate variabilityand
brain wave pattern@ltose & Cherniack, 2005; Brown & Gerbarg, 2009; Courtney et al.,
20118). Symptoms ofDB areimpactedoy emotion, and psychological issues may be
principal influences in some cases of dysfunctional breathing p&@eurtneyet al.,
2011b). For instanceHan et al (2004)conducted two studies to examine dyspnea,
psychophysiology, and breath retraining. In the first study, patients with medically
unexplained dyspnea (i,&reathing problems with no known organic cause;111),
asthmai = 20), lespiratory diseas@ €& 37), and healthy subjects € 192) were
investigated. Participants first completed-seffort measures of hyperventilation
symptoms, anxiety, and dyspnea. Participants then engaged in aHwielatly test,
hyperventilation progcation test (HVPT), retest of the sedfport dyspnea measure,

retest of the breath holding test, and a finalssgort symptom checklist for the HVPT.
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Individuals with unexplained dyspnea reported the greatest symptoms of DB and highest
levels of anxety. The tests of breatiolding time and HVPT were congruent with self
reported symptoms of hyperventilation. The second study was a longitudinal
investigation of the impact of breathing intervention on breathing among patients
diagnosed with medicallynexplained dyspnea € 64). The patients engaged in a
minimum of 10 breath retraining sessions (average of about 24 sessions per patient). Pre
post measures administered consisted of a-semgtured interview, selleport measures

of hyperventilationdyspnea, and anxiety, HVPT and checklist, bréatding time

before and after HVPT, and patiergslf-report of subjective improvement. For some
participants if = 28) endtidal CO, partial pressure (PetGPalso was assessed after

breath holding. Thpost measures were completed a minimum of 12 months post
treatment. Participants reported improvement in subjective reports of daily quality of

life, reduction in symptoms of dyspnea, hyperventilation, and anxiety. Researchers also
reported improved begh-holding times and PetGand increased tolerance of the

HVPT.

With practice and training, healthy breathing patterns can be practiced and
relearned thereby helping to reinstate healthy respiratory, cardiovascular, and
neurological functioningAltose & Cherniack, 2005 ourtneyet al., 2014, Han et al.,

2004) One of the limitations in this area of study is that when bregdied
interventions (e.g., mindfulness, breathwastaxation techniques, etc.) are utilized in
intervention studies, often the outcome measures are aimed at detecting changes in

physiological problems (e.g., asthma, sympathetic emphasis) or mental health issues
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(e.g., panic, anxiety, or depression) ratian explicit characteristics of breath patterns.
As such, empirically supported understanding of the-tengn impact of breathelated
interventions on breath pattern is in its infancy.
Breathing and Emotion Regulation
In addition to the physiologad impact of breathing, researchaes/erepored
both anecdotal and empirical support for relationships between breathing, emotion, and
emotion regulatioriBrandt, Johnson, Schmidt, & Zvolensky, 2012; Elliott & Edmonson,
2008; Grossman & Wientjes, 2001; Philippot et al., 200®)ecdotally, recognition of
the connections between emotion and breathing are part of our everyday Videased
by commonly used expressions s(Boteh Frgda, Aibr ea
& Wientjes, 1994) It is commonly recognized that an unexpected fear is often
accompanied by a sharplimeath or panting, that anticipation is often accompanied by
Ahol di ngothkabrdashppoi ntment is often acc
common during boredorfBoiten et al., 1994) Some people respond to emotional
di stress by telling themseelewes nagr tot hceornst rto
that enables one to endure emotional pain without etplexpressing it outwardly. In
fact, there is empirical support for relationships between characteristics of breathing,
thoughts, and emotions, as both cognitions and emotions appear to-daeetimnal
relationships with breathing patteffrokkema, 1999)Still, this knowledge does not
appear to be accompanied lmnpumonconscious awarenes$ breathing, healthy breath
patterns, nor the importance of healthy breathing to holistic héditioughsome

researchers have studied the role of breathing in emotion regulation explicitly, the
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relationships between these cwasts often have been investigated implicitly or
overlooked altogether. In fact, despite strong evidence supporting the role of breathing in
physiological, emotional, cognitive, and behavioral health, breathing has been somewhat
neglected in mental hehltesearcliGrossman & Wientjes, 2001)nvestigatorhave
suggestdt hat t he fAsluggishod progression of res
challenges with measuremgBbiten, Frijda, & Wientjes, 1994; Courtney & Greenwood,
2009; Grossman &Vientjes, 2001p. 49, the complexity of physiological systems
involved and impacted by breathi(igoiten et al., 1994 xhe dismissal of its importance,
and finally, that the physical and mental health issues related to dysfunctional breathing
are not as immediately obvious as some otheltthéessuegGrossman & Wientjes,
2001) Nonetheless, for more than g€ars researchers have offered valuable insight into
the relationships between breathing and emotion regulation.

In a comprehensive literature review on the psychology of emotion regulation,
Koole (2009, p. 28) identified breathing as a physiologicatgss involved in emotien
regulation. Specifically, Koole identified processes of breathing as important to the
reciprocal exchange of higher order psychological processes and bodily processes, in
holistic, systeratic, and emotion regulation. For instanbreath related factors are
associated with discrete emotidihilippot et al., 2002)overall moodButler et al.,
2006; Ritz, 2004)and dowrregulation of emotiofScano, Gigliotti, Stendardi, &
Gagliardi, 2013) Koole (2009) identified both botteop and topdown respiratory
functions that may be critical to holistic, systematic, emotion regulation. Though many

breath related processes in emotion regulation could be considered both inotiwdn
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top-down strategies, bottomp emotion regulation processes can be conceptualized as
those in which bodily processes are used to influence the emotional and other
psychological experiences via processes such as respiratory feéellgaleier, 1984)
paced breathin@Allen & Friedman, 2012)and other manipul@n of breath pattern
(Philippot et al., 2002) Topdown processes can be conceptualized as those that utilize
higher order mental process to regulate bodily functions. loabe of breathing, tep

down strategies could include mindfulness,-s&lfireness of breathing, or self
assessment of breathing pattern.

In other words, breathing pattern can be used to influence emotion and emotion
also impacts patterns of respiratiofror example, both acute experiences of emotion and
daily mood have been associated with lung functio(i®itz, 2004) Researchers
conductedh study of lung functioning during two stress tasks and during films selected to
induce states of anxiety, anger, depression, elation, happiness, contentment, or neutral
(Ritz, Steptoe, DeWilde, & Costa, 2000Researchers compared asthmatic adults
(n = 24) and norasthmatic adultsn(= 24) on several physiological measyiasluding
airway resstance. They reported that in both groups airways were constricted in
response to emotional stimulation and during coping with stressful tasks. This emotion
or stressnduced airway constriction also is consistent with literature on the role of
breathirg in vocalizationHuber & Sprull, 2008; Ritz et al., 2000)0ther recent
investigations into the relationships between breathing and emotion often have used

breathrelated measures of either RSA or breath pattern assessment.
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Among adults, lgherresting RSA (thought to reflect aptive physiological and
emotional regulation) is associated with healthy breath pait€mstneyet al., 2014)
and has been shown to be associated with symptoms of effective emotional regulation
including incrased coping skills, impulse control, and effective-salming strategies
(Gyurak & Ayduk, 2008) RSA has been conceptualized as central to emotion regulation
because RSA provides a negative feedib@agf that allows for interruption of behavior
and reorganization of resourdgsg., attentionDemaree et al., 20063ome researchers
havehypothesizd that the potential protective factors of RSA for emotion regulation
maybe most evidenin situations that ed@ high emotionsFor instance, Gyurak and
Ayduk (2008)investigatedhe relationships between RSA, rejection sensitiaiy
emotion control among undergraduate stusiént 40; mean age 21.41RSA was
positively associated with emotion control among those with high rejection sensitivity
and conflict hostility but this was not found across the whole sample. This is consistent
with Diamond's (2005) finding that RSAeadiated the relationship between anger and
attachment but not distress and attachment among yamlulgmales Diamond
suggested that this resufiay haveeflected that the laboratory tests effectively evoked
strong feelings of anger bdid not successilly evoke strong feelings afistress.

In addition to relationships between RSA and emotion, researchers have
conducted preliminary investigations and reported that there may be discrete breathing
profiles associated with specific emotions. In one efdhrliest modern studies
investigating emotion, breath pattern and heart rate, Stevenson and(Rgd2y

reported that characteristics of breathing vary according to emotional experiences such as



102

pleasure, anxiety, anger, resentment, sadnesgugihd Using observation and

physiological measures, the researchers studied changes in breath rate, depth, ratio of
inhale and exhale, and irregularity in a sample of adults (reported ages ranged from 20 to
42) with either a diagnosis of asthnme515) or anxietyrf = 7) during an interview

about the participantemotional experiences. Emotional responses were evaluated using
the content of participantsd statements an
facial expression, and body mement. Increased rate and deptdreassociated with

anxiety while restricted rate and deptarea s soci at ed wi th teénsi on,
and sadness. Breath irregularity was related to attempts to suppress anger, feelings of

guilt, and episodes a@irying. This study was limited by a small sample size, partial

reporting of demographic information, and limitations of measurement including

subjective observation. Additionally, the instrument used to assess changes in breath

depth (a rubber tube aradithe chest attached to a pneumograph) indicated only thoracic
movement and was not a standardized measure. Accordingly, changes in diaphragmatic
movement were not measured and comparisons of changes in depth between participants
were not plausible. Althagh limitations were numerous, this study highlights the long

history of examining breath characteristics related to mental health issues.

Though empirical progress in this area has been slow, researchers have since
supported the finding that there aretidist breathing patterns associated with specific
emotions(Bloch, Lemeignan, & Aguilera, 1991; Philippot et al., 200)ilippot et al.

(2002) examined undergraduate studemts 23) who volunteered tparticipate in a

study about emotions and respiratory patterns. Participants were invited to use their
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breath to induce a particular emoti@mce participants reported feeling the targeted
emotion they completed a sedport measure on the breathingtg@at used during the

feeling. Participants also rated the difficulty of producing the feeling. Researchers
reported that the participants were able to produce feelings and patterns of breathing
emerged. For instance, the feeling of joy was significaagociated with seteports of

fairly slow, full, regular breathing (a typical healthy resting breath pattern) whereas the
feeling of fear was associated with faster, shallower, irregular breathing with some
thoracic tension. In their second study, Ripbt et al. (2002) invited undergraduate
participants if = 26) to engage in specific breath patterns and then report how they felt.
Participants did not know the purpose of the study. Breathing was measured using a
chest strap that measured frequencyplaade, ratio of inhale and exhale, pauses, and
holds. This approach may accurately measure thoracic related qualities of breathing but
may not capture relevant mid and lower torso diaphragmatic movement. Still, there were
four breath patternsereidenified in the first study, associated with Joy, Anger, Fear,

and Sadness. Participants were instructed in each breath pattern and then reported on the
physiological and emotional experiences (items included feeling hot, racing heart, feeling
sad, feeling ggressive, feeling happy, and positive feelings, etc.). Breathing patterns
accounted for 40% of the variance in reported feeling. This is consisterithevtbsults

of Kreblbig et als (2007) study of young adulta € 34) in which they investigated

paterns of physiological responses during films aimed at inducing feelings of either fear,
sadness, or neutral. There were significant differences between fear, sadness, and neutral

conditions on measures of heart rate, blood pressure, skin temperatussrgkictance,
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respiration rate, entidal pCQ,, breath volume, and ratio of inhalation to total breath
cycle. These findingslso areconsistent withAltoseandCherniack's (2005eview of
literature on the behavioral control of breathing in which they reported thativesg
emotions significantly changesting breathing patterns whereas positive emotions cause
minimal changes in resting laih pattern. These findings also are further support for
reports that the coordination between the thoracic and diaphragmatic movement
associated with breathing improves during relaxation and decreases during emotional
distresqTakase & Haruki, 2001)

The relationships between patterns of breathing and emotional responses may
offer valuable insight into selegulation and attachment processes. At this point, the
underlying reasons as to why breathing patterns change in certain psychological
circumstages is largely hypotheticéGrossman & Wientjes, 2001¢hronic stress
response is thought to leaddastained negativemotionalstategSchore & Schore,

2008) In addition to changes in breathing related to the stesg®nse, individuals may
learn to consciously or unconsciously constoieathing patterns as an attempt to restrict
or avoid negative feeling&lliott & Edmonson, 2008) Also, it is possible thagatterns

of healthy or dysfunctional breathing may be learned through entrainment or
communication with others, such as attachment figure(s). Though regulating emotion in
response via alterations in breathing such as frequency, altered volume, or diepicrag
restriction may be adaptive shderm responses, the loigrm result of these regulation
attempts is maladaptive as evidenced by sustained habitual sympathetic activation

(McCraty & Childre, 2002)difficulty regulating emotion, and symptoms of
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dysfunctional breathing. It is possible that investigating breathrpatand emotion
regulation in the context of attachment relationships may help researchers to understand
both how dysfunctional breathing patterns are developed and how healthy breath patterns
can be most efficiently established.
Breathing and Attachment

Researchersavesuggestdthat individuals tend to match emotion and
physiological functioning of attachment figure(s), and breath pattern impacts both
emotian and physiological functioninghus, it is possible that breath pattern also might
be a procss related to conscious and rapnscious attachment processes. Specifically,
breathing may be critical not only to intrapersonal regulation of emotion and
physiological functions but also to interpersonal attachment communication related to
safety, surwal, caregulation and the development of selfulation strategies.
Potential connections between breathing and attachenediscussed in the conteat
breath pattern development, attachment communication, ANS functioning, and
attachment styles. Gg@and limitations in this body of literature al®@ alsaliscussed.

Attachment and breath pattern. Although there is much that remains unknown
about how individual breath patterns develop, researchers have identified processes
beginning in utero that ay shape both acute breathing responses and long term breath
patterns. Despite the conceptualization
fetal breathing is an essential part of development in utero and has been studied with
measurable diapagmatic movement and R&ustafson, May, Yeh, Million, & Allen,

2012) Fetal RSA has been shown to be influenced by mothers stress levels and activities
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such as exercid&ustafen et al., 2012)Naturally, both stress and exercise impact the
mot her 6s patter ns lbalesuggestdhiathitachngenproceBsess ear ¢ h e
also maybegin to beshaped prenatally as prenatal maternal stress may bias the
developing infants neurobiological development toward survival in a threatening rather
than safe worldThomson, 2007) The prenatal bodipased commmication of stress
versus relaxation, and corresponding cues about the safety of the environment, may be a
critical component of early attachment processes. Thus, it is possible that respiration
may help to facilitate important conscious and-gonsciousodily-based
psychobiological transactions between mother and infant beginning in utero.

Breathing and attachment @mmunication. The conceptualization of body
based attachment communication reveals further support for links between breathing and
attachment. For instancBpwlby (1982)underscord theimportance offacial
expression, posture, tone of voice, physiological changes, tenmpoveiment, and
incipient actiofi (p. 120) in attachment related communication. It is noteworthy that
gualities of breathing v& been shown to impact many of these processes: facial
expressior{Demareeet al., 2006) posture and moveme(@liftonSmith & Rowley,
2011) vocalization(Ley, 1999) and other physiological procesgesy., HR/; Courtney
et al., 2014). Itis possible that breathing plays an important role invesbal
attachment communication as relatedafesy and emotion regulatiorin addition to
these aspects of attachment communication, breathing also mayrbpaatant process
in key aspects and functions of attachment communication such as psychobiological

attunement and se$ioothing
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Breathing and facialexpression Beginning in early development and
continuing over the lifespan, the ability to use facigdression to express and interpret
emotion is critical in attachmemn¢lated communicatio(Steele et al., 2008)In addition
to relationships between bregthtterns and primary emotions (e.g., angeineas, fear),
breathing also may be related to the production of facial expressions that communicate
emotion(Philippot et al., 2002) Researchetsavesuggestdthat subtle chages in
breathing not only occur during physical and cognitive tasks but also in interpersonal
communication via modulation of facial expressf@rossman & Taylor, 2007)Further,
researcherBavesuggestdthat ANS functioning and facial expression are regulated by
the same psychobiological mechanisms, and vagal tone (as measured by HRV or RSA)
may be directly related to the production of facial expreg$tonges et al., 181).
Although investigations in this area have been sparse, breath pattern does appear to be
related to facial expression in response to negative and positive emotional stimuli. For
instance, Demaree et al. (2006) conducted a study of RSA baselhee&Sivity, facial
response, and saiéported affect among young aduits{94) exposed to a negative and
a positive film. They reported that while sedjports of affect did not predict facial
response, baseline RSA did predict facial responsesvidodls with lower baseline
RSA expressed greater facial expressions of negative emotion during negative film.
Additionally, baseline RSA predicted RSA reactivitythe negative stimuland indicated
that individuals with greater vagal fluidity (assdeiwith a more adaptive breath

pattern) exhibit lower facial reactivityThese findingsnay indicate that healthy breath
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pattern is associated with the ability to effectively regulate emotion and communicate
emotional homeostasis and effective stresstivity facially.

Breathing and wcalization In addition to facial expression, breathing is related
to interpersonal communication by way of the modulation of vocalizé&Boossman &
Taylor, 2007) In fact, the vocalization of grunts, groans, cries, sighs, scremsgss,
laughter, and speech are all rooted in nuanced breathing man@exer$999) The
respiratory and laryngeal systems function in concert to provide pressure that manipulates
vibrations of the vocal fold in order toquuce vocalizatiofiHuber & Spruill, 2008)
ANS functioningregulate the muscle tone in the bpihgluding the muscles involved in
breathing and vocalizatigiiRitz, 2004) Muscle tension caused by sympathetic activation
brings contraction into the airways while parasympathetic activation has a relaxing effect
on the airwaysincluding larynx and vocal cord®itz, 2004) Both processes impact
vocalization. Changes in breathing are thought to impact both the developmdent a
maintenance of this vocal functioning, and changes in vocalization are often direct
consequences of changes in respirafiduber & Spruill, 2008) Further, the role of
breathing in attaghent communication about the safety of the environment may be
particularly poignant in the case of vocalization due to changes in vocalization caused by
the relationships between ANS functioning and the respiratory system, a key indicator of
both perceive@nd actual safety.

Breathing, posture, and mvement Posture and movement also facilitate
attachment communicatigBowlby, 1982) including emotionPhilippot et al., 2002)

Posture, movement, and breathing patterrttayeght to be interrelated such that changes
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in one results in changes in the oth@kftonSmith & Rowley, 2011) In fact, the

diaphragm plays a major role in both posture and skeletal stability and healthy posture is

neessary for fully functional diaphragmatic movement. For instance, researchers have

found that some symptoms of psychological distress such as panic and anxiety are

associated with respiration irregularities that vary by pogiwen ar Yergani,

Radhakrishna, Tancer, Uhde, & Yeragani, 200@2jftonSmith and Rowley (2011)

describd the positive feedback loop of one maladaptive breathing pattern (chest

dominant, increased volume, oth breathing) and poor postisemmarizeds follows.

A spontaneous increasebreathvolume(in response to soeinternal or external

trigger) canresultin increasednuscletension in the abdome turn, thiscan have a

ficorsete f f e c76) that [{mitsdiaphragnatic movement and results in upper chest

dominant breathing. This seen irtheover use of theecondary, less efficient, set of

muscles involved in respiration. Due to the over use of these mubkelapper spine

andhead is drawn forwardnd further muscle tension and joint compression occling

over exertion that is related tiois inefficient muscle useesults in mouth breathing

Since he movement of the diaphragm is constricted such thanhitotreturn tohealthy

functioning,both the poor posture and maladaptive breath pattern are maintained
Breathing and @tunement Though theaole of breathing in attachment related

attunement has not been investigated explicitly, breathing may have an important role in

the development and maintenance of indivigatthchment figure synchrony.

Attunement is critical to the formation of sedgulation including selfsoothing

strategies. Facial expression, vocalization, posture, and movement, are all related to
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respiratory functioning, and are each relevant in effective attackelatéd attunement.
Additionally, physiological functioning sticas HRV and RSA are also important to both
respiration and attunemenr®elf-soothing strategies are physically regulated by way of
ANS functioning and accordingly greater ability to ssdbthe is associated with higher
HRV and RSA(Porges, 2007) For instance, respiratory and cardiovascular functioning
and, accordingly, vagal tone and R3#e essential not only to physical health &lso

are determinants of cognitive outcomes and emotion regulation and may impact the
development of mothanfant attunement, also called synchrgfgldman, 2006)
Feldman(2006)conducted a study investigating the development of skedq@ cyclicity,
heartrate varidility, motherinfant synchrony, and emotion regulation. Infamdther

pairs = 71) were investigated in three groups, higi premature infants (low birth
weight born before 30 weeks= 17), lowrisk premature infants (between 34 and 35
weeks;n = 25), and fullterm infants (born at 36 or more weeks; 29). For infants

born prematurely, a weekly state observation and electrocardiogram (ECG) were
collected. AlIl infantsd neam@Blamcekdforbehavi or
premature infantAnd a state observation and E@&reconducted prior to discharge.

At 3 months (adjusted to 40 weeks plus 3 months for premature infants), fimfdmer
reactivity and emotion regulation were assessed through videotaped interaction during a
homevisit. Althoughdifferences in synchrony between groups were not significant,
higher motheiinfant synchrony was found among infants with higher vagal tone (higher
RSA) across groups. The mothefant attunement at 3 months appeared to depend upon

the developmerof biological pacemakers (Feldman, 2006¢luding vagal tone as
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measured by RSA. These findings (2007 congr
study. The researchers reportéldat infant vagal tone (measured by RSA) and
postpartum maternal behavior (gaze, vocalization, or touch) were each significant
predictors of synchrony between both infambther and infantather dyads. Though
causal conclusions cannot yet be drawn, give relationship between RSA and breath
pattern, the association between RSA and infantgiver attunement may reflect greater
attunement among dyads in which infants experience healthier breath patterns. As
discussed in the previous section on atta@ht, seHregulation, and attunement,
physiologically attuned attachment dyads appear to be more likely to exhibit secure
attachment styles in both infan(g.g.,Zelenko et al., 2005nd adulthoode.g.,Sbarra
& Hazan,2008)

Though researa@hs ofattachment and physiological attunemieawenot looked
at breath pattern entrainment directly, outside of the attachment literature researchers
have found that individuals may change breath patterns in response to the breath patterns
of others. This entrainment may serve an important role ircanscious bodilybased
communication. For instance, Tibbetts and P€p@93)examined the impact of
researcher paced breathing on participant {5) breathing pattern. In individual
sessions, participants were taught how to usaspirometer (a measure of breath
volume often used in posurgical breath rehabilitation) and instructed to breath
normally, the volume of each participant inhale was monitored using the inspirometer.
During phase 1, the researcher breathed normadlysigently. During phase 2, the

researcher engaged in paced breathing with softly audible exfidie sound of the
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researches exhale was intentionally paired with the participgexhale. As the
researcher engaged in paced breathing with complatdesxthe volume of the
participan’s inhale increasedThis volume increase is thought to occur in paced
breathing because volume and breath rate often are negatively related. The
generalizability of this study is limited due to small sample size anthmai reporting of
sample demographics. The study also was limited in terms of the assessment of breath
pattern as volume is just one dimension of breath pattern. It is unknown how other
characteristics of researcher breathing such as depth, rate, emdgyand pauses may
have impacted the breathing pattern of the participantlaie there appear to be no
studiesin which researchers haattempted to replicate or further investigate these
findings. Nonetheless, these findings indicate preliminappsut for the assertion that
non-conscious communication may include unconscious entrainment of breathing
characteristics. Due to the relationships between breath pattern and other physiological
systems such as cardiovascular and neurological systemsnerEnt of breathing
pattern could drive synchrony of other physiological procegsesding heart rate,
vagal tone, ANS functioning, RSA, and HRV. If so, in the context of relationships
between these physiological processes and attachment, the ahpeething on self
regulation may be partially understood in the context ofewrscious bodily based
attachment communication that shapes the development and maintenance of self
regulation.

Possible relationships between breathing and attachmenestjlhough

breathing has not been explicitly studied in psychobiological research on attachment
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styles, the literature reflects early relationships between attachment processes and
physiological regulatioffFox & Hane, 2008)including breath related measures. For
instance, in several strange situation stygigachment security has been shown to

predict heart rate variability. Strange situation studies also have supported the
importance of physiogical attunement in attachment processes. Zelenko(208b)
examined heart rad®f 41 mothetinfant dyads in the Strange Situation and found greater
heart rate synchrony between mother and infant as well as faster return to heart rate
baseline after reunification among sealy attached dyads. Insecurely attached dyads
exhibited lower heart rate synchrony with one another and, though they also experienced
heart rate increases during separation, they did not return to baseline upon calming the
infant at reunification. Itg important to note that though differences between groups
were seen, they were not statistically significant. Researchers reported this might have
been due to Type Il error as the power for the analysis was too low due to small sample
size and dispropadnate number of secure, insecamxious, and insecwavoidant
participants. Nonetheless, these findings may conceptually support that there may be a
sustained stresgsponse after reunification as well as ineffective maternal regulation of
infant arosal among insecurely attached mothe#ant dyads. It also is possible that the
lesser degree of physiological synchrony between insecure dyads also may reflect an
ineffective internalization of regulation strategies among insecurely attached infants
potent i ally due to ineffective external regul
more rigorous methodology, ample sample size, and additional physiological measures

(i.e, measures of breathing) may offer valuable insight into these processes.
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Seveal researchers also have investigated the relationships between attachment
processes and ANS functioning among young adults @amond, 2005;
Schneiderman, Zilberstelira, Leckman, & Feldman, 2011For instance, in a study of
young adult menn(= 75), researchers investigated the relationships between attachment,
RSA, and ANS reactivity. In addition to physiological measures, participants completed
selfreport measures of attachment and emotion, and endured baseline and recovery
periods sittingquietly and periods in which they were engaged in tasks designed to evoke
anger and anxiety. Secure attachment was positively associated with RSA and RSA
mediated the relationship between perceived anger and emotional recovery in a
controlled laboratory.The men who reported higher perceived security in attachment
relationships showed faster RSA recovery from laboratory induced anger. RSA was
negatively associated with overall attachment anxiety. Similarly, Schneiderman et al.
(2011) investigated diffences in vagal reactivity (measured by RSA) between 112
young adults who were eithersingte 57) or partnered in a Ol ¢
relationship (1 = 55). ANS reactivity (changes in RSA) to negative stimuli was lower
among partnered adults possibigicating more effective setegulation among the
adults with a romantic attachment figure. Researchers suggested that this relationship
supports the concept that healthy adult attachment processes reduce stress and increase
selfregulation capacityThe relationships between attachment and ANS functioning

may be indicative of a significant relationship beém breathing and attachment.
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Limitations in the L iterature

One of the largest limitations in the body of literature that could potentid#ly of
links between breathing, emotioagulation, and attachment is thather than being
investigated itself, qualities of breathing (ix@ate and depth) often have been controlled
for in studies investigating attachment and-setfulation. For instece, Maunder et al.
(2006) conducted a study to investigate relationships between attachment and stress.
Measures of stress included physiological measures (HRV and RSA) anepsetf
measures. Attachment avoidance was found to be negatively assodtatedRV.

However, other expected findings (erglationship between attachment anxiety and

HRV) were not supported. This may be due to limitations with measurement and
analysis of breath characteristicBhe researcherssed paced breathing (12 hieaper
minute) during parts of the data collection protocol and also controlled for breath rate and
depth in the data analysis. Though they discussed paced breathing as an attempt to
isolate the portion of RSA that exclusively reflects vagal functioriimgy offered no
justification for the use of 12 breaths per minute and it is important to note that this pace
is associated with activation of mild stress respdi#mtt & Edmonson, 2008)vhich

would be reflected in vagal functioning. In the case of HRV and RSA measure and
analysis, there is debate about controlling for breath rate and depth. Sugpsgers

arguel that adjuing RSA measures by using paced breathing or controlling for breath
depth and rate isolates the portion of RSA that reflects only vagal toné5@gsman &
Taylor, 2007) Porgeq2007)madea compelling argument that RSA should be used

without adjustment forreath depth or rate and suggedteat there is nbenefitin doing
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so. Breath pace directly impacts HRV, RSA, and vagal tone, so using paced breathing
likely changes the very physiological function that is being meagatkoh, Chambers,
& Towers, 2007) Nonetheless, relationships between attachment, emotion regulation,
and physiological regulation (measured by HRV and RSA) often have involved the use of
paced breathing during data collect(@xg, Maunder et al., 200&nd controlling for
breathing in data analysiPiamond, 2005; Maunder et al., 200&jurther investigations
are needed to explore the relationships between attachment, emotion regulation, and
breathing.
Summary

Breathing hasong been hailed agitical to holistic health, ygtopularity of
breathrelated interventions is a relatively recent development in the Western mental
health fields. The recent popularity and effectiveness of brektted mental health
treatments mayeflect, in part, the accessibility of breathing exercises and efficiency in
the application of breathing to influence emotion regulation and ANS functioning.
Discerning between healthy and dysfunctional breathing patterns is important to
advancing mentdiealth treatment and research. Breath pattern characteristics used to
discern healthy versus dysfitronal breath patterns inclutdeeath rate, volume,
movement, depth, pause location, and duration. iteng dysregulation of breath
pattern are reflected symptoms of dysfunctional breathingcluding hyperventilation
syndrome, perceived lack of air, and restricted movement. Patterns of dysfunctional
breathing have been associatgth psychological distresgncluding symptoms of

depression, anxietpanic, trauma, and alexithymia. The relationships between DB and
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psychological distress likely reflect the relationships between breathing, emotion, and
emotion regulation. Intentional manipulation of breathing pattern can be used to
influence emotion ashemotion also impacts respiration. Adaptive RSA is associated
with healthy vagal tone, adaptive emotion regulation, and healthy breath patterns.
Emotion and mood impact respiratory functioning and there also is growing evidence that
there may be distindtreathing patterns associated with discrete emotions. Individuals
tend to match emotion and physiological functioning of attachment figure(s), and breath
pattern impacts both emotion and physiological functioning. Further, breathing may play
a pivotal ple in bodilybased psychobiological attachment communication beginning in
utero. Breathing may also be pivotal in attachment communication facilitafedialy
expression, posturejovementfone of voiceand attunement. Thus, it is critical to
invesigate the role of breathing in attachment and emotion regulafibough
attachment, breathing, and emotion regulation are relevant across lifespan development,
investigating the relationships among these constructs among young adults is a relevant
first step. The following section addresses developmental and mental health issues
among young adults.
Young Adults

Though attachment, emotion regulation, and breathing are relevant across the
lifespan, investigating the relationships among these construztsample of young
adults is an important step in exploring the relationships between these constructs.
Mental health problems are growing among young adults and impact holistic health

(Funk et al., 2010as well as the health of their famili€Stallard et al., 2004)The



118

escalating prevalence of psychological distress among young adults is a systemic issue
and thus may create arginforce generational patterns of insecure attachment,
maladaptive selfegulation, andaccordingly, continued mental health problems within
families(Stallard et al., 2004)These generati@hpatterns are accompaniedlbgg
term mental health and physical health problems (WHO, 2013b) and pattainsse
and neglec(WHO), 2012) Accordingly, the study of young adult attachment and self
regulation could provide much needed improvement in the efficacy and accessibility of
the assessment and treatment of young adults. In turn, this could serve to improve young
adult hdistic health as well as prevention of distress, disability, disease, and social and
economic hardship among subsequent generations. The following sections identify the
population of interest and discuss the developmental and mental health issuegof youn
adults in the context of trmurrentstudy.
Developmental Stage of Young Adulthood

The first challenge in discussing the developmental and mental health needs of
young adults is identifying exactly who is in this stage of development. The age range
that is thought to encapsulate the developmental stage of young adulthood has been the
subject of much debate. Even within researcliesss cr i pt i o (1959,01863,Er i ks o
1968)stages of psychosocial development, young adulthood is said to oceaebet
various ages such as-B9 (Darling-Fisher & Leidy, 1988) 1835 (Harder, 2011)20-24
(Berecz, 2008)or 2629 (Spano, Koenig, Hudson, & Leiste, 201Q)evinson(1978)
argued that the transition &mlulthood begins around the age ofwith early adulthood

spanning the ages 33. Differences in age range attributed to young adulthood have
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become even more disparate over the years. For instance, researchers definitions of
young adulthood includages of 184 (Suvisaari et al., 200918-30 (Rindfuss, 1991)

21-30 (Van Dorn et al., 2010R4-34 (Silva, 2012) 1824 (Park et al., 2006and 1922
(Campa, Hazan, & Wolfe, 2009)hese disparities may reflect the assertion that
development in young adulthood is quite comgld¢artmann & Swartz, 200@&nd the

ages at which individualsavel pathways (e.g., parenthood, education, career, military,
travel, marriage, or cohabitation) to adulthood are increasingly vdted,(Paul Mulye,
Adams, Brindis, & Irwin, 2006) Due to these disparities, for therpose of this study it

may be most useful to define the age range of young adulthood based on the
developmental markers and mental health issues of interest. Though there is debate about
what constituteghe primary attachment relationship in adulthocesearchers widely

agree that among adults romantic attachment may be the most likely primary attachment
relationship and best estimate of primary attachment style. Though there has not been
consensus on the age range that signifies young adulthoodjdiely agreed upon that

love, intimacy, and partnership are important developmental tasks during this stage and
the measure of romantic attachment is a focus of this study. Though marriage is by no
means an alinclusive marker, age of marriage may beadipl estimate of the
developmental importance of romantic partnership in the United States (U.S.). In the
U.S., the majority of individuals experience their first marriage between the ages of 20
35, approximately 23% of 2B4 year old women and 13% dJ-24 year old men are
married(Uecker, 2012)and the majority of American citizens have been married at least

once by age 35, including 83% of women and 75% of (@ewodwin, McGill, &
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Chandra, 2009) Thus, it appears that deteping adult romantic attachment

relationships are extremely important to individuals in the age group- 8520

Additionally, mental health problems among individuals in this age group are of serious
concern. Accordingly, it may be important to incli{e35 year olds in the stage of

young adults when investigating romantic attachnaembng young adudiin the context

of mental health research. For this reasonfdbes of thecurrent studys on

participants between the ages of 20 and 35.

Challengesto healthy development in young dulthood. The healthy
development of young adults is multifaceted. During this stage of development, many
individuals strive toward the goals of establishing a committed romantic partner, a career,
a household and, in mpcases, becoming an effective par@fartmann & Swartz,

2006) Often, these goals are challenged by mental health proffemisaari et al.,
2009)

Young adults and mental healttssues.The high rates of mental health
disorders, suicide, and violent crime among young adults is quite concé@rankoet al.,
2006) For example, the onset of depression and genataizaety most often occurs by
the age of 3QKessler et al., 20129nd nearly 75% of lifetime mental health problems are
thought to emerge by age @ark et al., 2006; Suvisaari et al., 2009) fact, in the U.S.
suicide is the third leading cause of death among®@ear olds and the tenth leading
cause of death across agddMH, 2013. Similarly, rates of substance dependence and
abuse are highest among young adults. For example, binge drinking and substantial

alcohol consumption is estimated at 41.9% and 37.8% among a@ésal® 2629
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respectively(Park et al., 2006) Young adults are also at increased risk for victinghaio
violent crimes and nearly one third of violent crimes are committed by young adults aged
18-29 (Park et al., 2006) Citing a need for integrative and empirically based approaches
to meet the mental health needs of young adults, reseahavergporedthat positive
outcomes for communitydsed outpatient treatment of young adults, particularly short
term approaches, are alarmingly IqgWwan Dorn et al., 2010)There is a great need for
further research to develop comprehensive approaches &nficey assessment, and
treatment of mental health issues among young a(Rdi¥ et al., 2006; Van Dorn et al.,
2010) These mental health issues are particularly concerning in light of the
developmental tasks of this ageup, which include partnership and parentiSgnce
both partnering and parenting are relational, it may be important, perhaps even essential,
to consider mental health issues and developmental needs of young adults in the context
of attachment and sefégulation. In fact, links between attachment style and various
aspects of mental health (e.g., symptom reporting;$etiing behaviors, health services
utilization, and daily functioning) are thought to be attributed tersgj@ilation of
emotional ad physiological system@&eeney, 2000; Sbarra & Hazan, 2008)
Romanticrelationship and selregulation Young adulthood is a critical time
for establishing adult attachment relationships and adultesglfiation. In addition to the
pressure of social demands and developmental tasks, the mental health issues among
young adults may reflect the maturation of maladaptive emotion regulatiolopese
over the course of prenatal, infant, childhood, and adolescent development. In fact,

researcherBavesuggestdthat because emotion regulation is developing and changing
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throughout childhood and adolescertbe relationship between emotion regatand
mental health problems may be strongest among adults as patternsgedsiaifion
become more stab(@éldao et al., 2010) Researcheingvestigatingselfregulation and
co-regulation in adult romantic attachméwavereporedthat securelyttached dyads
experience greatability to maintain physiological and emotional homeostasis while
their parher experiences distresa turn, the distressed partner may be able to more
quickly modulate distressing emotion aeffliectivelyregulate physiological systems.
Unfortunately, however, the converse pattern is seen among insecurely attached dyads
(Butner et al., 2007; Diamond, 2005)hough breathing may be an integral process in
attachment and g key element of both emotion@#oole, 2009)and physiological
regulation(Courtneyet al., 2014), breathing has not been explicifijudied in this
context. Given the mental health needs of young adults, the hypothesized relationships
among attachment, breathing, and emotion regulation, and the relationships between
secure adult romantic attachment, effective-segulation, and meal health(Cloitre et
al., 2008) advancing understanding of the relationships among these constructs in a
sample of young adults is needed. Insights in this area stand to benefit young adults, their
partners, and their off spring.

Generationaimpact Though research on childhood psychosocial outcomes often
has focused on the attachment relationship between mother and chilBgergy,
2000) there is growing evidence that quality and conflict within the attachment
relationship between parents also has a significant impact on the development of self

regulationamong their childre\Volling, Blandon, & Kolak, 2006) Caregiver
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relationshipquality and conflict between caregivers is thought to impact the development
of selfregulation(Towe-Goodman, Stifter, Mill&Koonce, & Granger, 2012; Volling et
al., 2006)such as internalization of sedbothing techniques, modulati of emotion, and
ANS regulation. Thus, the romantic attachment relationships formed in young adulthood
may impaciot onlythe selfand ceregulation of adult emotional and physiological
systems but also the developing emotional and physical reguldtibeiochildren.
Summary

Mental health problems are rising among young adults and can impair all aspects
of holistic healthincluding physical, social, familial, parental, occupational, and
educational functioning. Integrative treatments are needed to address the unique
developmental needs of young adults and intervention during this stage of development
may also serve as prentative care for future generations. In adultheodhantic
relationships often supplant careghadiild relationships as the primary attachment
relationship. Young adult romantic attachment relationships may be critical in the self
and ceregulation ofemotional and physiological systems (including breathing) and the
generational transmission of se#fgulation and, accordingly, holistic health within
family systems.

An Integrative Approach

Attachment theory, breathing, and emotion regulation areirdidpensable in
understanding the development, maintenance, and effective treatment of mental health
problems Further there is conceptual and empirical evidence that these constructs are

inextricably related. ritegratingand testing the relationshipsnong these construatgy
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beusefulto advance understanding of holistic healtksluding relationalemotionaj
cognitive, behavioral, and physiological aspects of adaptive versus maladeybistie
health functioning across the lifespan and poténtaross generationdn light of the
substantial systemitatureandgenerational impact adhedevelopmental tasksf young
adulthoodas well ashie existing suppofor relationshipamong the constructs of
interestin young adulthoodtheinitial exploration of relationshipamong attachment,
breathing, and emotion regulatisrereexplored in a population of young adultkefined
as adultsages 2€B5) in this study.
Summary of Relationships Among Constructs

There is conceptual and empirical support for links between attachment and
emotion regulation, emotion regulation and breathing, and breathing and attachment.
Emotion regulation can be conceptualized within the context of the attachment behavior
system ad attachment styles. For instance, attachment seda#tgd emotion
regulation is typified by ability to experience and modulate emotion as well as effective
proximity seeking. Insecuritpased emotion regulation can manifest in the use of
hyperactive ad/or deactivating strategies, both of which involve difficulty experiencing
and responding to emotion as well as patterns of ineffective proximity seeking. In fact,
researcherbavereporedthat strategies of emotion regulation are both different and
discrete among secure, anxious, and avoidant attachment(¥#dest al., 2005)
Further, breath patterns and breegtated measures are associated with discrete emotions
(Philippot et al., 2002)overall moodButler et al., 2006; Ritz, 2004and down

regulation of emotioiiScano et al., 2013)Emotion regulation, attachment, and patterns
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of breathing have all been shown to be important in ANS functioning as evidenced by
vagal tone measurdry HRV and RSA.Additionally, breathing has been associated with
many processes of attachment, inlohg bodilybased communicatiomechanisms of
facial expression, posture, movement, vocalizatao psychobiological attunement
Attachment, emotion regation, and breathing are critical to human development
across the lifespanThe development of attachmearbcesse§Schore, 1997and
breathing patterns are believed to begin in uéastafson, My, Yeh, Million, & Allen,
2012, during which time the fetus experienggedominantlyexternal regulatiorof
emotional and physiological systemass it i s dependent on its
environmen{Calkins, 2004) Through infancy andarlychildhoodself-regulation, the
regulation of emotional and physiologisaistems, is primarily developed through co
regulation withthe attachment figure. More specifically, this development of self
regulation is shaped lifie interaction ofelational, environmental, genetic, biological,
and psychologicgbrocesses includingsychobiological attachment processes such as
attunemen{Schore & Schore, 2008hatmayincludepatternsof breathingPatterns of
regulationand relatingcontinue to evolve throughout adolesceraoel thoughvarying
degeses of plasticityare maintainedstabilization of seffegulation patternarethought to
occur inyoungadulthood at which pointhe primary attachment relationship is most
commonlyaromanticrelationship Co-regulation also occurs in adult attachment
relationships and is thought to be primarily achieved through attachment communication
related to both emotional and phylsigical regulation processestté&chment

communication involveprocesses ofdaily-based communicaticend manyprocesses
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of bodily-based communication are associated with both emotion regulation and patterns
of breathingincluding facial expression, posture, movement, vocalizations, and the
multifaceted process of psychobiological attunement.

Overtime, processes of eegulation are internalized. These processayg
include patterns of breathingmotion regulation (including emotion modulation setf
soothing strategi@sANS modulation, anthternalworking models about self, others,
andthe environmenthat inform both physiological and emotion regulatidrhus, the
developmentmaintenance, and plasticity maladaptive or adaptive sefgulation is a
sociophysiological phenomenon dependent upon both nature and r(8choge &
Schore, 2008) It is hypothesized thahdividuals who experience insecure attachment
develop patterns of distress evidencedanying degrees ahaladaptiveemotion
regulation(Schore, 2009xymptoms of psychological distre&Sloitre et al., 2008)and
maladaptive physiological regulationcludingdysfunctional breath pattefas
evidenced byANS functioning Diamond, 2005) Due to an inability to effectively
regulate emotionandthus an inability to effectively respond to internal and external
stressors, these individuals experience varying degrees of chronic sympathetic activation
and physical and/or psychological distress occur. On the contidiyiduak who
developadaptive selregulationlikely experience features bblistic healthincluding
secure attachmerdadaptive emotion regulation, healthy patterns of breathingdmsésd
with healthy physiological regulation as evidencedd\bi5 functioning, and the ability
to effectively respond to distress. It is within tbanceptuaframework that the current

studywas conducted
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CHAPTER 1lI

METHODOLOGY

In ChaptetOne research questions were presented to explore the relationships
among attachment, emotiwagulation, and breathing in a sample of young adults. In
Chapter Two, a review of the relevant literature revealed support for the hypothesis that
relationships exist among breathing, attachment, and emotion regulation. Further, it was
revealed that breathing often is overlooked or used as a control variable in studies related
to attachment and emotion regulation and that there is a need for rekaarobre
systematically integrates these factofgcordingly, the currergtudy contributd to the
literature by testing relationships in an integrated model that combines these factors,
potentially offering information into potentially effective aveader prevention,
assessment, and treatment. Specifically, relationships among reported symptoms of
dysfunctional breathing, attachment styles, and emotion regulation strateges
explored among a sample of young adults. In this chapter, the resgpothdses of the
study are detailed and participants, instrumentation, data collection proceduréesta
analysesre described. The results and implications of the pilot studyaedsliscussed

in this chapter.
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Research Hypotheses
The following reseah hypotheses correspond with the resequestions
presented in Chapter One

Research Question 1What are the relationships among romantic attachment (anxiety

and avoidance dimensions), emotion regulation difficulties, dysfunctional breathing
symptoms hyperventilation, and diagnosis of breathing problems in a young adult
sample?

Hypothesis 1.1Greater symptoms of hyperventilatiarerelated to greater

romantic attachment anxietypmanticattachment avoidancand difficulty
regulating emotion.

Hypothesis 2. Greater symptoms of dysfunctional breathamgrelated to

greater romantic attachment anxietynanticattachment avoidance, and

difficulty regulating emotion.

Hypothesis 1.3Reported diagnosis of asthma and other breathing prolalems
related with greater symptoms of dysfunctional breathing and hyperventilation,
difficulty regulating emotion, and highesmanticattachment anxiety and
avoidance.

Hypothesis 1.4Greater romantic attachment anxiety and attachment avoidance

arerelated o greater difficulty regulating emotion.

Research Question Are there differences in romantic attachment (anxiety and

avoidance dimensions) and global difficulty in emotion regulation among individuals
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who report symptoms of hyperventilation that indéceither clinically normal, mild, or
significant symptoms of hyperventilation in a sample of young adults?

Hypothesis 2.1:Participants who report clinically significant hyperventilation

symptoms report higher scores on romantic attachment (anxiety aicldae

dimensions) and greater difficulty regulating emotion than participants who report

mild or clinically normal hyperventilation symptoms.

Hypothesis 2.2:Participants who report clinically normal hyperventilation

symptoms report lower scores on @mic attachment (anxiety and avoidance

dimensions) and difficulty regulating emotion than participants who report mild

or clinically significant hyperventilation symptoms.

Research Question B/hat percentage of the variance in romantic attachment (gnxiet

and avoidance dimensions) is accounted for by breathing symptoms (symptoms of

hyperventilation and dysfunctional breathing) in a sample of young adults?
Hypothesis 3.1 Symptoms of hyperventilation and dysfunctional breathing
account for a significargortion of the variance in romantic attachment anxiety
among a young adult sample.

Hypothesis 3.2:Symptoms of hyperventilation and dysfunctional breathing

account for a significant portion of the variance in romantic attachment avoidance

among a young att sample.

Research Question ¥hat percentage of the variance in emotion regulation difficulty is

accounted for by breathing symptoms (hyperventilation and dysfunctional breathing) and

romantic attachment dimensionsaryoungadult sample?
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Hypothesis 4Symptoms of hyperventilation, dysfunctional breathing, and
romantic attachment dimensions account for a significant portion of the variance
in global emotion regulation difficulty.

Research Question Bre the relationships among breathing symptoms (wgrdilation

and dysfunctional breathing) and emotion regulatifinculty in a youngadult sample
moderated by romantic attachment (dimensions of avoidance and anxiety)?

Hypothesis 5.1 Romantic attachment anxiety moderates the relationships

between brathing symptoms (hyperventilation and dysfunctional breathing) and

emotion regulationlifficulty among a young adult sample.

Hypothesis 5.2 Romantic attachment avoidance moderates the relationships

between breathing symptoms (hyperventilation and dyshmad breathing) and

emotion regulationlifficulty among a young adult sample.

Participants

The population of interest for this study is young adults who have experienced
one or more adult romantic relationships. Online sampling and survey admimistratio
wasused to capture the population of interest and minimize socially desirable
responding. An online sampling service, ResearchMatchwasgyised to obtain a
geographically diverssample of young adults between the ages e82Who have been
in atleast one adult romantic relationship. Additional inclusion criteria are that
participants must be able to read at 3m#ade level and have internet access.

To determine the sample size necessary focuinentstudy, & a prioriG*Power

analysig(Faul, Erdfelder, Buchner, & Lang, 2008as conducted for each research
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guestion. Research question 1 reqlitbee largest sample size of 191, using an alpha
level of .05, modest effecize of .20 (small effect .10, medium effect .30phen, 1988)
and a desired power of .80 for a ttedled correlation analysig33 individualswvere
contacted through ResearchMatch.arth an email containing bnk to the online
informed consent and surve®03 participants accepted the informed consent and
completed the survey.
Instrumentation

The instrumentation for theurrent study consisteaf five measures(a)
demographic questionnaire, (b) Experiences in Close Relationship RevisedR(ECR
Fraley, Waller, & Brennan, 2000(c) Nijmegen Questionnaif®Q; van Doorn,
Folgering, & Colla, 1982)(d) Selfevaluation of Breathing Questionnaire Version 2
(SEBQ2; Courtney & Greenwood, 2009nd(e) Difficulties in Emotion Regulation
Scale (DERsGratz & Roemer, 2004)
Demographic Questionnaire

The demographics questionnaire coreslsdf 19items that captucedemographic
characteristics (e.gage, education, race/ethnicity, relationship timing and status, sexual
orientation), factors identified in the literature to impact breathing characteristi¢s (e.qg.
age, pregnancy status, breathing problems, heart problems, weight, currebodynd
pracice, voice training, smoking, and caffeine intaBenchetrit et al., 1989; Coureyet
al., 201%E; Philippot, Chapelle, & Blairy, 2002)These demographic itemsreused to

describe the sample.



132

Experiencesin Close Relationshipi Revised (ECR-R; Fraley, Waller, & Brennan,
2000)

The ECRR is a 36item selfreport measure of adult attachmé@Ravitz et al.,
2010) A Microsoft FlesckKincaide word readability analysis indicates the ERRas a
reading level bapproximately 8 grade. The basis of the EGRis that there are four
attachment styles/categories (secure, preoccupied/anxious, dismissing
avoidance/avoidance, and fearful avoidance/disorganized) associated with two
dimensions of anxiety and avoidar({@rennan et al., 1998)Participant scores on the
two dimensions can be used as continuous or categorical data. For instance, a participant
who has a low score on both anxiety and avoidance dimensionshmsuoategorized as
securely attached. The dimensional approach to measuring attachment allows for
understanding the level of attachment and prevents loss of information that can occur in
exclusively categorical approach@sairchild & Fnney, 2006) The continuous scores on
both the anxiety and avoidance scaleseused as units of analysis for questiors. 1

In developing the original ECR, Brennan et al. (1998) developed a pool of 323
items based upon the existing literature iis tiiea. The final items selected for the ECR
were the 18 items with the highest absolute structure weights for each of the two scales
(Fairchild & Finney, 2006) Fraley et al(2000)used item response theory and the
original pool of 323 items to revise the ECR. The purpose of this revision was to
improve itemresponse metrics of the $es, specifically the precision of secure
attachment measurement. The resulting ECebnsists of 36 items, dif&ems per scale

(Fraley et al 2000)that takes approximatelyE minutes to complei@avitz et al.,
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2010) In most samples there is minimal to moderate correlation between the anxiety and
avoidance dimensior{Ravitz et al., 2010) The ECRR Anxiety subscale retained 13 of
the original ECR Anxi ety items, and includ
rel ationshi pso winldl fllodsme anigr ap &h et nheavt6 5ld h n ¢ e
retained 7 of the original items and inclu
how | feel deep dowmparthersigdttod ¢closeatodriairehilds ous wh
& Finney, 2006; Fraley et al., 2000The ECRR items are quantified on apoint Likert
scale with responsearnging from (1) strongly disagree to (7) strongly agree.
Though measuring secure attachment as precisely as insecure attachment remains
a challenge, researchers have documented acceptable levels of reliability and validity for
the ECRR. The evidence fanternal consistency fortheEGR i s good, with
for the Anxiety subscale and 0.93 for the Avoidance subgEalechild & Finney, 2006)
Fairchild and Finney (2006) provided support for the-facior model. The standazed
root mean square residual (SRMR) was used to assess model fit and fell below .08
(SRMR =.072), and the comparative fit index was greater than .95 (CF| Eaig&hild
& Finney, 2009. Latent factors were moderately correlated (51;Fairchild & Finney,
2006) Convergent and discriminant validity was established in a study comparing
responses on the EARwith the Relationship Questionnaire (RQ) and the Social
Interaction Diary resultsindicated construct validity of the ECR as a measure of adult
romantic attachmer{Sibley, Fischer, & Liu, 2005)raley et al. (2000) found that,
though improved fsm the ECR, the EGIR measures secure attachment with

considerably less accuracy than insecure attachment. The sample used to develop the
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ECR-R was comprised of 1,085 undergraduate psychology students (682 women, 403
men) from the University of Texas austin. The median age at the time of the testing
was 18 years (range =-B®) (Fraley et al., 2000) Among participants, 487 reported

sefous romantic involvement, 220 reported casual dating, and 376 reported no romantic
involvement(Brennan et al., 1998)Further demographic information was not reported.
Nijmegen Questionnaire(van Doorn et al., 1982)

The NQ is a 15tem selfreport measure of hyperventilation symptoms that was
devebped as a clinical measure of one type of dysfunctional breathing often described as
hyperventilation syndrom@VS; van Dixhoorn & Duivenvoorden, 1985Y he results of
a Microsoft FlesckKincaid word readability analysiadicate that the NQ requires
approximately a8 grade reading level to complete. Each of the 15 items is a symptom
of hyperventilation. A team of specialists unanimously chose these items from a pool of
45 symptoms of the clinical diagnosis of H{&n Doorn et al., 1982)A 16" item
Aanxietyodo was included i n dtedéroppingthgitemal NQ
as it is not thought to be a discrete symptom of ¥ Dixhoorn & Duivenvoorden,

1985) Though the NQ measures only one dimension of dysfunctional breathing, it is the
most commonly used measure of dysfunctional breathing in clinical settings and
empirical reseech (Courtney, 2011; Rowley & Phys, 2004)hough the 14tem version

is commonly used (e.gThomas, Mckinley, Freeman, & Foy, 2001it)is the 15item

version that was examined to determine factor sirecnd predictive validity of the

HVS (van Dixhoorn & Duivenvoorden, 1985)he items are quantified on gbint

Likert-type scale with responses ranging from (0) never to (4) very frequently. Possible
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scores range from 0 to 60. Though reports of clinicabffuscores vary (e.gCourtney

et al, 2011 Doorn et al., 1982; van Dixhoorn & Duivenvoorden, 1985} generally

agreed that totascores of 10 or below are clinically normal while scores e21nay

indicate mild hyperventilation and scores of 22 or higher indicate evidence of clinically

significant hyperventilation syndron{€ourtneyet al, 2011b). The total scorevasused

as the unit of analysis in the analysis of each of the research questions anebthe cut

scoresvereused to categorize participants in the analysis of question 2.
Researchersavereporedevidence for acceptable tastest reliability of the NQ

( U =Coureg,;van Dixhoorn, Greenwood, & Aptlissen, 201d). To test the factor

structure and validity of the NQ, research@ean Dixhoorn & Duivenvoorden, 1985)

conducted a study evaluating the NQ scores of a group of adult patients with a diagnosis

of HVS (n = 75) and a group of healthy adults who completed a breath therapy training

and had no history of hyperventilation syndrome (riM5; n = 80). Van Dixhoorn and

Duivenvoorden (1985) conducted a Aoetric principal components analysis to evaluate

the dimansional structure of the NQ. This study supporteedar@®&nsional structure for

the 15item NQ: shortness of breath, peripheral tetany, and central tetany. The shortness

of breath dimension has 7 items thought to reflect an inability to breathe fiidedge

symptoms include fApal.@itBahe ootshemantdwad f @¢ieme |

symptoms of tetany; these items reflect the impact of hyperventilation on metabolism

including symptoms of changes in blood chemistry and ANS functioning. Tipheed

=1}
(@]
(@)

tetany dimension hasi4t ems such as the symptoms of

fingers dhe central tetany dimension includegeins that address symptoms including
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Adi zzy spell so0andambDiuxhedr wvi @&b)dlsopDui venvord
found evidence that the NQ can be used to effectively differentiate HVS patients from
nonHVS patients. Using discriminant analysis, researchers found that the NQ total score
accurately classified participants as either HVS orlHM$ at a ratef 93% with a true
positive prediction rate of 94% and a true negative prediction rate of 92%. In addition to
predictive validity, the NQ has been shown to have acceptable convergent validity. For
instance, researchenavereported thatin a comparisomf prepost breath retraining
measures, changes in NQ score had a strong positive correlation with changes in the
Asthma Quality of Life Questionnaire in a sample of 227 adult asthma patientSq;
Thomas et al., 2003)Convergent validity also has been shown through comparison with
the SEBQ as described in the following section.
Selt-Evaluation of Breathing QuestionnaireVersion 2 (SEBQ2; Courtney &
Greenwood, 2009)

The SEBQ2 is a 25item selfreport measure of dysfunctional breathing.
According to a Microsoft FleseKincaid word readability analysis, the SEEBXQYequres
a 3% grade reading level. The SEBQwas developed to address the need for validated
instruments of dysfunctional breathing that measure symptoms of dysfunction beyond
hyperventilation. Over the course of the development of the SEBQ, there have been
several iterations including ditem, 12item, 25item (Courtney & Greenwood, 2009)
and 18item versiongCourtneyet al, 2011b). The 25item version is suggested by the
authors as a broadly representative measurgsffidctional breathin¢gCourtney &

Greenwood, 2009nd is the version thatasused in this study. All items are endorsed
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on a 4point Likerttype scale from (0) never/not true at all to (3) very frequently/very
true. The minimum score is 0 and the maximum score is 75. There is currently nrot a cut
off score for clinical significance, though higher scores indicate higher levels of
perceived breathing dysfunction. The total sseasused as a unit of analysis in
research questions 1, 3, 4, and 5.
To date, there have been investigations into the reliability and validity of the
SEBQ2 (Mitchell, 2011) but a factor analysis has not been completed on the full 25
item version. Researchers developed items to assess several areas of dysfunctional
breathingincluding perceived lack of air, restricted breath pattern, and other breathing
descriptors. Includedinthe25t em ver si on are symptoms sucl

breathing through my mouth during the dayo

breahi ng irregul arl yo, Al notice myself bre
breatho, and fAl get breathless even when |
endorsement of items such as fAmy rind cage
isheavyp and Al get breathless even when | am

total scores.
Researchers reported evidence for goodreestreliability with acceptable
Intraclass Correlation Coefficients of .84 to (itchell, 2011) Though correlation
with the NQ offers support for convergent validity, researchavemaintairedthat the
SEBQ measures characteristics of dysfunctional breathing that are not measured by the
NQ and also that the SEBQ cannot be used as a clinical measure of hyperventilation.

Unfortunately, however, these researchers did not investigate-iten2Sersion but
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rather reported correlations between the SEBQ and NQ for titerh{r = .59; Courtney

& Greenwood, 2009), i8em ( = .75), and 1atem (r = .275; Courtney & Greenwood,
2009) versions. To some extent, though, validity of thée&td SEBQ2 was supported

by expected relationships to chronic respiratory disease, respiratory illness, antgsmok
(Mitchell, 2011) Specifically, in a convenience sample of adults who were not
incapacitated by illness, Mitchell (2011) found that participants who reported a diagnosis
of respiratory prolems scored an average of 69% higher on the SEBQ than those who
did not report respiratory disease. Participants who reported a recent experience of acute
respiratory infection scored an average of 29% higher than those who did not report
recent respiraty illness. Participants who classified themselves as smokers scored an
average of 51% higher than remokers.

Difficulties in Emotion Regulation Scale(DERS;Gratz & Roemer, 2004)

The DERS is a 3@em selfreport measure of emotion regulation that was
developed as a comprehensive measure of emotion regulation. The DERS lyaade 7
reading leve(Vasilev, Crowell, Beauchaine, Mead, & Gat#kepp, 2009) The CERS
items are quantified on afoint Likerttype scale with responses ranging from (1)
almost never to (5) almost always. The minimum total score is 36 and the maximum
score is 180. Scores on the DERS can be used as indisidseéles as well as a total
score scalghigherscoresndicategreaterifficulty in emotion reglation. For the current
study, the total sconsasused as the unit of analysis to indicate difficulties in emotion
regulation for research questions 1, 2, 4 and 5. The scores fadualsulscalesvere

alsoused as units of analysis for research question 1.
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Initially, the DERS was comprised of 41 items that were developed baglked on
literature and professional expertise. The items were developed in an attempt to capture
respondet 6s reports of the Aflexible use of si
modul ate emotional responseso (Gratz & Roe
DERS items was based upon The Generalized Expectancy for Negative Mood Regulation
Scale (NMR;Catanzaro & Mearns, 1993 commonly used measure of emotion
regulation. Specifically, 27 of the 36 &nl items begin with the ph
to capture the respondentds str attengsiofes f or
distress. Based upon preliminary and exploratory factor analysis, 5 items were dropped
due to either low correlation with the overall scale score or a factor loading of lower than
40 (Gratz & Roemer, 2004)The exploratory factor analysis supported six dimensions
measured by the DERS: nonacceptance of emotional responses, difficulties engaging in
goaldirected behaviormpulse control difficulties, lack of emotional awareness, limited
access to emotion regulation strategies, and lack of emotional clarity. The correlations
between the six dimensions range from extremely fow.08; lack of goallirected
behavior and ldcof emotional awareness) to moderate (63; nonacceptance of

emotional responses and limited access to emotion regulation strategies).

The nonacceptance of emotional respossiéscale (nonacceptance) has 6 items

and evidence has been found for acdeptae i nt er n al consistency (
Roemer, 2004). The nonacceptasues c al e i ncl udes i tems such
feel guilty for feeling that wayo and fiwhe

difficulties engaging in goadirected behawr (goals)sulscale has evidence of
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acceptable internal consistency (U = .89;

5 items such as fAwhen 1 6m upset, | have di
upset, | have difficulty focusing on otheitm g s . 0 The i mpul se contr
suscale (i mpulse) consists of 6 items with
Gratz & Roemer). Itemsintheimpulsels cal e i ncl ude Awhen | 6m u

over my behaviorsémanhdoint espeveewhel myng
The lack of emotional awarenesgscale (aware) contains 6 items with evidence of
adequate internal consistency (U = .80; Gr
such as Al am adbteandi ié tarmyabeelti whgat |
access to emotion regulation strategielscale (strategies) also has evidence of internal

consistency (U = .88; Gratz & Roemer). Th

| &m upset ,vdr ystmad abooudteemhysel fo0 and fAwhen

time to feel better. o The s isubtcdle (daritype nsi on
includes 5 items and has evidence of accep
Roemer). i ems in this subscale include Al know
di fficulty making sense out of my feelings

consi st ency &Raemer) andadequatsStestest =liability for this
subscalmver a period of 4 to 8 weeks (total
i mpul se } =.68, aware |} =.8pP<s.0ldotall)dottkegi es }
total scoreand subscalesf the DERS.

Gratz and Roemer (2004) established cogeet and discriminant validity

through the investigation of the DERS in comparison to a commonly used measure of
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emotion regulation (Negative Mood Regulation Scale) as well as other constructs of
interest: experiential avoidance (measured by the AccepsanacAction Questionnaire),
emotional expressivity (measured by the Emotional Expressivity Scale), deliberate self
harm (measured by the Deliberate S&fm Inventory), and childhood abuse and
perpetration (measured by the Abyspetration Inventory)Hypothesized
relationships between the DERs and these constructs were supported and the DERS was
found to explain variance in these constructs above and beyond the Gifsit &
Roemer, 2004)
Procedures

Prior toproceeding withhe study, the researcher received &plproval from the
Institutional Retew Board (IRB). The researcheegisteedthe study with
ResearchMatch.org. The researdhidized the ResearchMatch.org search builder to
filter available volunteers based upon the stidjusion criteriaand the recruitment
message was sent throughsearchMatch.org nonidentifiable paitipantswho met
the inclusion criterialndividualswho were interested in learning about participation in
the study 1t = 733) released their contact information through ResearchMatci.bey.
researcher emailed these individuals with the participatessage containing directis
to follow an online link that providkthe informed consent document describing the
nature of the study, potential risks, confidentiality, voluntary participation, optional
incentive to participate, and researcher contactamétion for related questions.
Participants who indicateajreement to participate afteadingthe informed consent

weredirected to the@nlinesurvey.Participans (h = 203)completel the online survey
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packet comprisedf theECR-R, DERS, SEBQ, NQ anddemographic questionnaire
The survg packet included a total of 131 items that requaed” grade reading level
andtook approximatelyl 2-30 minutesor lessto complete. The researcher follesithis
procedure until sufficient dateereobtained.
Data Analysis

Thecurrentstudy is an exploratorgrosssectional correlational desighat
examinal the relationships among the variables of attachment {R;Rmotion
regulation (DERS), and breathing (SE2@nd NQ). The demographic datas
assessed ugj descriptive statistics (including evaluation of frequency, distribution, and
dispersion) to describe the sample. All datsmanaged by the student researcher and
analyzed using SPSS version 18t(BAS version 9.3. Reliability analyse®re
conducteby cal cul ating Cronbachés alpha for an
ECRR, DERS, SEBQ, NQ, and SD4.6 for this sample Alsoas preliminary analyses,
assumptions for each analysisretested. The correlations completedrfquestion 1
werereviewed, andolerance and VIF valuesereassessed to ensure the absence of
multicollinearity issues. A residual analysiasused to ensure that the error varianvese
independent.To test forunivariate and multivariateormality, skewness and kurtosis
statistics as well as both univariate and multivariad®@ Qlotswereassessed. Boxploigere
generated for each variable to assess for univariate outliers. The Maxifmuas&mputed
to evaluate for multivariate outliers. Outkavereexamined to assess their impact on
distribution as well as possible researcher error,@aga cleaning error)See Table 1 for a

complete description of data analysiat were proposed for each research question and
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wereused in thenalysis othepilot studydata In the full study only univariate analyses
were usedlue to violations of multivariate assumptionseS able 4n Chapter Foufor
a complete description of tlamalyss that were used for each research question in the
full study.
Pilot Study

A pilot study was conducted to assess the procedures cfitfentstudy. With
the exception of research question two, the research questions and hypotheses for the full
study were used in the pilot study. In this section, the parti@peastrumentation,
procedures, and findings of the pilot study are described. This section concludes with
details of the implications of the pilot study for the full study. The full report and
findings are reported in Appendix R.
Participants

The sample for the pilot study consisted of 13 individuals between the ages of 22
and 32 with a mean age of 25D = 3.21)who hadexperienced at least one adult
romantic relationship. The majority of participants were femate11; 84.6%) and the
remai ning 15. 4% identifi ead9; 82%)mareneromantiMo s t
relationshiphadspanned 1 or more years with a mean of 3.11 y&&'s= 1.65) two
participants (15.4%) reported current relationships of 6 to 12 months, one patticipan
(7.7%) reported less than 6 montasd one participant (7.7%) reported being currently

single. Additional demographic information is reported in Appendix R.
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Table 1

Descriptions of Research Questions androposedData Analyses

Research Question

Hypothesis

Independent (predictor)  Dependent (criterion)

variables variables

Data Analysis

1. What are the relatiohps
among romantic attachment
(anxiety and avoidance
dimension} emotion regulation
difficulties, dysfunctional
breathing symptoms,
hyperventilation, and diagnosis
of breathing problems in a youn
adult sample?

1.1 Greater symptoms of hyperventilation
arerelated to greater romantic attachment
anxiety, romantic #tachment avoidance,
anddifficulty regulating emotion.

1.2 Greater symptoms of dysfunctional
breathingarerelated to greater romantic
attachment anxietypmanticattachment
avoidance, and difficulty regulating
emotion.

1.3 Reported diagnosis of asthma and oth
breathing problemarerelated with greater
symptoms of dysfunctional breathing and
hyperventilation, difficulty regulating
emotion, higher attachment anxiety and
avoidance.

1.4 Greater romantic attachment anxiety
and attachment avoidanoelatedto greater
difficulty regulating emotion.

AttachmentAnxiety
AttachmentAvoidance
Emotion Regulation totadcore and subscales
Hyperventilation
Dysfunctional Breathing
Diagnosis of breathing problem

Pearson angoint
biserial
correlations
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Table 1 continued

Descriptions of Research Questions androposedData Analyses

i ) Independent (predictor) Dependent .
Research Question Hypothesis . . . Data Analysis
variables (criterion) variables
2. Are there differences in 2.1 Participants who report clinically 3 Hyperventilation Attachment Anxiety Multivariate
romantic attachment (anxiety  significant hyperventilation symptoms categories: clinically Attachment Avoidance ~analysis of
and avoidance dimensions) anc report higher scores on romantic attachme¢ normal, mild symptoms,  Difficulty in Emotion ~ Varance
difficulty in emotion regulation  (anxiety and avoidance dimensions) and clinically significant Regulation

among individuals who report  greater difficulty regulating emotion than  symptoms

symptoms of hyperventilation  participants wh report mild or clinically

that indicate either clinically normal hyperventilation symptoms.

normal, mild, or significant

symptoms of hypervditation in 2.2 Participants who report clinically

a sample of young adults? normal hyperventilation symptoms report
lower scores on romantic attachment
(anxiety and avoidance dimensions) and
difficulty regulating emotion than
paricipants who report mild or clinically
significant hyperventilation symptoms.

3. What percentage of the 3.1 Symptoms of hyperventilation and Hyperventilation Attachment Anxiety Simultaneous entry
variance in romantic attachmen dysfunctional breathing account for a Dysfunctional Breathing  Attachment Avoidance Multivariate
(anxiety and avoidance significant portion of the variance in multiple regression
dimensions) is accounted for by romantic attachment anxiety among a yot
breathing symptoms (symptoms adult sample.
of hyperventilation and
dysfunctional breathing) in a 3.2 Symptomsf hyperventilation and
sample of young adul®s dysfunctional breathing account for a

significant portion of the variance in

romantic attachment avoidance among a

young adult sample.
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Table 1 continued

Descriptions of Research Questions androposedData Analyses

. . Independent (predictor)
Research Question Hypothesis

Dependent (criterion)

Data Analysis

variables variables
4. Whatpercentage of the 4. Symptoms of hyperventilation, Attachment Anxiety Difficulty in Emotion Simultaneous entry
variance in emotion regulation  dysfunctional Attachment Avoidance  Regulation multiple regression
difficulty is accounted for by breathing, and romantic attachment Hyperventilation
breathing symptoms dimensions account for a significant portic Dysfunctional Breathing
(hyperventilation and of the variance in global emotion regulatic

dysfunctional breathing), and  difficulty.
romantic attachment dimensions
in a youngadult sample?

5. Are the relationships betweer 5.1 Romantic attachment anxiety moderal Attachment Anxiety

breathing symptoms the relationships between breathing Attachment Avoidance
(hyperventilation and symptoms liyperventilation and Hyperventilation
dysfunctional breathing) and dysfunctional breathinggnd emotion Dysfunctional Breathing

emotion regulatiowifficulty in a regulationdifficulty among a young adult

youngadult sample moderated sample.

by romantic attachment

(dimensions of avoidance and 5.2 Romantic attachment avoidance

anxiety)? moderates the relationships between
breathing symptoms (hyperventilation anc
dysfunctional breathinggnd emotion
regulationdifficulty among a young adult
sample.

Difficulty in Emotion
Regulation

Hierarchical
multiple regression
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Instrumentation

The instrumentation for the pilot studgnsisted of six measurgg)
demographic questionnaire, (b) Experiences in Close Relationship RevisedR(ECR
Fraley, Waller, & Brennan, 2000)c) Nijmegen Questionnaif®Q; van Doorn,
Folgering, & Colla, 1982)(d) Selfevaluation of Breathing Questionnaire Version 2
(SEBQ2; Courtney & Greenwood, 2009e) Difficulties in Emotion Regulation Scale
(DERs;Gratz & Roemer, 2004pand the (f) Social Desirability Scalel6 (Stober, 2001)
To further inform the full study, the fihaection of the survey consisted of four open
ended questions designed to assess the ease of survey completion including time to
complete, clarity of directions and items, and any recommendations to increase the ease
of survey completion. The instructintems, and scoring information for these
instruments are provided in Appenaithis D t hr
sample are provided inable23in Appendix R
Procedures

Full approval was obtainddom the Institutional Review Board (IRB) at The
University of North Carolina at Greensboro (UNCIG) the current study. Once IRB
approval was obtained tmesearcher registered the research study with
ResearchMatch.org. Due to delays in the contraivtdéen ResearchMatch.org and the
office of grants and contracts at UNCG, the researcher elected to utilize an alternative
recruitment strategy for the pilot studyheresearcher contacted thé&r of the
Department of Counseling and Educational DevelepniCED) to requst permission to

utiizetheepar t ment 6s | i stserv to recruit parti
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the researcher emailed an invitation to participate in the study through the CED listserv
for currentmastersand doctoral studesit Individuals who chose to participate followed
an online Qualtrics link that provided the informed consent document describing the
nature of the study, potential risks, confidentiality, voluntary participation, and researcher
contact information for reked questions. Participants who indicated agreement to
participate after completing the informed consent were redirected to thbased
survey. The participants then completed the online survey packet congirittecdECR
R,DERS,SEBQ2, NQ, SDS16,demographic questionnairand the four opeended
feedback questions. According to participant-sgfiort, the majority of participants
completed the survey in 20 minutes or less (0; 76.92%)the shortest completion
time was 15 minute\= 3; 23.1%) and the longest was 35 minutes {; 7.7%) with a
mean completion time of 20.93 minu(&D = 5.94)
Data Analysis and Results

Datawerecollected using the secure online Qualtrics platform. Once data
collection was completed the davare downloaded into an Excel spreadsheet and then
SPSS version 19 and SAS 9.3 was used to analyze the data. Although the sample size
was too small for meaningful interpretation of the results, data analyses were run for each
research question and hypotlsesi the full study with the exception of research question
2. Nearly all participanta(= 12; 92.31%) reported symptoms of hyperventilation above
the cutoff indicative of clinically significant hyperventilation symptopse there were

not sufficient goup membership for the categories of clinically normal or mild symptoms
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to conduct the data analysis for research question 2. The results of questions 1, 3, 4, and
5 are reported in Appendix R.
Adjustments for the Full Study

Though fieldtesting of the tsidy proceduresncluding survey administration
was generally smootlseveraldjustmentsveremade in order to improve the ease of
survey completion and improve the utilization of the Qualtrics platform. First, the
authors of the ECHR recommend thatken the ECRR is used in research the items
should be randomized rather than being administered by(&caley, 2013Fraley et al.,
2000. Due to researcher error in the use of Qiesl the ECRR items were
administered by scale in the pilot study and adjustmeetemade to ensure that these
itemswererandomized in the survey administration of the full study. Also, though the
survey administration remadthe same, ResearchMatorgwasused to recruit
participants. Accordingly, the recruitment messagsadapted slightly to meet the
criteria put forth by ResearchMatch.org as well as to improve readability. For instance,
the criteria of reading levevasdropped from the reaitment message.

There were also several changes made to the full study based on feedback from
the dissertation committeeSince socially desirable responding was minimized by the
design of sampling procedures 8BS 16 was removed from the survey packet. Also, a
demographic question was added to address participant's current role as parent, caregiver,
or neither. Addinally, it was planned that gender would be added to research question
2, however, there were not enough +iemale participants to execute this analysis so

research question two was not altered to include gender in the full study. Forther, t
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better capire the survey completion times experienced by pilot study particizents,

changes made to the survéye estimated time for survey completiwas changed from

30 minutes to 1-30 minutes. The fully adapted recruitment message is shown in

Appendix C. Additionally, several adjustmemgeremade based upon the suggestions of

the pilot study participants. The directions for the instrume&stemade more

prominent with a larger font size and bold typeface and wondasglarified to be more

appropriatd or onl i ne administration. T-B,e word i
and NQwasc hanged too fATihned iwoartdei ng of demographi c
current practicewasaltered to improve clarity and consistency with other items;

accordingly,the er m f b r waartehpMoarckedd by @ breath exerci
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CHAPTER IV

RESULTS

The purpose of this study was to explore the relationships among romantic
attachment, breathing, and emotion regulation in a sample of young adults. In the current
chapter, thelemographic characteristics of the sample, descriptive statistics of the
instruments used, the results of the preliminary analyses, and the results of analyses for
each research question are described.

Description of the Sample

In order to okain a geographically diverse sample of young adults between the
ages 2885 who have had at least one romantic relationship, ResearchMatch.org was used
to recruit residents from Oregon, Texas, lllinois, Minnesota, Florida, and New York.
ResearchMatch.ongeleased to the researcher the contact information for 733 individuals
who had consented to be contacted by email with information about the current study.
The participation message was sent to these 733 individuals with a link toittee onl
informed conent and surve\203 participants accepted the informed consent and
completed the survey. The complete demographic information of this sample is reported
in Table 2. The average age of the participants was 23[B4 4.16). The majority of
participantsvere femalerf= 182, 89.7%), heterosexual£ 170, 83.7%), and Caucasian

(n=168, 82.8%). About two thirds of the sample had completed a Bachelor's or higher
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degreef = 150, 73.9 %).Although he majority of the sample reported being in a
currentromantic relationshipn(= 157, 77.3%), several participants (n = 3) reported
multiple relationship statusasgcludingdivorced and in a committed relationship=(1,
.5%), divorced and in a committed relationship cohabitating X, .5%),andwidowed
and in a committed relationship € 1, .5%). The majority of participants reported they
were not a caregiver or parent< 150, 73.8%).

Additionally, there were some characteristics of this sample that could impact
participantso r ptpns.rAssmall@drtiorbof teesadaniple nepprted & m
diagnosis of a breathing problem of asthma @4, 11.8%) and two participants (1%)
seltspecified breathing problems related to allergies. Slightly less than half of the
sample reported being overweight{ 84, 41.3%). The majority of these participants
reported being 125 pounds overweighhE 43, 21.2%), while smaller numbers
reported being 250 pounds overweighhE 23, 11.3%), 5475 pounds overweight
(n=11, 5.4%), and more than 76 pouwssrweight(n = 7, 3.4%). Just over half of the
participants reported regularly exercisimg=(115, 56.7%). Over twithirds of the
participants have not had voice trainimg=(147, 72.4%) and more than half reported that
they do not sing regularinE 121, 59.6%). Slightly less than half of the participants
reported current engagement in a mibadly practicer{ = 88, 43.3%) and the most
commonly reported practice was yoge=(49, 24.1%). A small portion of the sample
reported engaging in breath exses ( = 25, 12.3%). A large portion of the sample

reported that they are ne@amokersif = 161, 79.3%).
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Sample Demographicsrf = 203)
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Variable

Mean (Range) n

%

Age
Race/Ethnicity
African-American/Black
Asian
Caucasian/White
Latino/a
Native American
Other (seKspecified)
Multi-racial
North-African
AsianIndian
Italian-American
Gender
Female
Male
Sexual Orientation
Heterosexual
Homosexual
Bisexual
Other
Relationship Status
Single
In a committed relationship
In a committed relationship dwabitating
Married/Civil partnership
Separated or divorced
Widowed
Other (selspecified)

open longdistance

27.64 (2635)

168
12

N )

182
21

170
12
17

39
41
49
65
10

3.4
15
82.8
59

89.7
10.3

83.7
59
8.4
15

19.2
20.2
24.1
32.0
4.9
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Variable

Mean (Range)

%

Diagnosis of Breathing Problem

None

Asthma

Other (selfspecified as allergies)
Heart problem

None

Hypertension

Poor circulation

Other
Weight

Healthy weight

Underweight

Overweight by 1&25Ibs

Overweight by 2650lbs

Overweight by 5175Ibs

Overweight by 76lbs or more
Currently practices

Breath exercises

Yoga

Mindfulness

Tai Chi

Qigong

Pilates

Other

None of the above
Exercise regularly

Yes

No

177
24

186

12

113

43

23
11

25

49

39

12

115

115
88

87.2
11.8

91.6

59

55.7
3.0
21.2
11.3
54
3.4

12.3
24.1
19.2

59
3.9
56.7

56.7
43.3
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Table 2 Continued
Variable Mean (Range) n %
Sings regularly
Yes 82 40.4
No 121 59.6
Voicetraining
Yes 56 27.6
No 147 72.4
Smoking Status
Non-smoker 161 79.3
Past Smoker 23 11.3
Current Smoker 19 9.4
Caffeine consumption
None 38 18.7
1 serving per day 68 33.5
2 servings per day 56 27.6
3-5 servings per day 36 17.7
6 or more servings per day 5 2.5
Education
High school or equivalent 3.0
Vocational/technical school 2 1.0
Some college 41 20.2
Bachel ords degree 89 43.8
Masterdés degree 52 25.6
Doctoral degree 15
Professional degree 6 3.0
Other (selspecified)
Associates Degree 3 1.5
Certificate 1
Parent/Caregiver
Not a parent ocaregiver 150 73.8
Biological parent 42 20.7
Adoptive parent 5
Stepparent 4 2.0
Parents partner 15
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Descriptive Statistics

Each participant completed the online survey packet comprised of thd&RECR
DERS, SEB®2, NQ, and the demographic questionnaire, totaling 131 items. The
complete descriptive statistics for the instruments used are provided in Table 3. The
informed consetnand survey data were collected online using the secure Qualtrics
platform. The data was downloaded into an Excel spreadsheet. The data were inspected
for missing values and missing values were found on three demographic questions, age
(n = 3), sexual gentation ( = 1), and parenting/caregiving € 4). SPSS version 19 and
SAS 9.3 were used to complete the data analyses. SAS 9.3 was used to test for the
presence of multivariate outliers, univariate and multivariate normality. All other
analyses wereonducted with SPSS 19. Analyses were run for each research question

and hypothesis of the current study (shown in Tdhle

Table 3

Means, Standard Deviations, Frequencies, Median, anduxhber of [tems

Scale mean SD median  frequency  # of items

ECRR

ANXIETY 57.70 23.38 56 18

AVOIDANCE 51.41 21.06 47 18
DERS

NONACCEPTANCE 13.69 6.34 12 6

GOALS 14.20 5.10 14 5

IMPULSE 11.90 6.66 10 6

AWARENESS 12.76 4.19 12 6

STRATEGIES 16.97 7.23 15 8

CLARITY 10.7 3.77 10 5
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Table 3 Continued

Scale mean SD median  frequency  # of items

DERS

TOTAL 80.22 24.94 74 36
SEBQ2

TOTAL 15.69 12.78 12 25
NQ

TOTAL 14.77 9.94 13 15

Total <11 80

Total 1122 84

Total > 22 39

To verify the assumptions of univariate and multivarratdtiple regression
analysis (e.g., normality, linearity, homoscedasticity, and multicollinearity) before
proceeding with the analyses, preliminary analyses, including correlations, were
conducted. There were no univariate assumption violations butwbegeviolations of
multivariate assumptions evidenced by problems with multivariate normality with both
skewness and kurtosis. Additionally, an inspection of boxplots revealed univariate
outliers, scores that were more than three standard deviatiores taleanean, on several
scales. There was one outlier on the HERvoidance scale, two outliers on the DERS,
nine on the SEBQ, and six on the NQ. All of the observations containing univariate
outliers g = 13) contained high scores on measures of eilysunctional breathing
(n=1), hyperventilationr{= 1), or bothit = 11). To assess for multivariate outliers, the
squared standardized distancé)(as reviewed and two multivariate outliers were
found. Each univariate and multivariate outliesvispected to assess for researcher or

participant error. There was no indication of researcher error. Several of the participants



158

had scores that were univariate outliers on both the SEBQ and the NQ that appeared to
indicate consistent responding. feore observation, there were both univariate and
multivariate outliers that may have been the result of participant error as evidenced by
inconsistent responding. Specifically, the participant had a score more than three
standard deviations above the mé€a8) on the SEBQM = 15.69,SD=12.78) yet a
score of only 1 on the NQW = 14.77,SD= 9.94). Since the correlation between these
two instruments is higlr € .72,p = .001), this discrepancy appears unlikely and may
have beemparticipant or Qualtrics erronowever, it is impossible to verify the accuracy
of the observation.

To further assess the impact of outliers on both the assumptions and the results,
additional analyses were run, including correlations with all of tikeos omitted and
with only the potentially erroneous entry omitted. The correlations for the data set with
all outliers removed are shown in Talleand the correlations with only the potentially
erron®us entry removed are in Table When correlaons were run with all univariate
outliers removedn(= 190) there were some shifts in theagnitude of the relationships
andthese shifts were consistent with the similarities among these observations.
Additionally, the relationship between the DERS ssaif impulsivity and awareness was
no longer significantr(= .14), and the relationship between symptoms of
hyperventilation and breathing diagnosis became significant15,p < .05). When the
correlations were run with only the potentially erroreeoutlier removedn(= 202), there
were no changes in significance though there were some shifts in the magnitude of

relationships. The issues of skewness and kurtosis in multivariate normality were present
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both with the full data set and when outlierseveemoved. A transformation of the data
could be used to minimize the impact of outliers as well as to meet the assumptions of
multivariate normalityTabachnick & Fidell, 2013)However, there is debate in the
literature both about what to do with identified outli@@sborne & Overbay, 2004)nd

the use of transformations, in part because a transformation oftsrtdeditficulty
interpreting result¢Tabachnick & Fidell, 2013) Thus, the dataerenot transformed

and researchuwgstions 2 and 3 were analyzed using univariate analyses due to the
violations of assumptions for multivariate analys8gee Table 4 for a full description of
the data analyses used for each research question in the full g¥ittythe possible
exceptio of one, the outliergerethought to be legitimate andccordingly, the datare
most representative if the outliers are inclu@@d, Sackett, & Dubois, 1991)Since the
cause of these outliers is not known and to ensure that the inclusion of outliers did not
cause significant results that would be nonsignifiedttt their exclusion, all analyses
were performed with both the full data set and with the outliers excl@reet al.,

1991) Though the exclusion of outliers did not impact the significance of results, the
effect sizes are larger with the full data set. This shift in magnitude is consistent given
the similarities (high sces on dimensions of dysfunctional breathing) among
observations containing univariate outliers. The results afdhelationswith the full

data set are reported in this chapter.
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Table 4

Descriptions of Research Questions and Data Analyses

Independent (predictor)  Dependent (criterion)

Research Question Hypothesis Data Analysis
variables variables

1. What are the relatiohgps 1.1 Greater symptoms of hyperventilatio AttachmentAnxiety Pearson and point
among romantic attachment arerelated to greater romantic attachme Attachment Avoidance biserial
(anxiety and avoidance anxiety romantic stachment avoidance, ~ Emotion Regulation totaicore and subscales ~ c0relations
dimensiony emotion regulation and difficulty regulating emotion. Hyperventilation
difficulties, dysfunctional Dysfunctional Breathing
breathing symptoms, 1.2 Greater symptoms of dysfunctional Diagnosis of breathing problem

hyperventilation, and diagnosis breathingarerelated to greater romantic

of breathing problems in a youn attachment anxietypmanticattachment

adult sample? avoidance, and difficulty regulating
emotion.

1.3 Reported diagnosis of asthma and
other breathing problenaerelated with
greater symptoms of dysfunctional
breathing and hyperventilation, difficult
regulating emotion, higher attachment
arxiety and avoidance.

1.4 Greater romantic attachment anxiety
and attachment avoidanoelatedto
greater difficulty regulating emotion.
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Table 4 continued

Descriptions of Research Questions and Data Analyses

i ) Independent (predictor)  Dependent(criterion) .
Research Question Hypothesis . . Data Analysis
variables variables

2. Are there differences in 2.1 Participants who report clinically 3 Hyperventilation Attachment Anxiety  (3) Oneway
romantic attachment (anxiety  significant hyperventilation symptoms  categories: clinically Attachment Avoidance analysis of
and avoidance dimensions) anc report higher scores on romantic normal, mild symptoms, ~ Difficulty in Emotion ~ Variancewith
difficulty in emotion regulation  attachment (anxiety and avoidance clinically significant Regulation Bonferroni
among individuals who report  dimensions) and greatdifficulty symptoms correction
symptoms of hyperventilation  regulating emotion than participants whi
that indicate either clinically report mild or clinically normal
normal, mild, or significant hyperventilation symptoms.
symptoms of hyperventilatioin
a sample of young adults? 2.2 Participants who report clinically

normal hyperventilation symptoms repo

lower scores on romantic attachment

(anxiety and avoidance dimsions) and

difficulty regulating emotion than

participants who report mild or clinically

significant hyperventilation symptoms.
3. What percentage of the 3.1 Symptoms of hyperventilation and Hyperventilation Attachment Anxiety ~ (2) Simultaneous

variance in romantic attachmen
(anxiety and avoidance
dimensions) is accounted for by
breathing symptoms (syptoms
of hyperventilation and
dysfunctional breathing) in a
sample of young adults?

dysfunctional breathing account fora  Dysfunctional Breathing
significant portion of the variance in

romantic attachment anxiety among a

young adult sample.

3.2 Symptoms of hyperventilation and
dysfunctional breathing account for a
significant portion of the variance in
romantic attachment avoidance among
young adult sample.

Attachment Availance

entrymultiple
regression with
Bonferroni
correction
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Table 4 continued

Descriptions of Research Questions and Data Analyses

Research Question

Independent (predictor
Hypothesis P (p )

Dependent (criterion)
variables

Data Analysis

4. What percentage of the
variance in emotion regulation
difficulty is accounted for by
breathing symptoms
(hyperventilation and
dysfunctional breathing), and
romantic attachment dimensions
in a youngadult sample?

variables
4. Symptoms of hyperventilation, Attachment Anxiety
dysfunctional Attachment Avoidance
breathing, and romantic attachment Hyperventilation

dimensions account for a significant Dysfuncfonal Breathing
portion of the variance in global emotior
regulation difficulty.

Difficulty in Emotion
Regulation

Simultaneous entry
multiple regression

5. Are the relationships betweer
breathing symptoms
(hyperventilation and
dysfunctional breathing) and
emotion regulatiowlifficulty in a
youngadult sample moderated
by romantic attachment
(dimensions of avoidance and
anxiety)?

5.1 Romantic attachment anxiety Attachment Anxiety
moderates the relationships between  Attachment Avoidance
breathing symptomshyperventilation Hyperventilation

and dysfunctional breathinghd emotion Dysfunctional Breathing
regulationdifficulty among a young aduli
sample.

5.2 Romantic attachment avoidance
moderates the relationships between
breathing symptoms (hyperventilation
and dysfunctional breathinghd emotion
regulationdifficulty among a young adult
sample.

Difficulty in Emotion
Regulation

Hierarchical
multiple regression
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Table 5

Cronbach's Alphas and Correlations with Full Data St (n = 203

1 2 3 4 5 6 7 8 9 10 11 12
1. A_ANX 95
2. A_AVD 517 95
3. ER_.CLR  .46%  43% .86
4. ER_NOA  .48% 38w  bow 93
5. ER_.GOL  .41* .08 .44 38~ 92
6. ER_IMP SI% 7% BI¥  BI¥ 7R 92

7. ER_AWR 24 AL .B63** A0** .08 25%* .82

8. ER_STG .60** .25 .58** 59** .63** N .32%* .92

9. ER_TOT .60** .36** 79 W 2% .85** 53 .89** .96

10. DB .32%* .20%* 34** AL 33 A2 .28** 427 49 .94

11. HYP .36** .28** 37 A2%* .28%* 37 .22%* 39** A5 2% .90

12. B_DX -.03 -.04 -.08 -.04 -.06 -.08 -.02 -.05 -.07 .16* 13 -

Cronbachslphas are reported on the diagonal. *Correlation is significant at the 0.05 leaig¢@. ** Correlation is significant at the 0.01 level (2
tailed). Abbreviations: A_ANX, Romantic Attachment Anxiety; A_AVD, Romantic Attachment Avoidance; ER_CEAR®tion Regulation Clarity;
ER_NOA, Emotion Regulation Nonacceptance; ER_GOL, Emotion Regulation Goals; ER_IMP, Emotion Regulation Impulsivity; ERmAWIR, E
Regulation Awareness; ER_STG, Emotion Regulation Strategies; ER_TOT, Global Emotion ReddBti®ymptoms of dysfunctional breathing; HYF
symptoms of hyperventilation; B_DX, Breathing problem diagnosis.
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Table 6

Correlations with all Outliers Removed(n = 190

1 2 3 4 5 6 7 8 9 10 11 12
1. A_ANX 1

2. A_AVD 55 1

3. ER.CLR  .37%*  45% 1

4. ER_NOA  A7% 40 5% 1

5. ER_.GOL .34 .05  .34%  30% 1

6. ER_IMP A4 18%  BIM A5 §3w 1

7. ER_ AWR  .20% 43" 0%  35%  -03 .14 1

8. ER_STG .56** .26™* 51 .55%* .61+ 74** .25%* 1

9. ER_TOT .56** .38** 75%* 75%* .68** .81+ AT .88** 1

10. DB 24%* .25 .24 .34 21+ 27 21% .30%* 37 1

11. HYP 27 .32%* .24%* .35%* 15* .24%* A7 27 33%* T9F* 1

12. B_DX -.03 -.05 -.07 -.05 -.06 -.07 -.01 -.07 -.07 22%* .15* 1

*Correlation is significant at the 0.05 leveH@iled). ** Correlation is significant at the 0.01 leveltédled). Abbreviations: A_ANX, Romantic
Attachment Anxiety; A_AVD, Romantic Attachment Avoidance; ER_CLAR, Emotion Regulation Clarity; ER_NOAioBmR@gulation
Nonacceptance; ER_GOL, Emotion Regulation Goals; ER_IMP, Emotion Regulation Impulsivity; ER_AWR, Emotion Regulation AviEReISISS,
Emotion Regulation Strategies; ER_TOT, Global Emotion Regulation; DB, Symptoms of dysfunctional brétFingymptoms of hyperventilation;
B_DX, Breathing problem diagnosis.
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Table 7

Correlations with One Potentially Erroneous Outlier Removed(n = 202

1 2 3 4 5 6 7 8 9 10 11 12
1. A_AVD S1x* 1
2. ER_CLR A8** A3 1
3. ER_NOA A8** .38** .55%* 1
4. ER_GOL AL .08 A4 .38** 1
5. ER_IMP 51 A7 .61+ S .68** 1

6. ER_AWR 24%* AL .63** A0 .08 .25 1

7. ER_STG .60** 24 .58** 50** .63** 78%* .32%* 1

8. ER_TOT .60** .35%* T9** T T2%* .85%* .53** .89** 1

9. DB .33%* .20%* .35%* ALr* .33** ALr* 27 A2%* A8** 1

10. HYP 37 29 37 A3 .28** .39** 23% A40** AT o 1

11. B_DX -.03 -.04 -.08 -.03 -.06 -.08 -.02 -.05 -.07 A7+ A2 1

*Correlation is significant at the 0.05 ley@Htailed). ** Correlation is significant at the 0.01 leveltédled). Abbreviations: A_ANX, Romantic
Attachment Anxiety; A_AVD, Romantic Attachment Avoidance; ER_CLAR, Emotion Regulation Clarity; ER_NOA, Emotion Regulation
Nonacceptance; ER_GOL, EmotiRegulation Goals; ER_IMP, Emotion Regulation Impulsivity; ER_AWR, Emotion Regulation Awareness; ER_!
Emotion Regulation Strategies; ER_TOT, Global Emotion Regulation; DB, Symptoms of dysfunctional breathing; HYP, symptoengeoftitation;
B_DX, Breathing problem diagnosis.
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Though there were some high correlations among some variables, there were no
significant issues of multicollinearity in the preliminary analysis of tolerance and VIF
values. Multicollinearity issues alsavere evaluated the analysis of each research
guestion Issues of multicollinearitgrose inresearch question 5 as reported with the
resultsof theanalysis For this sample, acceptable reliability was found for each
instrument. The means, standard deviations (or frequencies, as appropriate), medians
(due to the presence of outliers) are repo
each variable are reported with the correlations wighfuli data set shown in Table 5

Research Question One

The first research question (What are the ratatigps among romantic
attachment [anxiety and avoidance dimensions], emotion regulation difficulties,
dysfunctional breathing symptoms, hyperventilation, and diagnosis of breathing problems
in a young adult sample?) had fdwpotheses. Pearson produobment (for continuous
variables), and poiriserial (for dichotomous variables) correlations were used in the
analysis of hypotheses 1.1, 1.2, 1.3, and 1.4 are shown inS able

The first hypothesis was that greater symptoms of hyperventilation would be
related to greater romantic attachment anxiety, romantic attachment avoidance, and
difficulty regulating emotion.There were significant positive relationships between
symptoms of hyperventilation, NQ total score, and difficulty regulating emotion, DERS
total scordi .45, .001), and each of the DERS scales, Cldrity .37,1) .01),
Nonacceptanc@ .42 1 .01),Goaldi .28, .01), Impulsivity(i .37,n

.01), Awarenes .22, .01), and Strategigs .39 .01). Additionally, there
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were significant positive relationships between symptoms of hyperventilation and both
romantic attachment anxiefy .36,n1 .01) and romantic attachment avoidance
(i .28,n .01).

The second hypothesis was that ggeaymptoms of dysfunctional breathing
would be related to greater romantic attachment anxiety, romantic attachment avoidance,
and difficulty regulating emotiohere were significant positive relationships between
symptoms of dysfunctional breathing (SBR total score) and difficulty regulating
emotion, DERS total scofe . 49,1 .01), as well as each of the DERS scales,
Clarity(i .34,4 .01), Nonacceptande .41, .01),Goaldi .33, .01),
Impulsivity i .42, .01), Awarenes(i .28, .01), and Strategigs .42,

n .01). Additionally, there were significant positive relationships between symptoms
of dysfunctional breathing and both romantic attachment anfiiety.32,1; .01) and
romantic attachment avoidan@ge .20,r} .01).

The third hypothesis was that reported diagnosis of asthma and other breathing
problems would be related with greater symptoms of dysfunctional breathing and
hyperventilation, difficulty regulating emotion, higher attachment anxetlyavoidance.
The two participants who reported a breathing diagnosis other thanmei& ) or
asthmari = 24) specified allergies, and were not included in the correlation of breath
diagnosis due to the small sample size and unclear connecti@gtwslis of a breathing
problem (i.e., severity of allergipsThere was a significant positive relationship, then,
between breathing diagnosis (none or asthma) and symptoms of dysfunctional breathing,

the SEBQ2, (.16, .05).
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Thefourthand firal hypothesis for research question one was that greater
romantic attachment anxiety and attachment avoidance would be related to greater
difficulty regulating emotion. There were significant positive relationships between
romantic attachment anxiety adificulty regulating emotion, thBERS total score
(i .60, .001), as well as each of the DERS scales, Cl@rity .46, .01),
Nonacceptanc@ .48, .05), Goalgi .41,06,, .01), Impulsivity(i .51,

n .01), Awarenesé .24, .01), and Strategids .60, .01). Additionally,
there were significant positive relationships between attachment avoidance and DERS
total scorgi .36, .01), as well as five of the DERS scales, Clafity .43,
n .01), Nonacceptaedi .38, .01), Impulsivity(i .17, .05), Awareness
(i .41, .01), and Strategids .25, .01).

Research Question Two

The second research question (Are thereedifices in romantic attachment
[anxiety and avoidance dimensipasd difficulty in emotion regulation among
individuals who report symptoms of hyperventilation that indicate either clinically
normal, mild, or significant symptoms of hyperventilation in a sample of young adults?)
was analyzed with three separate-oragy analyses of variance (ANOVA) to test the two
hypotheses because the assumptions for multivariate normality were not met. To
minimize familywise error than can occur with when using multiple analyses, a
Bonferroni correction was used and the significdeeel set tqp < .017. The first
hypothesis was that participants who reported clinically significant hyperventilation

symptoms would report higher scores on romantic attachment (anxiety and avoidance
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dimensions) and greater difficulty regulating emotiean participants who report mild
or clinically normal hyperventilation symptoms. The second hypothesis was that
participants who reported clinically normal hyperventilation symptoms would report
lower scores on romantic attachment (anxiety and avoidéinensions) and difficulty
regulating emotion than participants who reported mild or clinically significant
hyperventilation symptoms.

A oneway ANOVA with Bonferroni correction was used to test parts of both
hypotheses specific to attachment anxidtgf participants who reported clinically
significant symptoms of hyperventilation would report higher levels of attachment
anxiety than those who reported mild or normal symptoms, and that those who reported
normal symptoms would report lower scores td@tment anxiety. There were
significant differences among the means of the three groups14.23,p < .001). As
hypothesized, visual inspection of the group means revealed that the participants who
reported clinically normal symptoms of hypenvtation reported the lowest scores on
attachment anxietyM = 51.75,SD= 20.97) and the participants who reported clinically
significant symptoms of hyperventilation reported the highest scores on attachment
anxiety M = 74.10,SD= 22.11). The result§@ post hoc Bonferroni test indicated that
the mean difference in attachment anxiety between individuals who reported normal or
mild symptoms was not significailp = 4.01,p =.73). The mean attachment anxiety
scores for individuals who reported clinligasignificant symptoms of hyperventilation
was significantly different from both those who reported norid& € 22.35,p < .001)

and those who reported lshisymptoms of hyperventilatiofMD = 18.34,p < .001).
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Table 8

Hyperventilation Categories and Romantic Attachment Anxiety Score

Attachment Anxiety 95% ClI
Symptoms of Lower Upper
Hyperventilation n M SD Bound Bound
Normal 80 51.75 20.97 47.08 56.42
Mild 84 55.76 22.63 50.85 60.67
Significant 39 74.10 22.11 66.94 81.27

Table 9

One-way ANOVA with Hyperventilation and Romantic Attachment Anxiety

Source SS Df MS F
Between 13640.44 2 6820.22 14.23
Within 95835.83 200 479.18

Total 109476.27 202

Table 10

Posthoc Bonferroni Test for Oneway ANOVA for Hyperventilation and Romantic

Attachment Anxiety

Categories Cohen'sd MD SE p
Mild Normal -.18 4.01 342 . 726
Significant Normal -1.04 2235 228 .000

Significant Mild -.82 1834 424 . 000
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A secondoneway ANOVA with Bonferroni correction was conducted to test
parts of both hypotheses related to attachment avoidance, that participants who reported
clinically significant symptoms of hyperventilation would report higher levels of
attachment avoidanchdn those who reported mild or normal symptoms, and that those
who reported normal symptoms would report lower scores of attachment avoidance than
those who report mild or significant symptoms. There were significant differences
among the means of ther¢le groups (F200= 10.43,p < .001). As hypothesized, visual
inspection of the group means revealed that the participants who reported clinically
normal symptoms of hyperventilation reported the lowest scores on attachment avoidance
(M =46.51,SD=1727) and the participants who reported clinically significant
symptoms of hyperventilation reported the highest scores on attachment avoidance
(M =64.23,SD= 24.81). The results of a post hoc Bonferroni test indicated that the
mean difference inteachment avoidance between individuals who reggbrormal
symptoms and those who reported mild syonm of hyperventilation was nsignificant
(MD = 3.62,p =.755). The mean in attachment avoidance for individuals who reported
clinically significant synptoms of hyperventilation was significantly different from both
those who reported normalp = 17.72,p < .001) and those who reported mild

symptoms of hyperventilatiotMD = 14.10,p =.001).
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Hyperventilation Categories and Romantic Attachment Avoidance

Score
Attachment Anxiety 95% ClI

Symptoms of Lower Upper
Hyperventilation n M SD Bound Bound
Normal 80 46.51 17.21 42.67 50.36
Mild 84 50.13 20.30 45.73 54.54
Significant 39 64.23 24.81 56.19 72.27

Table 12

One-way ANOVA with Hyperventilation and Romantic Attachment Avoidance

172

Source SS Df MS F
Between 8466.77 2 4233.3 10.43
Within 81152.47 200 405.76

Total 89619.24 202

Table 13

Posthoc Bonferroni Test for Oneway ANOVA for Hyperventilation and Romantic

Attachment Avoidance

Categories Cohen's d MD SE p
Mild Normal -0.19 3.62 3.15 .755
Significant Normal -0.83 17.72 3.93 .000
Significant Mild -0.62 14.10 3.90 .001
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A third oneway ANOVA with Bonferroni correction wasonducted to test parts
of both hypotheses for research question 2, that participants who reported clinically
significant symptoms of hyperventilation would report higher levels of difficulty
regulating emotion than those who reported mild or normal synmgtand that those
who reported normal symptoms would report lower scores of difficulty regulating
emotion than those who reported mild or significant symptoms. There were significant
differences among the means of the three groupsd®21.51 p<.001). As
hypothesized, a visual inspection of the group means indicated that the participants who
reported clinically normal symptoms of hyperventilation reported the lowest scores on
difficulty regulating emotionN = 69.79 SD=19.3% and the participas who reported
clinically significant symptoms of hyperventilation reported the highest scores on
difficulty regulating emotionNl = 98.74 SD= 27.24. The results of a post hoc
Bonferroni test indicated that the mean difference in difficulty reggamotion
between individuals who report normal symptoms and those who reported mild
symptoms of hyperventilation was significaM = 11.76 p=.003. The mean scores
of difficulty regulating emotion for individuals who reported clinically significant
symptoms of hyperventilation was significantly different from both those who reported
normal MD = 28.96 p < .001) and those who reported mild symptoms of

hyperventilation MD = 17.2Q p < .001).



Table 14

Hyperventilation Categories and Emotion Regudtion Difficulty Score

Emotion Regulation

Difficulty 95% ClI
Symptoms of Lower Upper
Hyperventilation n M SD Bound Bound
Normal 80 69.79 19.37 65.48 74.10
Mild 84 81.55 23.43 76.46 86.63
Significant 39 98.74 27.24 89.92  107.57
Table 15

One-way ANOVA with Hyperventilation and Difficulty Regulating Emotion
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Source SS Df MS F
Between 22236.83 2 11118.2 21.51
Within 103385.63 200 516.93

Total 125622.46 202

Table 16

Posthoc Bonferroni Test for Oneway ANOVA for Hyperventilation and Difficulty

Regulating Emotion

Categories Cohen's d MD SE p
Mild Normal -0.55 11.76 3.55 .003
Significant Normal -1.22 28.96 4.44 .000
Significant Mild -0.68 17.20 441 .000
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Research Question Three

Two simultaneous entry multivariate multiplsgression with Bonferroni
correction p < .025) were used in the analysis of research question 3 to test the
hypotheses that significant variance in attachment anxiety and attachment avoidance is
accounted for by symptoms of hyperventilation and dysfanatibreathing in a young
adult sample. The multivariate multiple regression was not used because the assumption
of multivariate normality was violated

The first regression tested attachment anxiety (the-R@Rxiety scale) on
symptoms of dysfunctia breathing and hyperventilation and was significant
(adjustedY =.13,70; 16.28,p < .001). Symptoms of hyperventilation (NQ total
score) was the only significant predictor of attachment anxiety in the niode?.g86,

p =.009. The full results for the analysis are shown in talie 1

Table 17

Multiple Regression with Criterion Variable of Romantic Attachment Anxiety

Predictor Variable b < - PR Adjunged
[09)
Fit of the Model 000 14 13
DB 13 136 .175
HYP 27 2.86 .005

Abbreviations: DB, Symptoms of dysfunctional breathing; HYP, symptoms of hyperventilat
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Table 18

Multiple Regression with Criterion Variable of Romantic Attachment Avoidance

Predictor Variable b < - PR Adjuiged
[00)
Fit of the Model .000 .08 .07
DB -002 -02 .984
HYP .28 2.89 .004

Abbreviations: DB, Symptoms of dysfunctional breathing; HYP, symptoms of hyperventilation.

A second simultaneous entry multipegression was used to test attachment
avoidance (the ECRR avoidance scale) on symptoms of dysfunctional breathing and
hyperventilation and was significant (adjustéd= .07, "O; 8.60,p < .00).

Symptoms of hyperventilation (NQ total score) whes only significant predictor of
attachment avoidance in the model (2.89,f .004). The full results for this analysis
are shown in table 18

Research Question Four

The fourth research question (What percentage of the variance in emotion
regulation difficulty is accounted for by breathing symptoms [hyperventilation and
dysfunctional breathing], and romantic attachment dimensions in a young adult sample?)
was examinedsing a simultaneous entry multiple regression to analyze the hypothesis
that hyperventilation, dysfunctional breathing, and romantic attachment dimensions of
anxiety and avoidance would account for a significant portion of the variance in difficulty
reguating emotion. The regression testing difficulty regulating emotion on attachment

anxiety, attachment avoidance, symptoms of dysfunctional breathing and
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hyperventilation was significant (adjust&d = .45,7C; 42.55,p< .001)and

accounted for 45%f the variance in difficult regulating emotion. Romantic attachment
anxiety (ECRR anxiety scaleh=.47,0 7.35 p<.001)and symptoms of dysfunctional
breathing (SEBQ total scorb=.27,0 3.56 p < .00]) were both significant predictors

of difficulty regulating emotions. The Huesults are shown in table 19

Table 19

Multiple Regression with Criterion Variable of Difficulty Regulating Emotion

Predictor Variable b < - PR /-\di;Séed
Fit of the Model 000 46 45
A_ANX A7 7.35 .000
A_AVD .04 .66 .508
DB 27 3.56 .000
HYP .08 1.03 .306

Abbreviations: A_ANX, Romantic Attachment Anxiety; A_AVD, Romantic Attachment Avoidance
DB, Symptoms of dysfunctional breathing; HYP, symptoms of hyperventilation.

Research QuestiorFive
A hierarchical multiple regression was used to analyze research question 5 and
test the following hypotheses: romantic attachment anxiety moderates the relationships
between reported symptoms of hyperventilation and dysfunctional breathing, and
emotia regulation difficulty; and romantic attachment avoidance moderates the
relationships between symptoms of hyperventilation and dysfunctional breathing, and
emotion regulation difficulty. To minimize multicollinearity issues and maximize the

ease of intentation, moderator and independent variables were centered prior to
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calculating interaction term&razier, Tix, & Barron, 2004)n the first hierarchical
block, the two hypothesized moderators, romantic attachment anxiety and romantic
attachment avoidance, were included. In the second block, the two independent
variables, gisfunctional breathing and hyperventilation, were added to the regression
model. Finally, in the third block the four interaction terms, attachment anxiety and
hyperventilation, attachment anxiety and dysfunctional breathing, attachment avoidance
and hypeventilation, and attachment avoidance and dysfunctional breathing, were added
to the model predicting emotion regulation difficulty. Entering the interaction terms in
the final block after the blocks with the predictor and moderator variables helgsite re
the inflated Type | error that can occur when testing multiple moderators in a single
model(Frazier et al., 2004)Becausehe third model accounted for a significant portion
of the variance in emotion regulation difficulty (adjustéd= .45, "Gy 21.49,
p < .001)it is recommended that the results of the first two steps are disregarded
(Edwards, 2008) In step three, only the individual dobutions of attachment anxiety
(b=.46, 6 7.04,p<.001)and dysfunctional breathin@ € .26,06 3.21,p .002)
were significabpredictors of difficulty regulating emotiofurther, the change iR
when the interaction terms were added to the model was nonsignifiéa;lat,g(ﬁ .008,
p=.598). he interaction terms were nonsignificant predictors and the hypotheses
relative to question five were not supported.

Therewereissues of multicollinearity with two interaction terms, as evidenced by
Variance Inflation Factor (VIF) values slightly abawe acceptable cff (4) for

hyperventilation and romantic attachment anxiety (VIF = 4.97), and dysfunctional
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breathing and romantic attachment anxiety (VIF = 5.02). There were medium to high
correlations between romantic attachment anxiety and ronattachment avoidance

(r =.51,p=.001) and between hyperventilation and dysfunctional breathmng/@,
p=.001). The VIF values are reported in Ta®leand a correlation matrix of the

variables and interaction terms are reported in T2hlelTo assess the impact of
multicollinearity on the resulishe model was run without the interaction with the

highest VIF (dysfunctional breathing and romantic attachment anxiety). The results with
this interaction term omitted in step three were largelysistent with the results with the
interaction term included. The largest change was that the VIF values were all within the
acceptable range. Attachment anxiety and dysfunctional breathing remained the only
unique predictors of difficulty regulatirgmotion. The individual contribution of
dysfunctional breathing was slightly increasbd (28,0 3.39p .001). The

interaction terms were nonsignificant aadcordingly, the hypotheses relative to

guestion five were not supported. The results of the model with this interaction omitted
(dysfunctional breathing and romantic attachment anxiety) are reported i2@alAdso,

with the interaction terms includen the regression equation, the standardizace not
thought to be properly standardized both the standardized amulstandardized are
reported in Tabl@0. These slope coefficients should be interpreted with ca(Fi@azier

et al., 2004) The full results of tls analysis are shown in tali@.
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Table 20

Hierarchical Multiple Regression with Difficulty Regulating Emotions

Predictor Variable b b < - R AdjusFéed
(unstandardized) ® VIF
Fit of Model 1 .000 .37 .36
A_ANX .61 .57 8.69 .000 1.36
A _AVD .08 .06 .98 .330 1.36
Fit of Model 2 .000 .46 .45
A_ANX .50 47 7.35 .000 1.48
A_AVD .05 04 66 508 1.38
DB .53 .27 3.56 .000 2.11
HYP .20 .08 1.03 .306 2.20
Fit of Model 3 .000 .47 .45
A_ANX .50 .46 7.04 .000 1.58
A_AVD .06 .05 71 .480 1.60
DB 51 .26 3.21 .002 2.46
HYP .15 .06 .70 .488 2.57
A_ANX*DB .01 A7 1.46 147 5.02
A_ANX*HYP -.01 -.08 -.97 .332 2.57
A_AVD*DB -.01 -11 -.93 .354 4.97
A_AVD*HYP .01 .08 .89 375 2.83
Fit of Model 3 with A_ANX*DB excluded .000 46 .45
A_ANX .49 .46 6.99 .000 1.58
A_AVD .05 .04 .64 521 1.60
DB .54 .28 3.39 .001 2.43
HYP .15 .06 71 481 2.57
A_ANX*HYP .00 .04 .63 527 1.29
A_AVD*DB .00 -.02 -.30 .762 1.96
A_AVD*HYP .00 .03 31 .759 2.34

Abbreviations: A_ANX, Romantic Attachment Anxiety; A_AVBRomantic
Attachment Avoidance; DB, Symptoms of dysfunctional breathing; HYP,
symptoms of hyperventilation
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Table 21

Correlations of Centered Variables and Interaction Terms

1 2 3 4 5 6 7 8
1. ANX 1

2. AVD 517 1

3.DB 32" 20" 1

4. HYP 36 28" 72 1

5. ANX*DB 15 -.05 33" 27" 1

6. ANX*HYP -.05 11 .05 -.03 28" 1

7. AVD*DB 20 .01 27 32" 84" 16 1

8. AVD*HYP .02 27 -.03 14 15 65 28" 1

*Correlation is significant at the 0.05 level. **Correlation is significant at the 0.01 |&taddreviations: ANX,
Romantic Attachment Anxiety; AVD, Romantic Attachment Avoidance; DB, Symptoms of
dysfunctional breathing; HYP, symptoms of hyperventilation.

Summary of Results

In this chapterthe results of the study were presented. Additionally, the
description of the sample, descriptive statistics, and reliability coefficients were reported.
Based on an analysis of Cronbach's alpha, all instruments were shown to have acceptable
reliability for this sample. The data analysis and results were presented for each
hypothesis. There were significant positive relationships among attachment anxiety,
attachment avoidance, difficulty regulating emotion, symptoms of hyperventilation, and
symptoms oflysfunctional breathing. There were significant differences in scores of
romantic attachment anxiety, romantic attachment avoigdancedifficulty in emotion

regulation among individuals who repedisymptoms of hyperventilation that indicated
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either cinically normal, mild, or significant symptoms. A significant portion of the

variance in both romantic attachment avoidance and romantic attachment anxiety was
accounted for by symptoms of hyperventilation. The model testing attachment
avoidance, attachmeanxiety, dysfunctional breathing, and hyperventilation on

difficulty regulating emotion accounted for 45% of the variance in emotion regulation
difficulty with unique contributions from attachment anxiety and dysfunctional breathing.
The relationship étween dysfunctional breathing, hyperventilation, and difficulty

regulating emotion was not moderated by either romantic attachment anxiety nor
romantic attachment avoidance. In chapter five these results are discussed in the context
of the relevant liteature and implications for counselors, counselor educators, and

researchers
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CHAPTER V

DISCUSSION

The current study was designed to investigate the relationships among attachment,
emotion regulation, andreathing. Although there was existing empirical evidence for
relationships between attachment and emotion regulation as well as breathing and
emotion regulation, the three constructd hat been studied together, nodhhbe
relationships between bréatg and attachment been previously investigated. The
research questions and purpo$éhe study were discussed ih&ter One. The second
chapter reviewed the relevant literature. The proceduredaadinalyses were outlined
in Chapter firee andheresults were presented in ChapteuF: In the current chapter,
the sample and results are discussed in the context of the relevant literature. The
limitations of the study; implications for counselors, counselor educators, and future
research; and colusions also are presented in this chapter.

Summary of the Sample

Of the 733 individuals registered as potential volunteers through
ResearchMatch.org who consented to be contacted and were sent an email with a link to
the online informed caent and survey, 203 participants accepted the informed consent
and completed the survey. The participants were all between the ages3&, 28ported
having at least one adult romantic relationship, and were residents of Oregon, Texas,

lllinois, Minnesota, Florida, or New York. Most participants were female, heterosexual,
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Caucasian, had completed a Bachelor's or higher degree, wesenn&ars, reported
being in a current romantic relationship, and were neither parents nor caregivers. Only a
small prtion of the sample reported a diagnosis of asthma. Slightly less than half of the
sample reported being overweight. Less thanthird of the participanteeportedvoice
training and a small portion of the sample reported engaging in breath exeltcises.
noteworthy that this sample is not representative of the general population. For instance,
according to the United States Census Bureau's quick(28dd) the general population
has dower portion of females (54.1%), far fewer individuals who have completed a
Bachelor's degree or higher (28.5%), and a larger portion of African American (13.1%),
Asian (5.1%), and Hispanic (16.9%) individuals than was true for the sample for this
study.As such, the generalizability of the results of this study may be limited.
Discussion of Hypothesis Testing

Overall, the results of the present study offer support for both the associations
identified in the existing literature as well as many of the thgmzed relationships
among attachment, breathing, and emotion regulation. In the following section the
results are discussed for each hypothesis in the current study.
Research Question 1

Hypothesis 1.1.There were significant positive bivariate relasbips between
symptoms of hyperventilation and each of the following: difficulty regulating emotion
(total score as well as all of the dimensions of difficulty of Clarity, Nonacceptance,
Goals, Impulsivity, Awareness, and Strategies), romantic attactaneiety, and

romantic attachment avoidance. These results support hypothesis 1.1 that greater
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symptoms of hyperventilation are related to greater romantic attachment anxiety,
romantic attachment avoidance, and difficulty regulating emotion. The strongest
relationship was a moderate correlation between hyperventilation and the total score for
difficulty regulating emotior{r = .45, p <.01) Though the association between self
reported symptoms of hyperventilation and-sefforted difficulty regulatingmotion is
a novel contribution, this finding is consistent with related literature in which researchers
have reported that breath related factors are associated with discrete emotions (Philippot
et al., 2002), overall mood (Butler et al., 2006; Ritz, 3084d dowrregulation of
emotion (Scano, Gigliotti, Stendardi, & Gagliardi, 2013). From this combination of
findings, it seems increasingly apparent that hyperventilation is related to emotional well
being.

The finding of significant relationships betweleyperventilation and both
attachment dimensions is another novel contribution to the literafinerelationship
between hyperventilation and romantic attachment ankiety36 p < .01)was
moderate and the strength of the relationship betweenvergéation and romantic
attachment avoidance was sm@lk .28,p < .01) Two possibilities exist here. First, it is
possible that attachment anxiety is slightly more closely related to hyperventilation than
is attachment avoidance. It also seems pdeisihough, that this difference is more a
function of a previous finding that greater attachment avoidance is associated with greater
disassociation from, and thus lower salfareness of, physiological respon@@smond

et al., 2006) This tendency could result in lower reporting of symptoms of
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hyperventilation and dysfunctional breathing amomlividuals with greater attachment
avoidance than individuals who report greater attachment anxiety.

Hypothesis 1.2. There were significant positive bivariate relationships between
symptoms of dysfunctional breathing and each of the following: difficegulating
emotion (total score as well as all of the dimensions of Clarity, Nonacceptance, Goals,
Impulsivity, Awareness, and Strategies), romantic attachment anxiety, and romantic
attachment avoidance. These results support hypothesis 1.2, #iat gyenptoms of
dysfunctional breathing are related to greater romantic attachment anxiety, romantic
attachment avoidance, and difficulty regulating emotion. Paralleling the results for
hypothesis 1.1, the strongest relationship was a moderate corrdéatiwween symptoms
of dysfunctional breathing and the total score for difficulty regulating em¢@tion49,

p < .01) This is interesting because though the relationships between DB and both
attachment avoidance and attachment anxiety were signifibanglationships were
weaker than those between hyperventilation and attachment dimensions. This may
indicate that while DB and hyperventilation have essentially the same relationship with
difficulty regulating emotion, breathing factors associated twerventilation may be
more closely related to attachment processes than other dimensions of dysfunctional
breathing. The pattern of differences in relationship strength was consistent with the
findings in Hypothesis 1.1, the strength of the relatignbleitween DB and attachment
anxiety was moderaig = .32,p < .01)while the strength of relationship between DB

and attachment avoidance was sr{raf .20,p < .01) As previously discussed, it is
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possible that this finding coulak, in part, a functioof thetendency among avoidantly

attached individuals to experience limited awareness of physiological responses.
Hypothesis 1.3The relationships between reported diagnosis of asthma and

virtually all variables (symptoms of dysfunctional breathinffiadilty regulating

emotion [total score and six scales], romantic attachment anxiety and romantic

attachment avoidance) were nonsignificant. The only statistically significant bivariate

relationship with diagnosis of asthma was a small positive coaelaith symptoms of

hyperventilationr = .16,p < .05) At first glance, these results seem surprising due to

the existing empirical support for relationships between diagnosis of asthma and

characteristics of dysfunctional breathiiheek, Lareau, & Hu, 2003hypervatilation

(Meuret & Ritz, 2010)emotion regulatioRitz, 2004) and attachment insecurity

(Cassibba, van IJzendoorn, Bruno, & Coppola, 200dis important to note, however,

that whereas 177 participants (87.2%) reported no diagnosis of a breathing problem, only

24 (11.8%) reported diagnosis of asthma. Since the inequality of cagg®iyetween

individuals who repodda diagnosis of asthma and those wlitbnot is a real reflection

of such populations, a statistical correction would be inapprofgBaieker, 1986and

wasnot conducted. As such, though it is possible that these nonsignificant results reflect

a true contradiction to the current literature, the low number of participants who reported

diagnosis of asthma may have resulted in inadequate statistical powers®ipbint

biserial correlations. In the latter case, the small and nonsignificant findings are not

entirely surprising. Further research with a larger sample of individuals who report a

diagnosis of asthma is needed to investigate these relationships.
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Hypothesis 1.4.There were moderate significant positive relationships between
romantic attachment anxiety and difficulty regulating emotion (total score as well as all
of the dimensions of Clarity, Nonacceptance, Goals, Impulsivity, Awareness, and
Stratgies).Additionally, there were also significant small and moderate positive
relationships between romantic attachment avoidance and the difficulty with emotion
regulation total score as well as five of the DERS scales of Clarity, Nonacceptance,
Impulsivity, Awareness, and Strategies. The relationship between attachment avoidance
and the Goals scale was msignificant. Overall, these findings support hypothesis 1.4
that greater romantic attachment anxiety and attachment avomiantebe related to
greder difficulty regulating emotion. The strongest relationships between attachment
anxiety and emotion regulation difficulty were with the total s¢pre.60,p < .01)and
Strategies subscafe= .60,p < .01) whereas the strongest relationships betwee
attachment avoidance and emotion regulation difficulty wetie the subscales of
Clarity (r = .43,p < .01) and Awarenesf = .41,p<.01)

These findings are consistent with empirically established relationship between
attachment insecurity andfficulty regulating emotion as well as differences in
approaches to emotion regulation between insecure styles of anxious and avoidant
attachment (e.gCloitre, StovalMcClough, Zorbas, & Charuvastra, 2Q@kowron &
Friedlander, 1998; Wei, Vogel, Ku, & Zakalik, 2009jor instance, the deactivating
emotion regulation strategies associated with avoidant attachment style include lack of
awareness of negative emotions, distancing, and denial of emsiicmgs fear

(Mikulincer et al., 2003)these qualities are consistent with items in the Clarity scale
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such as "I have no idea how | am feeling" as well as items in the Awareness scale such as
the reverse scored item "l pay attention to how l'feEhe hyperactive approachies

emotion regulation that have been associated with anxious attachment in the existing
literature include diminished selfew and catastrophized beligfdikulincer et al.,

2003) which are consistent with items in the Strategies scale such as "when I'm upset, |
believe that will remain that way for a long time" and "when I'm upset, | start to feel

very bad about myself."

Research Question 2

Hypothesis 2.1 and 2.2ZThe results supported both hypothesis 2.1 (participants
who report clinically significant hyperventilation sptoms report higher scores on
romantic attachment [anxiety and avoidance dimensions] and greater difficulty regulating
emotion than participants who report mild or clinically normal hyperventilation
symptoms) and 2.2 (participants who report clinicallynmarhyperventilation symptoms
report lower scores on romantic attachment [anxiety and avoidance dimensions] and
difficulty regulating emotion than participants who report mild or clinically significant
hyperventilation symptoms.)

There were significardifferences in scores of romantic attachment anxiety
among the means of the three groups of individuals who reported symptoms of
hyperventilation that were either clinically mild, normal, or signifiq&akoo=14.23,

p <.001). Participants who reported clinically normal symptoms of hyperventilation
reported the lowest scores on attachment anxiety and the participants who reported

clinically significant symptoms of hyperventilation reported the highest scores on
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attachment anxigt Similarly, there were significant differences in scores of romantic
attachment avoidance among the means of the three groups of hyperventilation symptoms
that were either clinically mild, normal, or significgfb 200= 10.43,p < .001).
Participantsvho reported clinically normal symptoms of hyperventilation also reported
the lowest scores on attachment avoidance and the participants who reported clinically
significant symptoms of hyperventilation reported the highest scores on attachment
avoidance.Additionally, there were significant differences in mean scores on difficulty
regulating emotion among the means of the three grigtipso= 21.51,p < .001) The
participants who reported clinically normal symptoms of hyperventilation reported the
lowest scores on difficulty regulating emotion while the participants who reported
clinically significant symptoms of hyperventilation reported the highest scores on
difficulty regulating emotion. Though the means were higher on all three variables
among indviduals who reported mild symptoms than those who reported normal
symptoms, the mean differences in difficulty regulating emotion, romantic attachment
avoidance, and romantic attachment anxiety, between normal and mild groups were
nonsignificant. The meascores of all three dependent variables were significantly
higher among those who reported clinically significant symptoms than those in both the
normal and mild symptom groups.

Though the relationships between hyperventilation, attachment anxiety and
attachment avoidance are new contributions to the literature, these results confirm
relevant literature linking attachment insecurity to difficulty in both emoti¢aal,

Goodall, Trejnowska, & Darmlig, 2012; Mikulincer et al., 20038nd physiological
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regulation (e.g.Hicks & Diamond, 2011; Maunder, Lancee, Nolan, Hunter, &
Tannenbaum, 2006)Additionally, since individuals who reported clinically significant
symptoms of hyperventilation also reporsabres of attachment anxiety, attachment
avoidance, and difficulty regulating emotion that were significantly higher than
individuals who reported either normal or mild symptoms, it is possible that assessing for
clinical symptoms of hyperventilation még an important component of holistic mental
health assessment for the purpose of informing treatment aimed at improving emotion
regulation and/or increasing attachment security. To date, however, research examining
these relationships has been primarilysssectional and correlational. Accordingly,
directional causality is, as yet, unknown. It remains to be empirically examined if there is
a causal direction and in which direction this causal relationship occurs. Further,
inasmuch as causation cannotiderred from these findings, it remains unknown how
interventions that impact hyperventilation symptoms might influence a more secure
attachment strategy.
Research Question 3

Hypothesis 3.1 and 3.2ZThe results supported hypothesis 3.1 that symptoms of
hyperventilation and dysfunctional breathing would account for a significant portion of
the variance in romantic attachment anxiety among a young adult sample. The regression
testing attachment anxiety on symptoms of dysfunctional breathing pedventibtion
was significan{adjustedY =.13,70y 16.28,p < .001). Only hyperventilation
symptoms was a significant predictor of difficulty regulating emotion in the model

(6 2.86, p=.005)., indicating ttatdysfunctional breathing did not offer unique
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contribution in this model. The results also supported hypothesis 3.2 that symptoms of
hyperventilation and dysfunctional breathing would account for a significant portion of
the variance in romantic attachmevoidance. The regression testing attachment
avoidance on symptoms of dysfunctional breathing and hyperventilation was statistically
significant(adjustedY =.07,C; 8.60,p < .007), althoughthis isa modest effect
size. Like the first regreson, hyperventilation was the only significant predictor of
attachment avoidance in the mo@el 2.89,, .004).

These results indicated that the dimensions of dysfunctional breathing account for
a small but significant portion of the variancebimth attachment anxie{t3%)and
attachment avoidang@%o). It is unknown whether the relationship between
dysfunctional breathing and attachment avoidance is an accurate representation because,
as previously mentioned, previous researchers (Diamceild €006) found that
individuals who report greater attachment avoidance tend to have lower awareness and
subsequent reporting of physiological experiences. Though no causal conclusions can be
drawn, this new support for relationships between dimensiodgstunctional breathing
and dimensions of attachment insecurity offers preliminary support for the possibility that
breathing could play an important role in attachment procgssésding conscious and
non-conscious bodikbased communication.
Reseach Question 4

Hypothesis 4. The results of the analysis offered support for the hypothesis that
symptoms of hyperventilation, dysfunctional breathing, and romantic attachment

dimensions account for a significant portion of the variance in total emeguohation
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difficulty. The regression testing difficulty regulating emotion on attachment anxiety,
attachment avoidance, symptoms of dysfunctional breathing and hyperventilation was
significant(adjustedY =.45,"C; 42.55,p<.001) Itis notewathy, in particular,

that this prediction equation resulted in a large effect size. Romantic attachment anxiety
(b=.47,0 7.35 p<.001)and symptoms of dysfunctional breathiifig- .27,0 3.56

p < .00]) were the only significant predictors of difficulty regulating emotions,

accounting for 45% of the variance in difficulty regulating emotion. The dimensions of
both dysfunctional breathing and attachment insecurity appear to be strongly related to
emotion egulation difficulty with romantic anxiety being stronger than dysfunctional
breathing. Previous researchers have reported also that attachment insecurity is related to
maladaptive selfegulation evidenced by variables such as poor vagal tone and emotion
responsege.g., Schneiderman, Zilberstefira, Leckman, & Feldman, 2011)The

results of this study support these previous findings while also pointing more specifically
at the physiological system of respiration as one that mapthenfluenced and

influential. In other words, these results indicate that attachment insecurity is related to
maladaptive selfegulation evidenced by symptoms of dimensions of dysfunctional
breathing as well as difficulty regulating emotion. Further, in lafithe known

relationship between breath characteristics and RSA (Cowstrady2011a), as well as

RSA and vagal regulation (Porges, 2007), these findings may indicate that patterns of
breathing associated with symptoms of hyperventilation and dystaattireathing

could indeed play a role in the sympathetic reactivity and maintenance of sympathetic

activation (vagal regulation) known to be associated with insecure attachment styles and
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difficulty regulating emotion. As such, these results offer eirupport for the existing
links between attachment and physiological regulation, possibly including vagal
regulation (Schneiderman, Zilberstd{na, Leckman, & Feldman, 2011). These findings
also lend further, though preliminary, support for the assethat controlling for
breathing characteristics in investigations of attachment and ANS functioning is likely
erroneous and could be controlling for the very physiological system that is essential to
attachment processes.
Research Question 5

Hypothesis 51. and 5.2.The results did not support hypothesis 5.1 tbatantic
attachment anxiety moderates the relatyps between difficulty regulating emotion and
symptoms of botlyperventilaion and dysfunctional breathiragnong a young adult
sample nor wasthere support for hypothesis 5.2 thatantic attachment avoidance
moderates the relationships betwedficulty regulating emotion and the symptoms of
hyperventilation and dysfunctional breathing among a young adult sai@earchical
multiple regresion was used to test moderation. The fotaraction terms, attachment
anxiety and hyperventilation, attachment anxiety and dysfunctional breathing, attachment
avoidance and hyperventilation, and attachment avoidance and dysfunctional breathing,
werenonsignificant predictors of emotion regulation difficultgsues of
multicollinearity were addressed and did not appear to be responsible for nonsignificant
findings. Nonethelesshe issues of multicollinearity in this analysis illustrate the need
for one single, reliable and valid measure of all known dimensions of dysfunctional

breathing.
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There are severabnsiderations regarding these nonsignificastlts. A
moderation effect addresses "when" or "for whom" a predictor variable most strongly
causes a criterion variab(é&/u & Zumbo, 2007p. 37). Researchers have described
that moderators are most commonly relatively stable charactedstichough the
moderation model is considered a causal model, testing for moderation is appropriate
both when causal relationships have and have not been establidtmdyhthere is
conceptual suppothat the relationship between symptoms of dysfunctional breathing
and difficulty regulating emotionould varyby romantic attachment dimensions,
moderating effects are most commonly found whenvheable is uncorrelated with the
independent variabl@Vu & Zumbo, 2007) In this case there were statistically
significant correlations among the predictor and hypothesized moderating variables.
Additionally, moderators most typically have a single role as an auxiliary predictor
variable(Wu & Zumbo, 2007) In this casehoweverattachment anxiety and attachment
avoidance could be both criterion variable for dimaensions of br&hing dysfunton
(as in research question 3) and the predictor variable for difficegfiylating emotion (as
in research question ®hich may be more indicative of a possible mediating effect
Now that these relationships have been suppattedpaossible that rather than
addressing the question of "for whothtough testing a moderating effeittmay be
more appropriate to address the issue of "how" through the investigation of a mediating
effect. Some researchers have recommended that mediftictg should only be
investigated if a causal relationship has been established in the lit€vdtuge Zumbo,

2007) In light of thesignificant relationships found among these varialiléare
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investigation into potential causal relationships and possible mediating efi@gise
warranted
Limitations

Though the results of this study contribute to the understanding of the
relationslips among attachment, emotion regulation and breathing, it is important that the
findings are interpreted within the context of gtedy imitations The first limitation is
that no causal conclusions can be drawn due to the-seetisnal design used this
study. Another limitation is that all of the datereself-reporedand could not be
verified to ensure accuracy. In particular, this may be problematic for participants with
high scores on attachment avoidance as such individuals appear totéaserecy
toward limited awareness and reduced reporting of physiological experiences.
Additionally, convenience sampling was used through researchmatch.org, which resulted
in a fairly homogeneous sample in several respects. For example, only 10.3% of the
participants were male and the majority of the sample were white, female, college
educated, heterosexuals who were not parents and were in a curreieriomgmantic
relationship. Generalizability is further limited because it is unknown how participants
differed from those who received the invitation and elected not to participate.
Additionally, it is unknown how individuals who were registered as potential volunteers
through researchmatch.org may differ from individuals who have not registered as
potertial volunteers with researchmatch.org. Though this sample may be representative
of the ResearchMatch.org population, the generalizability of this study's results to other

populations is limited.
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Another area of limitation is the measurement of theedsions of breath
dysfunction. In addition to previously identified limitations of selport, some
participants could have limited awareness of their physiological experiences (i.e.,
individuals with avoidant attachment style; Diamond, Hicks, & Gttenderson, 2006),
which may have resulted in under or imprecise reporting of breathing symptoms.
Additionally, though the NQ and SEB®were designed to measure different dimensions
of dysfunctional breathing, using multiple measures to assess the dimeasisions
dysfunctional breathing did lead to issues of multicollinearity. As described in the data
analysis section of chapter 4, multicollinearity issues arose iandlgsis of research
guestionb.

Additionally, it is possible that the instructions of B8 R-R may have confused
participants who have had only one romantic relationship as evidenced by emails
received from two participants. Two participants emailed the researcher to inquire if they
should complete the survey because they thought that theRE@&ructions ("we are
interested in how yogenerallyexperience romantic relationships, not just in what is
happening in a current relationship”) implied that one should have had more than one
romantic relationship in order to complete the survey. Batticipants reported being
currently in a longerm romantic relationship with the only partner they have had in their
adult life. Thus, it is unknown how this instruction was interpreted by other participants
and it may have led to nguarticipation fom some individuals who have not had

multiple adult romantic relationships.
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Implications for Practice
In the current study, both conceptual and empirical support emerged for the
relationships among attachment, breathing, and emotion regulation among a sample of
young adultsThe constructs of breathing, attachment, and emaeégalation and the
relationsiips among them could be a promising area for counselors, counselor educators,
and researchers.

There are a host of implications for counselors to consider related to breath,
attachment, and emotion regulation in the assessment, conceptualization,tarehtre
mental health issues among young adults. There are strong relationships among
attachment, selfegulation, and breathing, and both attachni®mtufe, 2005and sek
regulation are linked with mental health outcor(eg., Aherne, Moran, & Lonsdale,

2011; Stifter, Dollar, & Cipriano, 2011; Watson, McMullen, Prosser, & Bedard,)2011

is in this context that breattased approaches may be a promising direction for mental
health counselors. Although causal relationships between breathing and mental health
outcomes remain an empirical question, there appears to be a neechsalamuwho are
able to competently address issues related to breathing and incorporatdasedth
approaches in assessment and treatment planning. There is preliminary support that the
application of breatfbased approackenay not only promote adaptiesnotion

regulation and healthy ANS functionifgut that theapplication of breathing

interventions could potentially be related to the promotion of attachment security and
healthy relational functioning, though these causal relationships have yet to be

determined empirically.
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The first step toward integrating bredthsed approaches in counseling is that of
assessment. Discerning between healthy and dysfunctional breathing patterns could help
to inform counselors understanding of client's-seffultion patterns as well as potential
impact on attachment communication. It may be beneficial for counselors to learn to
assess breath pattern characteristics including symptoms of dysfunctional breathing
associated with breath rate, volume, movement, depilse location, and duration. In
fact, since the counselor can be conceptualized as an attachmen{Sigaver &

Mikulincer, 2010) and as a "psychobiological regulat@&ill, 2009, p. 260¥or the

client, it may be a promising direction for counselors to assess patterns of breathing in the
moment and learn to use their own breath as an intentional tool to influence
psychobiological counseleclient attunement and emotion regulatiorsession.

In particular, counselors who used attachment and emotion based approaches to
assessment and treatment could find is useful to integrate {wased approaches into
their practice. For instance, one of the goals of counselors conducting Emotion Focused
Therapy (EFT) with couples is to facilitate the "creation and maintenance of safe haven
and secure based with both partners in therapy sessions" in order to establish the
condtions necessary for clients to effectively explore and express emdtiohgason,

2011, p. 39 and later generalize these skills in daily living. In this way, celons using
EFT help clients to develop greater attachment security and the effective selt and co
regulation of emotion. One of the tools that counselors utilize toward this end is the
intentional application of their vocalization such as tone, pacirthyalume (Johnson,

2011). Despite the known relationships between breath and both vocal{tatyon
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1999)and emotior(Koole, 2009) breathbasedapproaches have not been systematically
integrated in EFT training tdate. This omission is likely because EFT is an attachment
based approach and, prior to the current study, the explicit relationships between breath
and attachment had not been invgestied. Though causal relationships have yet to be
determined, it is possible that in the EFT context, counselors could learn to intentionally
use their own breath not only itafluencetheir vocalization but also the presenbment
attachmentelated proesses opsychobiologicabttunement and emotion regulation.
Additionally, though the findings of this study do not imply causal relationships,
both attachment anxiety and attachment avoidance were strongly related to symptoms of
hyperventilation Accordingly, it is possible that counselors may find interventions aimed
at promoting slow diaphragmatic breathing are a useful avenue for promoting adaptive
selfregulation among individuals who experience insecure attachment. There are also
specific implicatons for working with individuals who experience greater attachment
avoidance. For instance, in the current study attachment avoidance was associated with
issues of dysfunctional breathing and difficulty regulating emotion. Further, other
researchers havestablished that individuals who experience attachment avoidance also
tend to lack awareness of both physiological and emotional resg@nas®nd, Hicks,
& Otter-Henderson, 2006)Thus, when incorporating bredblased approaches in the
conceptualization and treatment planning of individuals who experience attachment
avoidance, it may be beneficial to initially focus on promoting awareness of breathing
and the related physiologicgensations prior to moving toward altering the breath to

establish healthy patterns of breathing. Additionally, it may be particularly beneficial to
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utilize biofeedback tools with avoidantly attached clients in order to help them to
understand and recoige what is happening in their bodies.

The implications for counselor educators parallel many of those for counselors.
There is a need for counselor educators who can competently offer counselor training that
is focused on mindbody spirit relationshipgsychobiology of attachment, and breath
based approaches to assessment and treatment. First, counselor educators must
investigate how to best train counselors on the application of holistic {rasti
approaches. The following questions warrant cansitibn: What do counselors need to
know in order to ethically and effectively utilize bredthsed approaches? How can
counselors conduct effective assessment in order to tailor treatment to address
attachment, breath, and emotion regulation needs? &gpatts of physiology must
counselors understand to competently address issues related to psychobiology of
attachment? What do counselors need to know in order to appropriately identify the need
for medical referral? What do counselors need to knowtdheicultural considerations
related to breathing, attachment, and emotion regulation? What constitutes competency
in this area? These questions and othezspe foradditionalresearch.

Recommendations for Future Research

There remain many unknowirsthis area of study and the results of this study
support the assertion that the psychobiology of attachmensjpacifically, the
relationships among attachment, breathing, and emotion regulation is a promising
direction for continued research. Ind#ebn to the previously identified areas for

research in counselor education, potential future directions include investigating these
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constructs among diverse populaspdeveloping and testing both observational and
surveybased approaches to assesspand both developing and testing interventions for
prevention and treatment of mental health problems.

First, given the limitations of the sample for the current study, it would be highly
useful to investigate the relationships among these constarotsaliverse populations
including age, ethnicity, gender, and sexual identity. In particular, it may be useful to
investigate age, gendeand socieeconomic (SES) differences. Though there is debate in
the literature, some researchers have reportgdritlividuals who are either young,
male, or experience low SES tend to report greater attachment avojdandézendoorn
& BakermansKranenburg, 2010y hile greater attachment anienay be more
common among femalé€Bel Giudice, 2009) Investigating what, if any, differences
exist among these groups among the constructs of attachment, breathing, and emotion
regulation could be useful in informing best practices in individual, couple, and family
counseling. Further, though attachment theory is relevant to both heterosexual and same
sex attracted adults, research on attachment and attaetetadat constructs among
nontheterosexuals has been spgksaeher, Wei, & Liao, 2010) Thus, it may also be
useful to address this gap through the investigation of these conaimarg non
heterosexual populations. Also, though attachment, breathing, and emegfigation
are constructs that are relevant across cultures and ethnicities, because values and cultural
norms related to attachment, emotion, and breathing do varsapmsgsit would be
very useful to investigate these constructs across a variety of cultural groups and

ethnicities.
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Another avenue for future investigations is the development and testing of a
single selfreport measure of all dimensions of dysfunddidoreathing. The
development of a single valid and reliable measure of the dimensions of dysfunctional
breathing would improve the validity of future research by reducing problems of
measurement and analysis related to using more than one instrunuarg tmnstruct.
Additionally, since individuals who experience greater attachment avoidésueay
experience difficulty accurately reporting their physiological experiences, it may be
useful to develop reliable and valid approaches to observationatass# as well as to
incorporate physiological measuresioéathing in future studieszinally, there is a need
to develop and test the short and ldagn efficacy of holistic interventions designed to
promote adaptive breathing, secure attachmentadagtive emotiomegulation.

Conclusion

The increasing prevalence of psychological problems among young adults is
thought to create and reinforce generational patterns of insecure attachment, maladaptive
selfregulation, and, as such, continued mentalthéssues within familiegStallard et
al., 2004) Researchers have asserted that links between attachment and mental health
may be largely attributed to setigulation of both emotional and physiological systems
(Feeney, 2000; Sbarra & Hazan, 2088) that the investigations intlee psychobiology
of attachmenare necessary iaform theadvancemenf holistic mental health
strategiegDiamond & Fagundes, 2010Breathing isa physiological process that is
critical to selfregulation(Courtney, Cohen, & van Dixhoorn, 204;Koole, 2009)yet

previousresearcherbBave not explicitly addressed the relationships amonrajtirey,
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attachment and emotiemegulation. This study is the first to explore the relationships
among these constructs. The results of this study indicated that there are significant
relationshipsamongromanticattachment anxiety, attachment avoidanitiéiculty
regulating emotion, symptoms of hyperventilation, and symptoms of dysfunctional
breathingn a convenience sample of young adultsfact, he model testing attachment
avoidance, attachment anxiety, dysfunctional breathing, and hyperventdatio

difficulty regulating emotion accounted for 45% of the variance in emotion regulation
difficulty. These findings lend preliminary support for #tvgumenthat controlling for
respirationin investigations of attachment and ANS functiontogld beerroneous and

in fact, maybe controlling foraphysiological system that isvolved inattachment
processesFurther,though causal relationshipgave notyet been determined empirically,
there is preliminary support that the application of bréatbecapproachemay not only
promote adaptive emotion regulation and healthy ANS functioning but aadd
potentiallypromoteattachment security artealthy relational functioning. Based on the
results of this study, it is hypothesized that the integrati@aitachmenbased and
breathbased interventions could yield greater improvement irreglilation, and thus
treatment outcomes, among young adults, than either approach in isolation.hesill, t
remain many gaps in the knowledge of the psychobyotdgttachment and the
relationships among attachment, breathing, and emotion regulation. Continued research
in this area could serve to inform best practices and holistic approaches to prevention,
assessment, and treatment of mental health issuesitiBldigture directions include

investigating these constructs among a host of diverse populations, developing and
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testing assessment tools, and both developing and testing the short and long term efficacy
of interventions for prevention and treatment @&mal health problems. Such work is
important to continue tonprove short and long term outcomesdagresmg client

issues in a competent, integrated, haolistic manner.
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